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AnHoTanus

Kuura 3aTparuBaer 0JJHO U3 aKTyalbHBIX HaIllPaBJICHUN PECIUPATOPHON MEAULIMHBI - OKA3aHHE MOMOLIM MalUEeHTaM C XPOHUYECKON
JIBIXaTeIbHOM HETOCTaTOYHOCTHIO. XPOHUYECKAas! IbIXaTeIbHAas HeIOCTATOYHOCTh CTAHOBUTCS OCIIOKHEHHEM IIEJIOTO psijia
3a00JICBaHUH IBIXATEIBHOMN CUCTEMBI U CONPSDKEHA C BRICOKMMH TOKA3aTeNSIMU JICTATBHOCTH. [10/1po0HO paccMOTPEHBI BOIPOCKH
STHOJIOTUH U KJIaCCU(PUKAIMH XPOHUIECKOH TBIXaTeIbHON HeJOCTaTOYHOCTH. V310KeHre MaTO(QU3HOIOTHH 3TOTO COCTOSTHUS
JIOTIONTHEHO COOCTBEHHBIMH YKCIIEPUMEHTANBHBIMU TaHHBIMU. [IpUBECHBI aKTyalIbHBIE I HACTOSIIETO BPEMEHH MOIXOIBI K
JICYEHUIO XPOHUYECKOHN BIXaTeIFHON HEJOCTATOYHOCTH, B TOM YHCIIE€ METO/ABI PECTIMPATOPHON TepaIiH - JUIUTEIbHASL
KHUCJIOPOAOTEpaIivs Ha IOMY U HEMHBA3WBHAsI BEHTUJISILUS JIETKUX.

B OCHOBY KHHTH JIETJI MaTepHAIIb, HOTy4eHHBIE B ['OPOCKOM MyJIbMOHOJIOTHY€CKOM LIEHTpe, co3gaHHOM B CaHkT-IleTepOypre Ha
6aze CII6 I'bY3 "BBenenckas ropoJickast KIIMHUYecKasi 0oinbHULA". ABTOPBI HA/ICIOTCS, YTO HAKOIUICHHBIH MU ONBIT Oy/AeT
BOCTPEOOBaH B JPYI'MX PETHOHAX CTPaHBI.

I/I3Z[aHI/Ie npeaHa3HavuCHO MMyJIbMOHOJIOTraM, TEparicBTaM, Bpaiam O6H.ICI71 IMPaKTUKH, OpraHu3aTopam 3paBOOXpaHCHHUA, CTYACHTaAM
CTapuImrx KypCoB MEUIIMHCKUX BY30B.
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ABTOPCKUWN KONNEKTUB

Bonukos Bragnmup AHatonbeBmny - JOKTOP MEAULMHCKMX HayK, npodeccop, 3aBeayowmin kadeapom
aHeCcTe3nonornm n peaHumarornorun meamumHckoro gakyneteta PrbOY BO «CaHkT-lNeTepbyprekumi
roCy4apCTBEHHbIV YHUBEPCUTETY, rMaBHbi Bpay CI16 MNBY3 «opoackas mHoronpodunbHas bonbHuua
Neo 2»

Ko3sblpeB AHapel eHHasbeBUY - KAHAMAAT MEOULMHCKMX HayK, BEOYLUMIA HAay4HbIN coTpyaHuK HAW
nynbmMoHonornm HayyHo-knuHudeckoro ncernegosatenbckoro ueHtpa SrbOY BO «[lepsbint CaHKT-
MeTepbyprcknii rocyaapCTBEHHbIN MEANLMHCKUIA YHUBEPCUTET UMeHN akagemuka W.I1. MaBnoBa»
MuHucTepcTBa 3apaBooxpaHeHus Poccurckon degepaunm

Ky3yboBa HaTtanma AHatosbeBHa - AOKTOP MEAMLMHCKUX HayK, 3aMeCcTUTeNb AMPEKTopa Mo Hay4YHOW
pabote HAW nynbmoHonornm Hay4dHo-knnHn4yeckoro nccnegosatenbckoro ueHtpa Pro0Y BO «[Mepbin
CaHkT-lNeTepbyprckun rocygapCTBEHHbIM MEOUUMHCKUIA YHUBEPCUTET MMeHn akagemuka W.IN. MNasnosa»
MuHucTepcTBa 3gpaBooxpaHeHns Poccunckon denepaunn, pykosogmtesnb flopoackoro
nynbMoHonornyeckoro ueHtpa Cl6 NbY3 «BeeaeHckasn ropoackas knnHuveckasa 6onbHULa»

JNlebepneBa EneHa CepreeBHa - kaHAMAAT BMONOrMYecKnx Hayk, BeyLLmi HayyYHbli coTpyaHuk HAU
nynbmMoHonornn Hay4Ho-knmHuyeckoro uccrnegosatensckoro ueHtpa ®rb0Y BO «[epBbii CaHKT-
MeTepOyprcknii rocyaapCTBEHHbI MEANLMHCKUI YHUBEPCUTET MMeHn akagemuka W.IN. NMaBnosa»
MuHucTepcTBa 3gpaBooxpaHeHns Poccun ckon degepaunn

Cknsaposa [apbsa bopucosHa - kaHAngaT MEAUUUHCKUX HAyK, CTapLUMM Hay4HbIn coTpyaHuk HAN
nynbmMoHonormm Hay4yHo-knmHndeckoro nceregosatensckoro ueHtpa SrbOY BO «[lepsbint CaHkT-
MeTepbyprcknii rocyaapCTBEHHbIN MEANLNHCKUIA YHUBEPCUTET UMeHN akagemuka W.I1. MaBnoBa»
MuHucTepcTBa 3apaBooxpaHeHus Poccurckon ®enepaummn, spad-nynemoHonor Cl6 NbY3 «BeeaeHckas
ropoAckasi KrnmHudeckasi 6onbHuLa»

TutoBa Onbra HukonaeBHa - AOKTOP MeOULIMHCKNX HayK, Npodeccop, rnaBHbIv nynbmMoHoror KomuteTta
no 3gpasooxpaHeHuto CaHkT-MeTepbypra, anpekrop HAW nynemoHonormm Hay4yHo-KnmMHMYeckoro
nccneposatenbckoro ueHtpa Prb0OY BO «[llepsbii CaHkT-MNeTepbyprckmin rocyaapCTBEHHbIN
MeANUUHCKUI YHUBEpCUTET MMeHn akagemuka W.I1. MNasnoea» MuHuctepcTea 3gpaBooxpaHeHus
Poccunckon depepaumm

XapuTtoHeHko EneHa KOpbeBHa - kKaHanaaT MeguLMHCKUX HayK, 3amecTuTernb rnasHoro Bpaya Clrb MbY3
«BBeneHckas ropoackas KnuHnyeckas 6onbHuLa»
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CMUNCOK COKPALLEHUA

AKT - amBynatopHas kucnopogHas Tepanus
AT® - ageHosuHTpUgocdar
A®K - akTuBHBbIE HOPMBI KMCIOpOoaa

ML, - Fopoackon nynsmoHonornyecknn ueHTp CMNerby3 «BeegeHckasn ropoackas KnuHnveckas
oonbHULa»

OKT - anutenbHas kucnopogoTepanusa Ha oMy

JH - abixaTenbHasi He4OCTaTOYHOCTb

[O - gbiIxaTtenbHbIi 06bemM

YKEJT - Xn3HeHHast eMKOCTb Nerkmx

KK - xngkum kucnopon

NAI - nHoekc «anHo3/rmnornHoa»

KB - kucnopoaHbin 6annoH

KK - KUCropogHbI KOHUEHTpaTop

KKT - kpaTkocpo4dHas kucrnopogotepanms

KCY - kucnopogocbeperatoLiee yCTPONCTBO

JINY - neyebHO-NpoMnakTuyecKkoe yupexgeHme

MB - mykoBucunao3

HBJ1 - HenHBa3nBHasA BEHTUNALMSA NErkux

H[ - HouHasa gecaTypaums

HKT - Ho4Has kucnopogoTepanus

O®B: - 06beM hopcUpOBaHHOIO Bbl4OXa 3a NEPBYIO CEKYHAOY
CPbB - C-peakTuBHbIn 6enok

TK - TabakokypeHue

Y3 - ynbTpasByKoBOW

®XEI - hopcrpoBaHHast XXM3HEHHAs EMKOCTb NErkmnx

®H - duanyeckasa Harpyska

XI'OH - xpoHnyeckas rmnokcemmyeckasa gbixatenbHasa He4OCTaTOYHOCTb
XOH - xpoHun4yeckasa gbixaTenbHas He4OCTaTOYHOCTb

XOBIJ1 - xpoHu4yeckas 06CTpyKkTMBHASA 60Mne3Hb Nerknx

XCH - xpoHuyeckas cepaedHas HegoCTaTOMHOCTb

ARNT - apunbHbIn yrineBogopoaHbiv saepHbin peuentop (aryl hydrocarbon receptor nuclear translocator)

AVAPS - nogaepxvBaHue gaBneHnem npu CpeaHeM rapaHTMpoBaHHOM 06beMe BEHTUNALMM average
(volume assured pressure support)

BiPAP - pexum ¢ ABYMSA YPOBHAMM NOSIOXUTENBbHOrO AaBreHus

CAT - TeCT OLEHKM XPOHMYECKOWN OBCTPYKTUBHON BONE3HN NErkmx


http://www.lsgeotar.ru/pharma_mnn/1245.html?XFrom=www.rosmedlib.ru
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CPAP - cnoHTaHHOE OblXaHWe C NONOXUTENbHLIM AAaBNEHMEM B AblXxaTenbHbIX NyTsX (continuous positive
airways pressure)

E/A - oTHoLweHne ckopocTn paHHero (E) n nosgHero (A) AMacTonnyeckoro HanonHeHus xenygoykos (JIK
- nNeBoro xenynouka, MXX - npaeoro xenygoyka)

EPAP - akcnimpaTopHoe gaBneHune
FIH - dpakTop, nHrmbupyrowmn HIF

FOXO3a - gpakTtop TpaHckpunumm Forkhead box O3
HIF - runokcusa-nHayumpyembin goakTop

HRE - runokcmnsa-oteBeyvatolmn anemMeHT

HRQoL - onpocHuk «Ka4ecTBo xu13HKU, obycrnosneHHoe 3aopoBbem» (health-related quality of life)
Ht - rematokput

IDH - nsoumntpaTtgerngporeHasa

IFN-y - nHTEepdepoH-y

IKK - knHasa kB

IPAP - nHcnupaTtopHoOe gaBrfieHne

IPEEP - «BHyTpeHHee» nonoxuTensHoe AaBrieHne B KoHUe Bblgoxa (intrinsic positive end-expiratory
pressure, iPEEP)

IQR - MEXKBapPTUNbHbIN MHTEPBAr

IVAPS - nHTennekTyanbHbI pexxuM AByxypoBHeBon BeHTUNsUmMM (intelligent volume assured pressured
support)

MMRC - mogndurumpoBaHHas wkana bputaHckoro MeanuUMHCKOro nccneaoBaTenbCKoro coBeTa
MRC - Medical Research Council

NF- kB - agepHbI TpaHCKPUNUMOHHBLIN bakTop KB

NOTT - Nocturnal Oxygen Therapy Trial

Nt-pro-BNP - N-kKoHUeBOW npoHaTpunypeTtndeckmi nentug B-tuna pO: - napunanbHoe gaBreHve
Kucnopoaa

pCO:. - napumanbHOe AaBrneHne yrinekucroro rasa
p-O: - napumanbHOe JaBneHne KMcnopoaa B apTepuanbHOn KpoBY
p-CO: - napunanbHoe AaBneHne Yriekncnoro rasa B aptTepmanbHOi KpoBU

PAV - nponopunoHanbHasa BcrnomoraTtenobHaa BeHTunauus (Proportional Assist Ventilation) PSV -
nogaepxka gasneHnem Ha sgoxe (Pressure Support Ventilation) PtcCO. - upeckoxHasa kanHorpadus
pVHL - youkentunH-E3-nnrasa coH M'vnnensa-Jivngay Qs - NeroYHbIn WyHT BEHO3HOW KPOBU

RDW-SD - yBenuyeHune ctTaH4apTHOro OTKITIOHEHUSA LUMPUHbI
pacnpegeneHvs apuTpoumToB no obvemy
SaO0:; - catypaumsa remorrniobuHa apTepuarnbHON KPOBU KUCITOPOOOM

SpO: - catypaums remornobuHa K1ucnopoaom, onpeaensiemasi npy nynbcokcumeTpum Va - anbBeonsipHas
BEHTUNAUMSA B eQNHULY BPEMEHU

Va/Q - BEHTUNAUNOHHO-NEPXY3NOHHbIE OTHOWEeHUS 2,3-API - 2,3-andocdornuuepar
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NMPEAVNC/TIOBUE

N3gaHme nocBaLEeHo 0gHOMY M3 akTyasbHbIX HanpaBreHu pecnmpaTopHON MeOULMHDI - OKa3aHUIo
NOMOLLM NauMeHTaM C XPOHNYECKOW AblxaTenbHoM HegocTaTtodHocThio (XOH), npeacraBnsatoLen cobomn
3aKOHOMEPHbI UCXOA Lenoro psiga 3aboneeBaHum abixaTenbHON CUCTEMbI: XPOHUYECKON 0B6CTPYKTUBHOM
6onesHu nerkmnx (XOBJT), nanonatnyeckoro nerovyHoro pmnbposa, mykosucumgosa (MB) n ap.
'Mnokcemus, nporpeccupytoLasi no Mepe yXyaleHUst BEHTUNSLUMOHHON (PYHKLUKW NErkux,
paccmaTpuBaeTCsl B HACTOsILLEE BPEMS HE TONbKO Kak KpUTEPUN No3gHMX cTagnin 6onesHu, HO 1 Kak
BaXKHOe 3BeHO natoreHesa. X[QH - aTo ocrnoxHeHne 60MbLMHCTBA NPOrPECCUPYIOLLNX XPOHUYECKNX
pecnupaTtopHbIX 3aboneBaHnn, a He camMocTosITENbHAsi Ho3omorn4yeckast opma, 4YTo ABNAETCA OCHOBHON
NPUYNHON OTCYTCTBUSA CBEOEHUIN O €€ pacnpoCTPaHEHHOCTU. Bbi3biBaeT TpeBOry NO34HASA AMarHoCTuka
XOH, 06bIYHO 3TO NPOMCXOOUT YXKe Ha 3Tane pPasBUTUS BblPaXKEHHbIX 1 HeoBpaTUMbIX HAPYLUEHWUN
rasoBOro cocrasa KpoBu. Ha paHHUx ctagmsx opMMpoBaHWst 3TOr0 rPO3HOr0 OCIIOXKHEHMS, KOr4a MOXHO
BHECTW KOPPEKTMBbI B MEANKAMEHTO3HYHO Tepanuio 1 B KOMMNSIEKC NMPOBOAMMbIX MEPOMPUATUN,
AblxaTernbHas HegocTaTovHOCTb ([H) npakTuyeckn He guarHocTupyeTcs.

Passutne X[H conpsikeHO C BbICOKMMU Noka3aTensiMun netanbHocTu. Y 6onbHbiXx XOBJ1 natuneTtHas
BbDKMBAEMOCTb MPU Pa3BUTUM XPOHUYECKOW MMMOKCEMMYECKOW AbIXxaTenbHon HegoctaTtovHocTu (XITOH)
cocTtaBnsieT Bcero 2%. 3TO CBA3aHO HE TONbKO C KpanHe TSXXenbiM NporHo3om 3aborieBaHusi, HO U C
OTCyTCTBMEM HEOBXOAMMOW CUCTEMBI OPraHn3aLmMmn NevYeHns Takmx NaumeHToB.

B kHure nogpobHo npeacTtaeneHbl knaccudukauum XAH, yunteiatowme npnymHbl ee opMmnpoBaHms,
XapakTep U CTeneHb HapyLLIEeHUs ra3oBoro coctaBa KpOBKM, BO3SMOXHOCTW afanTalMOHHbIX MEXaHM3MOB,
TakK Kak pas3BuUTME MTMNOKCEMUM MPUBOAUT HE TOMBbKO K U3BMEHEHWNIO Ka4eCTBa XU3HWN, CHUXEHNIO
TONepaHTHOCTU K domaundeckomn Harpy3ke (PH), HO n K PopMMPOBaHUIO NETOYHON TUMNEP-TEH3UN,
NoNUUMTEMUK, NTEFOYHOIO cepaua, NOBLILEHHOrO pyUcka cepaeyHO-COCYaUCTbIX OCITOXHEHUN U
KOrHUTUBHbIX HapyLweHnin. OnncaHne natodusnonornyeckux atanos passutua JH cnocobereyeT
NMOHMMaHWIO OCHOBHbIX TepaneBTUYECKNUX HanpaBrneHui, HaLerneHHbIX Ha HopManuaauuio pecnmpaTtopHon

PYHKLUMN.

Mpobnema X[H MHoOrve rogpl ABNAeTCA O4HMM U3 OCHOBHbIX HarnpasfeHUn HayYHbIX UCCriefoBaHum
HUW nynbmoHonorum MNCI6rMy nm. akag. W.IN. MNMaenosa. [nsa pelueHns KOHKPETHbIX
nccnegoBaTenbCkuX 3agad co3gaBanvcb MoAenn, UMUTUPYIOLLME NaTONOrMYeckne CoOCTOSHUS, Npu
KOTOPbIX HApYLUAKTCH NEroYHbI ra3006MeH 1 6anaHc mexay NoTpebHOCTbIO KIETOK B KUCMOPOAE U ero
AocTaBkon, passuBaeTtcsa [JH: mogenu HapacTatoLen 6poHxmanbHOM 06CTPYKLNKN, SKCNMPATOPHOro
Konnanca Tpaxeu 1 rnaBHbix 6poHxoB, Tskenon XOBJI, Tokcuko-nbinesoro 6poHxuTa, cypdak-TaHT-
AedMUNTHOro pecnmpaTopHOro gucTpecc-cnHapoma, 6y1eomMm-UMHOBOro nerodHoro gmbpoaa.
BocnpousseaeHne B akcnepuMeHTe 06CTPYKTUBHBIX M PECTPUKTUBHBIX HApYLLEHWI NErKNX B COMETaHUN C
COBPEMEHHbIMU KITETOYHO-MOSEKYNAPHBIMU METO4AMU OTKPbIBAET OrPOMHbIE BO3MOXHOCTU AN
nccnegoBaHUa MEXaHM3MOB naTtoreHesa, novcka crneumuyecknx guarHocTM4eckmx bromapkepos 1
TepaneBTUYECKNX MULLEHEN, pa3paboTkM HOBbIX NevyebHO-NpodunakTUYeckmx HanpasneHui. No
COBpPEMEHHbIM NPeACTaBeHNsIM, OCHOBHbIM MOJSIEKYISIPHBIM MEXaHM3MOM KNeToYHOW agantaumm K
aevumnTy KMcnopoaa siBnseTcs MHOroyHKUMOHAMNbHbIV PErYNSTOPHbIA CUTHASNUHT, ONOCPEAOBaHHbIV
rmnokcusa-nuagyumpyembim dpakrtopom (HIF). BmewaTtenscTtBo B curHanbHyto cuctemy HIF moxeT ObiTb
noTeHLManbHbIM TepaneBTUYECKUM NOAXOAO0M A5 KOHTPOSS BOCNANeHNsa 1 UMMYHHbIX pacCTponcTB. B
onbiTax Ha mogenun XOBJ1 Hamu BbINo NokasaHo, YTo hapmakonornyeckoe nHrnbnposaHune HIF-
CUrHarbHOro nyTu NnpegoTepaLlano 4eCcTPYKLMIO BpOHX0anbBEONsIPHOro anuTenus, aHoMmarnsHoe
pemogenupoBaHue AblXaTerbHbIX NyTen 1 NEroO4HON TKaHW, NO3BOMSANO COXPAHUTL 3aLLUUTHYIO U
BapbepHy OYHKLMM BPOHXMANbHOMO 3NUTENUS.

B MoHorpaduu npoBoantca aHanmns knvHudeckon cumntomatkm XH Bo B3aumocBsaau ¢ nabopaTopHo-
YHKUMOHAMNbHBIMU NapaMeTpaMn, OTpaXaroLumMm NporpeccupoBaHme rmnokcemmn. Onncaxsol
OTKINOHEHMS NoKasaTenien ra3oBoro coctaBa KpOBU Mpy pasnuyHbix 3aboneBaHusAx, NporpagmeHTHoe
TeyeHne KOTopbIX NPUBOAUT K pasBuTuto runokcemmnyeckon XOH. OnpegeneHHoe BHUMaHne yaeneHo
KIMUHWUYECKUM Harpy3o4HbIM TeCTaM, OUarHOCTUPYIOLLUM CHUXeHUE TonepaHTHoCcTK K PH. Takne TecTbl
CNOCOGHbI BbISIBUTL PaHHUe ctagun opmmpoBanms XOH n BoctpeboBaHbl Npu AMHaAMUYECKOM
HabnogeHUn 3a cocTossHNEM BONbHbIX.
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[Mpun pa3BmTMM pecnupaTopHOM HELOCTAaTOYHOCTU NOCTOsIHHAA N30bbITOUYHaA Harpy3ka okasbiBaeTcs Ha
AbIXaTerlbHY MYCKynaTypy, 4TO NPUBOAUT K ee runepTpodun n nocnegyowemy NctoweHunto. Tak Kak
OCHOBHOM AblXaTeSIbHON MblLLEen SBnseTca agnadparma, TO MOHUTOPUHT ee (PYHKLMOHANbLHOMo
COCTOSIHUSA MO Mepe NnporpeccMpoBaHns runokcemmyeckon [1H npegcraenseT onpeneneHHbin nHtepec. B
MOHOrpadum oTpaxeHbl pe3ynbTaTbl YNbTPa3ByKOBOIro CKAHMPOBaHUA Anadparmbl y NaLMeHTOB C
Tshkenon X[AH, nx guHammnka Ha poHe NpoBOAMMON pecnpaTopHon Tepanunn. icnonb3yembin MeTos
ynbTpa3ByKkoBoro (Y3) ckaHMpoBaHUS NO3BONSieT BU3yanusanpoBaTb AnadyparmaribHy0 MblLLLLY,
onpeaensaTb ee TOMNWUHY, BbiIABNATb HapyLleHne OX0-CTpyKTypbl, 00YCNOBNEHHOE HanMynem
MUOANCTPOGOMM U YHACTKOB CKIeposa B HEWN, N3MEPSATb IKCKYPCUIO Anadparmbl.

[ns okaszaHus nomowm nayneHtTam ¢ X[H B HacTosilwee Bpemsi UICNonb3yeTcs KOMMMEKCHbIA Noaxoa,
BKITHOYAOLLMA MPUMEHEHNE (hapMaKonorMyecknx cpeacts u peabunutaumoHHble metogukun. 0gHako
LUeHTparnbHble NO31LMM B NeYEHMM 3TOro KOHTUHIreHTa 60nbHbIX 0TBOAATCA MeTo4aM pecnupaTopHOm
Tepanuu - AnutenbHon kucno-pogotepanun (OKT) Ha AoMy 1 HenHBa3nBHOM BeHTUNAUMK nerkux (HBJT).
B npombILLNIEHHO pa3BUTbIX CTpaHax Yncno 6onbHbix XOH, koTopbiM HyxkHa OKT nnun pecnupatopHas
nogaepka B JOMaLUHUX YCNOBUSX, cocTaBnaeT okono 8-10 yenosek Ha 10 TbiC. HaceneHus.
PecnupatopHas Tepanus, npexae Bcero KT, sBnseTcsa eANHCTBEHHLIM CNOCOO0OM NpoannNTb XN3Hb
nauueHTy Ha aTane popmMmpoBaHus Tsbkenon [H. Tak, naTuneTHAs BbkMBaeMoCTb 60nbHbIX X0BJ1 ¢
runokcemmnyeckon H npn npumeneHun OKT yBenuunsaetcsa go 55,8%. Npu aTom nosbiwaeTcs
aKTUBHOCTb NauUWEeHTOB, yBeNM4nmBaeTCcs ToNepaHTHOCTb K ®H, ynyJwarTcs neroyHo-cepaeyHas
reMoAnHaMmKa U KOrHUTUBHbIE (PyHKUMKU. CyLlecTBEHHOE 3HaYeHNe UMEET CHUXKEHME YacToTbl U
ANUTENBHOCTY rocnuTanu3auumn B ceasun ¢ oboctpeHuamm X0BJ1. Hapsay ¢ obuwenpmusHaHHbIMU
nokasaHnamu K npumeHeHuto JKT B MOHOrpadun aHannanpyeTcs psia ANCKYCCUOHHBIX NO3ULNIA,
TpebyLwmnx AansHenLWwero n3y4eHns, B TOM Yncrie HovHas, ambynaTtopHas, nannuaTmeHas u
KpaTkocpoyHas kucrnopogotepanus (KKT). ObcyxaatoTcs TexHM4Yeckne BonpoChl HasHa4YeHUs K1Crnopoaa,
HeobxoaMMOCTb 0OBYYEeHNS NaLmeHTa 1 YreHOB ero CeEMbM NpasuiamM UCMosib30BaHUS KUCNOPOAHOro
KoHueHTpaTopa (KK).

OAHOM N3 OCHOBHbIX MPUYMH, MHULMUPYIOLWMX NOArOTOBKY MOHOrpadum, nocnyxuna HeobxogmmocTb
WHTEerpauum 3HaHum no npobneme runokcemmyeckon XAH ¢ uenbto npoaHannanpoBaTtb AEATENBHOCTb
Fopoackoro nynbmoHosnormnyeckoro ueHTtpa (ML), cosgaHHoro B CaHkTt-lNeTepbypre Ha 6a3e CIMN6INBY3
«BBepgeHckas knuHnyeckast 6onbHuuay. ML ctan nepebiM yupexaeHmem B Poccunckon degepauum,
KOTOpPOE He TONbKO 3aHMMAETCH BONpocamu AnNarHoCcTukn u nedvenuns XAH, Ho n pewwaet
OopraHu3aumMoHHO-MeToanyeckne npobnemsl. B ML paspaboTaHbl npeemMcTBEHHAst CUCTEMA OKa3aHuUs
MeAMLNHCKOM NoMoLLM NpochunbHbiM nauneHTam B CaHkT-lMNeTepbypre, Ux MapLipyTusaums, anroputm
nogdbopa nHanBmnayanbHbIX peabunuTaumoHHbIX NPorpaMM ¢ y4eToMm dpapMakoTepanum, OCcyLwecTBNaeTCs
npegoctasneHne n obcnyxmeaHme KK, obecnevnBaetca HabnogeHne 6onbHbIX, nonyvarowmx KT Ha
Aomy. 3a KOpoTKoe BpeMs yaanoch He TONbKO 4OOUTHCSA NOSTIOXUTENBHOM KIMHUYECKOW OUHAMUKA Y
KYpPUPYEMOro KOHTUHreHTa BoMbHbIX, HO Y CHU3UTb Harpy3Ky Ha ropofckue nedebHo-npogunakTnyeckmne
yupexaeHnus (JIMY), cokpaTuTb 3aTpaTbl HA CTaUMOHAPHOE NeYeHne n pacxonbl Ha MeguKo-colmansHoe
obecne4veHne nayneHToB ¢ runok-cemudeckon XAH. B ML, akTmBHO NpoBOAATCS Hay4YHbIe
nccrneaoBaHusi, OCHOBHBIE MOMOXEHUS KOTOPbIX U3NOXEHbI B COOTBETCTBYHOLLEN rMaBe. BbiBoabl,
NOSTyYEHHbIE HA OCHOBaHMM N3y4YEHNS NPEANKTOPOB pa3BuUTUs U nporpeccupoBanua XOAH, pesynbtaTthl
nabopaTtop-HO-(PyHKUMOHAMNbHbIX NCCNeaoBaHumn, aHann3 agdeKTMBHOCTU ncnons3osaHns KT B
AOMALLHUX YCIOBUSIX Ha NPOTSXKEHUM NATU NET Bbi3BaNu 00MbLION MHTEPEC Yy MeANLNHCKON U Hay4YHOW
00LEeCTBEHHOCTUN He ToNbKO B Poccun, HO 1 3a pybexkom. Xo4yeTcst HaaesaTbCs, YTO ONbIT, HAKOMNSTEHHbIN
ML, 6yoeT ncnonb3oBaH M B APYrMxX permoHax cTpaHbl. ATO NO3BOSIUT NOBbLICUTL YPOBEHb OKa3aHWUs
cneumnanuampoBaHHOW NyfbMOHOIOMMYECKON NOMOLLM 1 ByaeT cnocobCcTBOBATL YIyYLLIEHUIO
pecnnpaTopHOro 34opoBbsa HaceneHus Poccuiickon denepauuu.
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lnaBa 1. MpuunHbl pa3BnTKA, natopusnonorusa m

Knaccnpukauma XpoOHNUECKON AbiXaTe/IbHOU HEeA0CTaTOUHOCTU
OMPEJENEHVE JbIXATENILHOM HEAOCTATOUHOCTY

ObixaTenbHasn HegocTaTovHOCTb (AH) - KMMHUYECKUI CMHAPOM, KOTOPLIN XapakTepuayeTcs
HecrnocobHOCTLIO AbIXaTeNbHOW CUCTEMbI NOAAEPKNBATDL aAeKBAaTHOE NapumanbHoe AaBneHne
Kncnopoaa u/unu yrnekucnoro rasa. [JH passuBaeTcs npu CHXEHUN NnapunanbHOro AaBneHns
Kncrnopoaa B aptepuarnibHon Kposu (p.O:) Hxe 80 MM PT.CT. 1 NpY poCcTe napunanbHOro AaBneHns
yrnekucnoro rasa (p.CQO:) Bbiwe 45 mm pT.cT. [MNokcemunsa sensetca obasatenbHbiM kputepuem H, B TO
BPEMS KaK CyLLEeCTBEHHOM runepkanHumn y 6onbHoro ¢ [1H moxeT He Habnogatees [1].

lMoporoBble 3Ha4YeHns p.0: n p.CO. MoryT dhopmMynumpoBaTbCsa UHave, B YactHocTn 60 1 50 mm pT.CT.
COOTBETCTBEHHO [2], HO B TAaKOM Crly4ae He yunTbiBatoTCa paHHue ctagum [1H. Kpome Toro, HanpshkeHne
rasoB KPOBM AJ151 KOHKPETHOIO MHANBUAYYMA MOXET 3aBUCETb OT pa3HblX PakTOPOB, TaKNX Kak
BapomeTpuyeckoe gasreHme, hpakumsi KUCNopoaa Bo BAbIXaeMOM BO34yXe, BO3pacT NaumeHTa
(3aBucumocCTb p.O- OT Bo3pacTa BblpaxaeTca ypaBHeHnem p.O. = 104 - 0,27 x Bo3pacT (net) n 1.4. [3].

PasnunyaloT ocTpyto AblxaTerbHy0 HeJOCTaTOMHOCTb, KOTOpas pa3BMBaETCH 32 KOPOTKUM NPOMEXYTOK
BPEMEHMU, BNIOTb 0 HECKOSTbKUX MUHYT, N 4acTO XapakTepusyeTca TeHAEeHUMEN K CTPEMUTENbHOMY
nporpeccupoBaHuio, n xpoHudeckyto AH (XOH), dopmupytoLtytoca 3a npogomkutensHoe Bpems [4, 5].
WHorga octpas AbixatenbHas He4OCTaTOYHOCTb OCNOXHSAET TedeHne X[H Ha dpoHe obocTpeHns
npvBeLero K Hen 3abonesaHus.

Ecnv npuymHa octpon gpixaTtenbHOM HE4OCTAaTOYHOCTU HEe YCTPaHSIETCS, Y NauMeHTa HapacTaroT
HapyLLIEHNS OKCUTreHaUMn KPOBW, rM-NepKanHns, COBUMM KMCITIOTHO-OCHOBHOMO COCTOSIHUS KPOBMW:
pecnupaTopHbIi aumMao3a B criydae BeHTunaumoHHon OH (pH <7,35 mm pT.cT.) 1 pecnnpaTopHbI ankanos
npw napenxmmatosHon OH (pH >7,45). HanpoTtue, npu anuTtensHoMm cyuiectsoBaHum [1H opraHnam
00bI4HO OKa3bIBaETCH B COCTOSIHMM CKOPPEKTMPOBATbL YpoBEHb PH 1 nogaepxmBaTth ero B npegenax
HOPMarbHbIX 3HAYEHUI, UCNOSb3YS Takne MEXaHU3MbI, Kak yBENTIMYEHNE coaepKaHus remornobumHa B
KpoBM 1 NO-nNuumnTeMusi. PecnnpaTopHbIn aumao3 KOMNEHCUPYETCH 3a4EPXKKOM NoYKamm n3bbiTka
OCHOBaHMWI, a PpeCNUpPaTOPHbIN ankanos - 4eUUNTOM NOCNeaHUX.

3TNONOTNA AbIXATE/ILHOM HEAOCTATOUYHOCTI

CwuHgpom [JH no xapaktepy MOXeT MMeTb nepBuUYHOE (MyNbMO-HOrEeHHOE) U BTOPUYHOE
(HenynbmoHoreHHoe) npoucxoxaeHue [5]. B nepsom cnyvae [1H passuBaetcsa npu 3aboneBaHusix n
NOBPEXAEHUSAX, HENOCPEACTBEHHO NOpaXarLmx annapaT AblXxaHus (Nerkve, Bo34yxonpoBosiume nyTu,
CUCTEMY JIErOYHbIX COCYAOB, AbIXaTerlbHY MYCKynaTypy v rpyaHyto knetky). Mpu sBTopmyHon OH
naTonornyeckne N3MeHeHUs NepPBMYHO BO3HUKAKOT U NIOKANU3yTCHA B OpraHax  CUCTEMax, He BXOASALLUNX
B aHaTOMO-(PM3MONOrMyecknin KOMMEKC annaparta BHELLIHEro AbIXaHUs, KOTOPbI BOBEKAETCS B
NaTonorM4ecknin NpoLLecc BTOPMYHO. TUNNYHBIM NpuMepom BTOpuYHOM [1H sBnsieTca HapylueHue
BEHTUMSALMM NErkUX NPy NOPaXXEHUAX rOSIOBHOMO M CAMHHOMO MO3ra.

Haunbonee yacTtbiMmn npuynHamm [JH cTaHOBATCS: * NopaxeHns BPOHXOB 1 pecnpaTopHbIX OTAENOB
nerkux (06-cTpykTMBHbIe 3aboneBaHus nerkux: XOBJ1, 6poHxoakTasbl, MB, ropa3go pexe -
BpoHxunarnbHas acTMa; HTepcTMumManbHble 3aboneBaHna nNerkmx, B TOM Ynucrie namonaTnyeckun
neroyHbIn rbpos, MHEBMOKOHMO3bI, PaCNpPOCTPaHEHHbIN NHEBMOGMOPO3 BCNeACTBNE NEPEHECEHHbIX
NMHPEKLMOHHBbIX 3aboneBaHun (Tybepkynes); NnepBUYHbIE U MeTacTaTUyYecKne Onyxonu nerkmx);

* aechopmaumm rpyaHom KneTkun (KMgockonmnos, NnocneacTsnda Tpasm), MOpbuaHoe oXnpeHme;
* MMOMaTUM U MblLLEYHbIE ONCTPOUN, HENPOMbILLEYHbIE 3aboneBaHns;
* 3ab0neBaHNsA LEHTPanbHON HEPBHOW CUCTEMbI C ANCAYHKLUMEN ObIXaTeMNbHOMo LEHTPa;

* HapyLUEeHNs KpoBOOOpaLLleHNs B cocyaax marnoro kpyra (Tpomboambonnyeckas nerovyHasi rmnepTeH3us,
BaCKynuTbl).
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OH penutca Ha gBa Tuna [5] (puc. 1.1).

I. XOH | Tna (rmnokcemumyeckas, napeHxMmaTo3Has, fieroyHas) obycnoBneHa nopaxeHmMem anbBeor,
anbBeosIo-KanunNnsipHorM MmemMmbpaHbl, NEerovHbIX COCy40B U XapakTepu3yeTcs apTepuanbHOn rm-
NnoKceMmen B NEPBYIO OYepeab B pe3ynbTaTe HapyLUEHUS PErMOHAPHbIX BEHTUNSLMOHHO-NEPdY3NOHHbBIX
(Va/Q) oTHOLUEHWIN B NETKNX, YTO NPUBOAUT K YCUNEHUIO BHYTPUIETOYHOIO LWWYHTUPOBAHUS KPOBW.
HepnocTaTouyHO HachILWEeHHas KMCNopoaoM KpoBb, NOCTYNaroLast U3 NerovHbiX 30H CO CHUXXEHHbIM
OTHOLLEHNEM BEHTUALMM K KPOBOTOKY, yMeHbLUaeT obLiee p.0. KpoBW, OTTeKatoLen oT nerkux. pyrum
MEeXaHN3MOM pas3BUTUA NapeHxumaTosHon [H aBnaetca cHukeHne auddy3MoHHOM CNOCOOHOCTH
anbBeOono-KanunnsapHorm MembpaHbl. YTonweHne memopaHbl MPOUCXOANT, B HACTHOCTH, Y BOMbHbIX
NHTEpP-CTMLManbHbIM 3a00neBaHNEM Nerkux.

AnumunHauma CO. npu nepeHxmmaTo3Hon [JH He HapylieHa, MOCKONbLKY yrnekucrota andpdynampyet
yepes anbBeONAPHO-KanUNNap-Hyto memopaHy B 20 pa3s bbicTpee, YeM KUCNOPOL.

II. XOH Il Tvna (rmnepkanHmnyeckasi, BEHTUNSILUMOHHAsA, HacOCHas1) Bbl3BaHa NEPBUYHBIM YMEHbLUEHNEM
3 PEKTMBHON NIEFOYHON BEHTUNALMM (anbBeoNspHasi IMNoOBEHTUNALMS), YTO HapyLlaeT OKCUreHauuto
KpoBu 1 BbiBegeHne CO.. YpoBeHb runepkanHum npy 9ToM NponopLmnoHarneH CTeneHn yMeHbLUEeHUs
anbBeonsipHon BeHTUNAUMK. CHKEHE anbBEONAPHON BEHTUNALMM MOXET BO3HUKATb NPy HOPMarbHOW
n paxe

yBenMYeHHOM 00l en BEHTUNSAUMM Nerkux. 3To CBA3aHO C BO3pacTaHMeM MepTBOro NpocTpaHcTea npu
N3MEHEHNSIX OTHOLLEHUS «BEHTUNAUMS/ KPOBOTOK». OCHOBHbIMW MeXaHU3MaMu pa3BUTUS
BEHTUNALMOHHON popMbl [IH ABNAOTCA: HapyLleHne LeHTpanbHOW perynaunm abixaHus (ocTpble
HapyLleHMs MO3roBOro KpoBoobpalleHusl, YepernHo-MO3roBble TpaBMbl, HEMPOUHMpEKUNS, Nnepefo3npoBKa
nekapCTBEHHbIX NpenapaTos, YrHeTaLWmX AblXxaTenbHbIN LEHTP), NOBPEXAeHWe annapara,
obecneunBaloLLEero AbixaTernbHble ABMXEHUS TPYOHOM KNEeTKX, B TOM Yucne nepudepryecknx HepBoB,
AbIXaTerbHbIX MbILL, FPYOHON CTEHKM (Aedhopmanms rpyaHON CTEHKU, nepenombl pedep u
NMO3BOHOYHMKA, MWACTEHNS), BblpaXXEHHbIE PECTPUKTUBHBIE PACCTPOMCTBA (MHTEepCcTMUMarbHbIe
3aboneBaHns nerkux), ConpoBOXAAKLNECS CHMXKEHMEM MUHYTHOrO o6bema AbixaHus [6, 7]. XoTa Takon
TmMn XOH xapaktepeH npenmyLlecTBeHHO AN 60MbHbIX C PECTPUKTUBHOW NaTONOrMEN Nerkmx, OH MOXeT
BCTpeYaTbCH U Npu 06CTPYKTUBHBIX 3a00neBaHnAX.

[ObixaTensHan HeAOCTATOMHOCTL

MapeHxumaTo2Hasn HeQoCTaTOMHOCTb:

MapeHXUMaTO3HAR HOAOCTATOMHOCT!
p,0,4, Qs !, Va=N,pCO,=N

Val, p,CO,T.Qs=N,p0, !

3 \ A \ \ A
Hapywexue Hapywexue Cnatoctb Hapywehue
BHYTPUNEro4HOro NPOXOAMMOCTH AbIXaTenbHbIX perynauuu
pacnpegeneHus cocynoe MbiLLIL, AbIXaHuA
rasa Manoro Kpyra
KpoBooGpaLLeHun
HapyweHue Aedopmaums Hapywexue
Auddyaum rpyaHon NPOXOAUMOCTU
KNeTKu AbIXaTenbHbIX
nyTewv

Puc. 1.1. MNMaToreHeTn4yeckas Krnaccngukauma gbixatenbHon HegoctaTodHocTU [5]: Va - anbBeonsapHas
BEHTUNAUMS B e4MHMLY BpeMeHU: QS - NTErOYHbIN LWYHT BEHO3HOW KpoBU: p.O- - napunanbHoe AaBreHne
Kucnopoga B aptepuansHou kposu: p.CO: - napumnansHoe JaBneHne yriekncrioro rasa B aptepuanbHOn
kposu, N - Hopma
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Mpu BeHTMNAUMOHHON X[OH runokcemunsa BolpaxkeHa B MeHbLlen cteneHun, Yyem npy XAH | Tuna. bonee
TOro, nockonbky y 6onsHoro ¢ XAH Il TMna nocteneHHO CHMXaeTCca YyBCTBUTENBHOCTb K MOBbILLEHHOMY
YPOBHI0 p.C02, Ha3Ha4YeHne eMy NMHTEHCUBHOWN KNCITIOPOAO-Tepanumn cnocobHO NpuBeCTM K oGpaTHOMY
appekTy. M13-3a yMEHbLLUEHNSA TMMOKCUYECKON CTUMYTISILMN LEHTPOB PErynaumMm AblIXaHUsS Ha CUCTEMY
BHELLHErO AbIXaHUSA BEHTUNALMS Y NAaUMEHTA MOXET 3HAYMTENBbHO YXYALWNTLCA, CNeACTBUEM YEro
ABNSAETCHA 3HaunTenoHoe nosbiweHne p.CO.. Ewe ogHon npudnHon 3agepxkn CO. B Takmx criyqasax
CTaHOBMUTCHA MCYE3HOBEHME MMMNOKCUYECKON BA30OKOHCTPUK-LIMA B y4acTKax nerkux, rae ectb nroxasi
BEHTUMALMS, HO Ha DOHE MHransumMm KMcrnopoaa yposeHb p.0. noBbiaeTcs. ATO NPUBOANT K
YBEITMYEHMIO KPOBOTOKA B y4aCTKaX NEerkux ¢ HU3KUM BEHTUNALMOHHO-NEPdY3MOHHBIM OTHOLLEHNEM, YTO
AOMNOMHUTENBHO yCyrybnset HepaBHOMEPHOCTb BEHTUSALNOHHO-NEPXY3NOHHBIX OTHOLLEHUI U
cnocobcTByeT 3agepxke CO: [8].

OH, skntovas XOH, knaccuduumpyloT Takke no cteneHn Tsaxectn. Hambonee n3BeCTHOM KIMHUYECKOM
knaccudpukauymnen [H ssnaetcs knaccmudpumkaums A.lN. dembo (1957 r.), B COOTBETCTBUM C KOTOPOM
BblAensTcs Tpu ctenenn [9] (Tabn. 1.1).

Tabanuya 1.1. CTeneHun TsKeCcTn abixatenbHon HegocTaTodHocTm no A.l. dembo [9]

CreneHb | KnnHuuyeckas kapTvHa

AH

1 OmpImTKa TOMBKO MpH (PU3NIECKOM HAIIPsDKEHUH. Bee moka3aTen BeHTIILIIUHN U Ta3000MeHa B
npeaenax JoJKHbIX. [ MmokceMuu Het

2 OI[I)IL[IKa IIpyU HE3HAYUTCIIBHOM (1)I/ISI/I‘ICCKOM Halps>KEHUU. KOMHeHcaTOpHHe MEXaHHU3MBbI BKJIFOUCHBI B

COCTOSIHUH ITOKOA. (DyHKIlI/IOHaHI)HI)Ie IIOKa3aTein 06Hapy)KI/IBaIOT Ppa3IMYHbIC OTKJIOHCHHUA OT
JOJIDKHBIX BCJIIMYMH. FI/IHOKCGMHH, KakK IMpaBujio, HET

3 Onmplnka B mokoe. IMEIOTCs 3HAUMTENLHBIE OTKIOHEHHS IT0Ka3aTellel BEHTIWISIMU U Ta3000MeHa.
AprepuanbHas THIOKCEMUS

MosgHee A.T. 3unbbepom Gbina npeanoxeHa knaccudukaums (1989 r.) [10], koTopas genaeT ynop Ha
cTeneHb komneHcauuun OH (tabn. 1.2).

Tabauvua 1.2. CTeneHun TaxXeCcTn abixatensHon HegoctaTtodHocTh no A.l. 3unbbepy [10]

Crenenb JH KanHuuyeckasa kapTuHa

JexommnencupoBanHas | [laTtonorndecku n3meHenHsle p.0O, 1 p.CO, B TOKOe HECMOTPA Ha MOJTHOE HANPSDKEHHE
KOMIICHCATOPHBIX MEXaHU3MOB (THIIEPBEHTUIIIINSA, YCKOPEHHE KPOBOTOKA C TaXUKapaAuei,
YBEJIMYEHHEM yIapHOTo 00BheMa 1 CEPACYHOTO BEIOPOCA, YBEIUYESHNE MACCH APUTPOLIUTOB
u FeMOFJ’IO6I/IHa, HU3MCHCHHUC JUucCcoMaliuu OKCI/II‘eMOFJ'I06I/IHa, CHM)XCHHUEC TKAHEBOI'O
MeTabonm3ma). TpeOyeTcss HHTEHCHBHAS TepaIHs

KOMHCHCI/IpOBaHHaﬂ paOZ u paCOZ B ITOKOC 3a CYCT HAIIPSKECHHSA KOMIICHCATOPHBIX MEXAaHU3MOB OCTAKOTCs B
npeaeiaax A101myCTUMbIX 3Haq6HHﬁ, HO Ha (1)0H6 (1)I/ISI/I‘IGCKI/IX Harpy3oK BO3MOKHa
JCKOMIICHCAL Y. TToxa3zaHbl 1eyeOHbIE MCPOIpUATHS

CKpBITaS[ T"a3br KpOBHU HOPMAJIbHbI, CUMIITOMOB HAlIPS?KEHUSA B [IOKOC HET, HO (ﬁYHKHHOHaJILHLIG
AbIXAaTCJIbHBIC PE3CPBLI OI'PAHUYCHBI: TCCThI C ,Z[O3I/Ip0BaHHOI71 Harpy31<0171 BBIABJIISAKOT
IPU3HAKHU KOMIICHCAlIUX U JCKOMIICHCAIIUH. L[enecooGpama pea6I/IHI/ITaIII/IOHHa${ TCpanus
OpHako nmetoLen HambonbLuee npakTuyeckoe 3HadYeHne aBnsaeTcs knaccudgpukaums OH, otpaxatowasn
rasoBbli cocTaB kpoBwu (Tabn. 1.3) [1], ypoBHM p.O. 1 caTypaumnm KUCNOPOAOM apTepuaribHOW KpOBU
(S:02). Takas knaccudmkaunsa No3BoNAeT CTaHAapTM3MPoOBaTh Noaxoabl K koppekunn [IH. B yacTHocTw,
BTOpas cteneHb [1H B 4aHHOM criyyae ykasblBaeT Ha 0653aTeNbHOCTb KMCOPOAO-Tepanuu.

10
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ShdekTopHbIe ANeMEeHTb!

A

l

l

l

|

SdpepeHTs! Mepudepu- [bixarensHbie) Bozaayxoxoc- Anbeeonsl
LHC Yeckan MbILLEI Hble
HepeHas nyT
cucTemMa
AddbepeHTs! Xemope- p,CO, Va Ve
LUHC uenTopel p,0,
WHTerpauua p,CO,
up,O,
[eixatensbHbIn HeTtexTop v
UeHTp KoHTponupyemMbie NnepeMeHHbIe/CUCTEMHBIN BbIXOL

Puc. 1.2. Cuctema perynauumn gbixaHnsa Kak netns odbpatHon cBA3W. [bixaTenbHbl LEHTP nonyyaeT
addPepeHTHY NHpOopMaLMIO, B YACTHOCTU OT XEMOPELENTOPOB, KOTOPbIE KOHTPONMPYHT YpoBHU pO: n
pCO. B apTepumanbHOM KPOBU U LLepebpoCcnnHanbHOM XNOKOCTU. [dbIXxaTenbHbIN LEHTP MHTErpUpyeT
nocTynawLLyo adpdepeHTHY NHPOPMaLMIO N CO34aET LEHTPanbHbIN HEPBHbIA CTUMYI AblXaHUdA. JTOT
CcTMMyn npeobpasyeTcsa B MOTOPHY akTUBHOCTb, KOTopas obecneymBaeT oOMeH rasa B anbBeonax.
"naBHbIMKU perynmpyemMbiMn nepeMeHHbIMN ABNATCS oblias MUHyTHast BeHTunsauma (Ve),
anbBeonspHasa BeHTunauus (Va) n yposHu p.O: n p.CO. B apTepunanbHomn kposu [12]

Tabanuya 1.3. CTeneHb TSHXKECTU AblXaTeNbHON HEQOCTATOYHOCTU B 3aBMCUMOCTW OT ra3oBOro coctaBsa
Kposwu [1]

Crenenb XAH POz MM pT.CT. Sa0, %
Hopma >80 >95

1 60-79 90-94

2 40-59 75-89

3 <40 <75

3 HECKONBKMX XEMOCEHCOPOB, KOHTPONMPYHOLLMX OOMEH ra3os, 3a OOHapyXeHue OTKIOHEHWI B
romeocTasnce CO. B OCHOBHOM OTBEYalT LieHTparbHble XeMOpeLEenTopbl, PacrnofiOXXeHHbIE B
npogonrosaTomM Mo3re B61nM3n BeHTparbHOM MOBEPXHOCTU, rae KOPELUKU NOAbA3bIYHOIo HepBa BbIXOASAT
13 MO3roBoro cTeona (puc. 1.2). XeMO4yBCTBUTENbHbIE KINETKU pearnpytoT Ha OTKIOHEeHUS B [H+] 1
napumaneHoe gasneHue yrnekucnoro rasa (pCO:) BO BHEKIIETOYHOM XXMUAKOCTU BHYTPUMO3IOBOIO
WMHTepcTMUmanbHoro npoctpaHctea [11, 12]. Korga mecTtHas [H+] yBennumBaeTcs, YTO 9KBMBANEHTHO
nageHuto pH, abixaTenbHbIN LLEHTP YBENUYMBAET BEHTUNALMIO MO CUTHAMY OT LieHTparnbHbIX
xemopeLenTtopoB. BmecTe ¢ TeM OTKINOHEHUS BO BHEKNETOYHOWN [H+] - He eAMHCTBEHHbIV CTUMYN NS
LeHTparnbHbIX XeMOopeLenTopoB. POCT BEHTUNALUKN B OTBET Ha M30MMPOBAHHOE NOBbILLEHNE
BHekrneTouHom [H+] npu otcyTcTBUmM nameHexHm pCoO. (M3okanHNU4eckMin metabonmyecknin aunaos)
npovcxoauT MeaneHHee.

OAHOoM 13 NPUYMH BbICOKOW CKOPOCTU BEHTUMSITOPHOrO OTBE Ta Ha rMNepKanHuio ABMAsieTCst NerkocTb
anddysmm CO. yepes 6apbepHY0 CUCTEMY «KPOBb - FONTOBHOM MO3r». OgHako aToT 6apbep
OTHOCUTENBLHO HenpoHuuaem ans noHos [H+] u [HCOs]. Bonee Toro, nobilweHHoe pCO: BbI3bIBAET
paclUMpeHmne cocyoB, 0COOEHHO LiepebpanbHbIX, CMOCOOCTBYS TEM CaMbIM YCUIEHNIO Anddpy3nm

CO: yepes rematosHuedanunyecknin 6apbep. Ouddysmnsa CO. npeacraBnaeT cobom eLle 0aNH BaXKHbIN
MEeXaHU3M YCUIEeHUS CBSA3M MexXay OTKIOHEHMSIMU KUCIOTHO-OCHOBHOIO COCTOSIHUS OpraHmM3mMa U
LeHTparnbHbIMK XeMopeLienTopamu.

B 10 Bpemsi kak MoHUTOpUHr pCO. NnponcxoguT B CTBOSIE FOMIOBHOMO MO3ra, otcnexusaHme pO:; siensietcs
YHKLMEN NCKNIOYMTENTBHO KAapOTUAHbBIX TEMEL, pacnonoXeHHbIX y 6udypkaumm obLmx COHHbIX apTepui
Ha BHYTPEHHIOI N HAPYXXHY0. [[NMaBHOWM KIETKOW KapoTUOHOro CUHyca ABNsSieTcs rnomycHas knetka (|
T1n). OHa coaepXXNT HECKONbKO HEMPOTPAHCMUTTEPOB, BKIoYasi 00MbLLIOE KONIMYECTBO AONaM1Ha U
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APYrMX KaTexonamuHoOB, a TaKKe CEPOTOHMH, aleTU-XONMH U HEKOTOpble HerponenTuabl. [MOMyCHble
KneTkn ob6pasytoT cMHancbl ¢ adhpepeHTHbIMU BOFIOKHAMMW HEPBA KAapOTUOHOMO CUHyca. YyBCTBUTENbHAS
BETBb S13bIKOrMIOTOYHOrO HEPBA M HEPB KapOTUAHOIO CMHYCa MHHEPBUPYIOT KapoTUaHOE TenbLe U
BapopeLenTopbl KAPOTUAHOIO cuHyca. AddepeHTHbIE BOSTOKHA A3bIKOrIOTOYHOro Hepea bepyT cBoe
Ha4ano B YyBCTBUTESbHbIX HEMPOHAX KAMEHNCTOro raHrnnd. B oTBeT Ha apTepmanbHyH rMnoKCEMUIO
rMIOMYCHbI€ KIETKM BbICBOOOXAAOT 4ONaMUH NPOMOPLMOHANTbHO CTENEHN CHUXEHUS Pa0-.
BbicBOOOXOEHWE fonaMuHa MoaynmpyeTcst OTKNOHEHUSIMU pH, BbI3BaHHbIMW METabonnyecknum mnm
AblXaTernbHbIM aungo3oM, 1 NPUBOANT K 3HAYUTENbHOMY NOBbLILLEHUKO TOHUYECKOW aKTUBHOCTU
adpepPEHTHLIX YYBCTBUTESbHbIX BOMTOKOH KapoTUAHbIX Teney. 3Ty apdepeHTHbIe BONOKHA NPOosBNAIOT
HEKOTOPYH CTENEHb TOHNYECKOM aKTUBHOCTM B YCIIOBMSAX HOPMOKCUMN U JaXe rmnepokcun. OHm
«3aMOSIKalT» TONbKO B NPUCYTCTBUMN BbIPAXKEHHOW apTepuarnbHOW rmMnepokcun n runokanHmin. Korga
p-0. nagaet Hxe 60 MM PT.CT., aKTUBHOCTb adpdepeHTHbIX HEPBOB KapPOTUAHOMO TefbLua Bo3pacTaeT
9KCMOHEHLMANbHO.

Haunbonee cylecTBeHHbIM (haKTOPOM peryrnmpoBaHna MUHYTHOW BEHTUIALUN B COCTOSHMM MOKOS
aBnsieTcsa ypoBeHb p.COz, oTCnexmnBaembin LeHTpanbHbIMM XeMopeLuenTtopamu. Ecnu aptepmnanbHoe
cogepxaHue 0. Aep>XUTCH Ha MOCTOAHHOM YPOBHE, MUHYTHasi BEHTUNSAUNA BO3pacTaeT NpuMepHo Ha 2-3
N/MWH Ha Kaxgbir 1 MM pT.cT. noBbleHns p.CO.. NoHmxKeHne koHueHTpaunn 0, BO BObIXaeMon cMecu
rasoB (CHwxXawLee ypoBeHb p.0:) NOBbILWAET HE TONBbKO MUHYTHYH BEHTUNALMIO NPU 3a4aHHOM YPOBHE
P-CO0., HO TaKKe CKOPOCTb HapacTaHMUst MMHYTHOW BEHTUNSALNKN C NoBblweHneM p.CO. (cuHeprnyeckas
CBA3b). [lbIXaTerbHbIN KOHTPOSSIEP OTCNEXMBAET U3MEHEHUS KaK pP.02, Tak n p.C02, a coyeTaHne
rMMNOKCUK C rMNepKanHmMen npmBoanT K 6onblueMy yBENNYEHUIO MUHYTHOM BEHTUNALMK, Yem ntobon na
3TUX CTUMYSOB B OTAESTbHOCTMW.

[Mpn HopmarnbHOM p.CO. MUHYTHaA BEHTUNAUUSA HEe pacTeT 4O TeX Nnop, noka p.0. He ynageT Hxke 60 Mm
pT.CT. ATOT 3PPEKT OCHOBAH HA MUHUMASTbHOM M3MEHEHUM aKTUBHOCTU KapOTUAHOro Tenbua npu

p-0: Bbilwe 60 MM pT.cT. NoBbiweHne p.CO. yBennumBaeT MUHYTHYIO BEHTUASLMIO NPpU NIIOOOM p.0.. Y
340pPOBbIX B3POCSbIX Ntogern B 0ObIYHbIX YCITOBUSAX MMMOKCUS HE UTPaeT BaXXHOW POSiv B CTUMYNMPOBAHNN
MUHYTHOW BeHTUNAUMK. OgHAKO Npu onpeaeneHHbIX YCroBuaxX (HanpumMmep, Npy NaTtofnornn fierkux Unmn Bo
BpeEMS HAXOXOEeHUS Ha BOMbLUMX BbICOTax) BEHTUNATOPHbLIN OTBET Ha MMMOKCUIO NpuobpeTaeT peluatoLlee
3HayYeHue B NnogaepXaHnn ra3oobMeHa 1 romeocrasuca.

[ns TpaHcnopTa KMcrnopoaa peluarolee 3Ha4YeHne MMerT: 1) KucnopogHasi EMKOCTb KPOBU; 2) CPOACTBO
remornobunHa (Hb) k kucnopogay;

3) COCTOsIHME LeHTpasribHON reMOANHAMMKK, KOTOPOE 3aBUCUT OT COKPaTUTENBbHOM CNOCOBHOCTU
MUoKapAa, BENMYNHbI CEPAEYHOrO Bbibpoca, 06bema LMpKyNMpyoLWen KpoBM U BENNYMHBbI KPOBAHOTO
AaBneHus B cocygax 60mbLworo n Manoro Kpyros; 4) COCTOsiHME KpoBOObpaLleHns B
MUKPOLIMPKYNATOPHOM pycrie.

HachbiweHne remornobuHa KMCNOPOAOM 3aBUCUT OT €ro Hanps>keHUs B anbBeonax n Kposu. ['padumyeckn
3Ty 3aBMCMMOCTb OTpaXaeT KpvBas aguccoumaumm okcmremornobuHa (puc. 1.3). KpuBas nokasbiBaeT, 4To
NPOLEHT OKCcUreHaumm remornobrHa coxpaHseTcsl Ha 4OBOSIbHO BbICOKOM YPOBHE NPW CyLLEeCTBEHHOM
CHWXEHMM napumnanbHOro gaBneHns kucnopoga. Tak, npu HanpshkeHuu kucriopoga, pasHom 95-100 mm
pT.CT., OKCUreHauunsa remornobuHa cootseTcTByeT 96-98%, npu HanpsxkeHun 60 MM pT.CT. - paBHSETCA
90%, a npu CHWXEHUN HanpshXeHnsa kucrnopoaa Ao 40 MM pT.CT., YTO UMEET MECTO B BEHO3HOM KOHLIE
Kanunnspa, okcureHaumst remornobuHa pasHa 73%.
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Puc. 1.3. KpuBasi guccoumaumm okcuremornobuHa: p.O- - napumnanbHoe gasneHne Kucrnopoaa B
apTepuanbHoun kpoBu; Sa0: - HacbIWeHne remornobuHa apTepuanbHon KpoBu knucnopogom; Cao: -
cofepxaHue Kucrnopoga B aptepuanbHon Kposu [8]
Kpome napumanbHOro gaBneHust KWCNopoaa, Ha NpoLecc OKcure-Haumm remornobuHa okasbiBaroT
BNUSIHWE TemnepaTtypa Tena, KoHueHTpaumsa H+-noHoB, HanpsbkeHne B kposu CO., cogepxaHue B
aputpouutax 2,3-gudocdornuuepata (2,3-4PIN) n ATO n HekoTopble apyrne gaktopbl (puc. 1.4). lNoa
AENCTBMEM NEPEYNCIIEHHbIX (PaKTOPOB M3MEHSETCA CTENEHb CPOACTBA reMornobumHa K Kucropogy, 4to
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Puc. 1.4. BnuaHue pasnnyHbiX hakTopoB Ha KPUBYH Auccoumaumm okeuremornobuHa: a - Temnepartypsbl; 6

- pH; B - p.CO: [8]
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OKa3blBaeT BIMSHNE HA CKOPOCTb B3aMMOAENCTBUS MeXOy HUMMU, NPOYHOCTb CBA3W U BbICTPOTY
anccoumaumm okcuremornobuHa (HbO:) B kanunnspax TKaHewn, a 3T0 O4eHb BaXKHO, TaK Kak B KNEeTKM
TKaHEN NPOHMKAET TOSIbKO OM3NYECKM PACTBOPEHHBIN B Nfiasame KpoBu kucnopod. B 3aBucumocTtn ot
N3MEHEHUSI CTENEHN CPOACTBA reMornobuHa K KUCropoay NponcxoaaT CABUMM KPUBOW Anccoumnaumm
okcuremornobuHa. Ecnm B Hopme npespatlueHne 50% remornoduHa B HbO: nponcxogut npu p.O-,
paBHOM 26,6 MM PT.CT., TO MPU CHUXEHUM CPOACTBA MEXAY reMornobruHOM 1 KMCnopoaom 3To MeeT
mecTo npu 30-32 MM pT.CT., U KpUBaga B pesynbTaTte cMellaeTcsa snpaso. CABUI KpMBOKW aAnccoumnaumnm
HbO. BnpaBo nponcxoanT npn MetTabonnyeckom 1 ra3oBoM (rmnepkanHus) aungose, Npu NoBbILLEHWUN
TemnepaTtypbl Tena (NMxopagke, neperpeBaHnn, NMxXopagonogobHbIX COCTOSHUAX), NPU YBENTUYEHMM
cogepxanus ATO n 2,3-[PI B apuTpoumnTax; HakonmneHne nocregHero MMeeT MeCTo NPy MNOKCEMUN,
pasnnyHbIX BUAax aHemui (0cob6eHHO Npun ceprnoBUOHOKNETOYHON). Mpn BCeX ykasdaHHbIX COCTOSHUSIX
yBenmunBaeTcs ObicTpoTa oTLenneHus kucnopoga ot HbO: B kannnnapax TkaHen n 3ameansiercs
CKOPOCTb OKCMreHauumn remorniobuHa B kanunnsipax Nerkmx, YTo Be4eT K CHKEHMIO CoaepKaHus
Kncnopoaa B aptepmarnbHON KpoBU.

Cpasur kpusown guccoumaumm HbO. Bneso nponcxoguT npu yBeENUYEHNN CpoacTBa reMornobuHa kK
Kucnopogy v HabnogaeTtcs npu MeTabonmyeckom 1 ra3oBom (rMnoKanHus) ankanosax, npu ooLen
rTMNOTEPMMM N B yHaCTKax MECTHOIO OXNaXA4eHUsl TKaHeW, Npu MOHMXXEHUN COAEPXXaHNA B apuTpoLmTax
2,3-0PI (Hanpumep, Npu caxapHOM anabeTe), Npu OTpPaBNEHUM OKUCLIO yrrepoaa n npu MeT-
remornobuHemMumn, NpyM HanMYUKn B apuTpoLmMTax 6onbLINX KONNMYEeCTB dheTanbHOro reMmornobuHa, 4Yto
MMeeT MeCTO Yy HeJOHOLEeHHbIX AeTen. [pu casure BneBo (BCreacTBMe NOBbILLEHUS CPOACTBA
remorrnobuHa K KUCrnopoay) YCKOPSIETCA NPOLLECC OKCUreHaumm remorniobmHa B nerknx u BMecTe ¢ TeM
3amegnsieTca npouecc aesokcureHa-umm HbO: B kanunnsapax TKaHen, 4To yxyAwaeT CHabXeHne KneTok
KMCNOPOAOM, B TOM YMCIE KIETOK LEHTPanbHOW HEPBHOW CUCTEMbI. OTO MOXET BbI3BaTb OLLYLLEHNE
TSDKECTU B rofloBe, rofioBHY0 60nb 1 TpemMop.

pCO. B apTepuranbHOM KPOBU TaKoe e, Kak B anbBeonax, u cootsetcTtByeT 4,7-6,0 klMa (35-45 mm pT.cT.,
B cpeaHeM - 40 Mm pT.CT.).

B BeHo3HOM kpoBu pCO- paBHo 6,3 klMa (47 mm pT.cT.). Konuyectso TpaHcnopTupyemoro CO: B
apTepuanbHoun kpoBu paBHsaeTcsa 50 06.%, a B BeHO3HOM - 55 06.%. NMpumepHo 10% obbema

CO: chmanyeckn pacTBOpPEHO B Nna3mMe KPOBU, U UMEHHO 3Ta YacTb YIMEKUCIOThl onpeaensaeT
HanpshkeHue rasa B nnasme. Ewe 10-11% obvema CO. TpaHcnopTupyeTcs B BUAE kapbremornobuHa,
Npwv 3TOM BOCCTAHOBIIEHHbIV reMornobunH 6onee akTMBHO, YEM OKCUFEMOrNOOMH, CBA3bIBAET
yrnekuncnoty. OctanbHon o6bem CO. nepeHocUTCA B cocTaBe Mosnekyn bukapboHaTa HaTpus n kanus,
KoTopble 0bpasyroTca npu ydactum oepMeHTa kapboaHrngpasbsl aputTpounToB. B kanunnsipax nerkux no
npuynHe NpeBpalleHnst remornobmHa B okcuremornobmH cesasb CO; ¢ reMornobMHOM CTaHOBUTCS MeHee
NPOYHOM N NPOUCXOANT ero npeBpaLleHne B hmsnyeckn pactsopumyo popmy. Bmecte ¢ Tem
OKCUreMornobuH, SBASASICb CUNbHOW KUCITOTON, OTHUMAaET Kanum ot bukapboHaTtos. ObpasoBaBLuasica npu
aTomM yronbHasa kucrnota (H2COs) pacienngetca nog gencranem kapboaHrugpassl Ha H.O 1 CO:, n
nocrnegHun o yHaNPYET B anbBeorsibl.

TpaHcnopt CO. HapywaeTca: 1) npyu 3amennieHnn KpOBOTOKA; 2) NPU aHEMUSAX, KOrda YMeHbLIaeTCs ero
CBsA3blBaHWE C reMorriobuHoOM 1 BKMoYeHne B bukapboHaTbl U3-3a HegocTaTka kapboaHrngpa-3bol
(koTopasi coaepXnTcsa TOMNbKO B 3pUTPOLIUTAX).

Ha napuwansHoe gasneHve CO. B KPOBU CyLLEeCTBEHHOE BNNSIHNE OKa3blBaeT MOHWKEHWE UMK
NOBbILLIEHVE BEHTUMALMM anbBeon. Yxe He3HauuTenbHoe n3aMeHeHne napumnansHoro gasneHuns CO: B
KPOBWM BNUSIET HA MO3roBoe KpoBooOpaLlleHue. Mpu runepkanHnm (BCNeACTBUE MTMNOBEHTUNSALMMN) COCYabI
MO3ra pacLUMpSItOTCS, NOBbLILLAETCS BHYTPUYEpPENHOE AaBMNeEHNE, YTO COMPOBOXAAETCHA rOfIOBHON 60ONMbIO U
rONIOBOKPY>XEHUEM.
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FnaBa 2. Bocnpowssep,eHMe AblxaTeﬂbHOﬁ HeAOCTaTOUYHOCTU B

3KCNepuMeHTe

MonenupoBaHue 3aboneBaHuii AblXaTernbHOW CUCTEMbI Y XKUBOTHbIX - METOAUYECKUIA NPUEM,
MO3BOMAOLLNIA NyTEM BOCMNPOU3BEAEHMS B SKCMNEPUMEHTE OTAENbHbIX NAaTOreHETUYECKMX 3BEHLEB
naTonorn4eckoro npouecca B 6pOHX0ONEro4yHom cUCTeMe pellaTb BONPOChI 3TUONMOMn, naToreHesa,
AVArHOCTUKK, NeYeHUs U NpodunakTUk 3a6oneBaHnn Nerkux Npy ycrnosmm cobrniogeHns NpuHLMIoB
rYMaHHOCTM U LenecoobpasHocTu. MpenmyLiectBamMmmn aKCneprMMeHTanbHOro MoaenMpoBaHns kak MeToaa
nccneaoBaHUs ABNSAKTCS BO3MOXXHOCTU:

1) BbIOMpaTb areHT, MHULMMPYIOLLUIA NaTONOrMYeCcKuii NpoLLecc;

2) npocneanTb BCe aTanbl pa3BUTUSA NATONOMMYECKOro npoLecca - OT MOMEHTa ero MHUUMaLmmn noa
BMMSIHMEM NATOreHHOro CTUMyIa 0 KOHEYHON CTaamm (XpoHM3aLUmmM npoLecca, pasBuTUS OCIOXHEHUI
UV BbI3OOPOBIEHNs). B KNnHKKe YernoBeka Bpay He MMeEeT TaKol BO3MOXHOCTU, NMOCKOMbKY NaLUMeHTbI
00ObI4YHO MoNagatoT B MOJe 3pEHUS Bpaden-nyrbMOHOMOrOB CNyCTs oAbl NOCHe BO3AENCTBUS NPUYNHHOIO
dhakTopa 1 BO3HMKHOBEHUSI NEPBbIX NPU3HAKOB 3ab0reBaHUs;

3) ocyLLecTBNATb MHOroaKTOPHbIA CTPYKTYPHO-(YHKLMOHANbHbIA KOHTPOSb Pa3BUTUS MATONOrMYEeCKoro
npovecca;

4) chapMakonorm4yeckn BO34encTBoBaTb Ha pasfninyHble 3BeHbs NaToreHesa.

HecmoTps Ha onpeaeneHHble orpaHNYeHns Npy BOCNPON3BEAEHMM CNOXHBIX KITMHUYECKUX COCTOSIHWNA,
o6ycnoBneHHble BUAOBLIMU PA3NNYNAMN (PU3MONOrMYECKNX MPOLIECCOB Y XXUBOTHBIX U YernoBeka, a Takke
BaXXHOM POIibio coumarnbHbiX (0akTopoB B pas3BuMTUKM BonesHen YenoBeka, SKCnepuMeHTarnbHble Moaenu
MO3BOSIAIOT NPOMNTL CBET Ha NaTOreHeTUYeCcKne MexaHn3mbl 1 NaToguanonorno 3abonesaHuns,
onpeaennTb BO3MOXHble TepaneBTUYECKNE MULLEHN ANS pa3paboTkm U TeCTMPOBaHWUS HOBbIX METOAOB
nedvenus [1, 2]. B 3aBMCMMOCTM OT LENK 1 3afay UccrnegoBaHus cosgaroTcs nabopaTopHblie MOAENM,
BOCNPOM3BOASALLMNE CTPYKTYPHO-DYHKLMOHArNbHbIE M3MEHEHUS, XapaKTepHble Ans hopMMpoBaHUS
OOCTPYKTUBHOIO U PECTPUKTUB-HOro Tuna [H nyTem HapyLleHus yCroBumn nero4Horo rasoobmeHa c
nocneayowmnmM passuTneM apTepuarnbHON MNOKCEMUN.

Mpobnema XOH mMHorve roabl ABNSETCH OAHMM U3 OCHOBHbIX HanpaBfieHUN Hay4HbIX UCCref0BaHU
HUW nynbmoHonorum MNCI6rMy um. akag. W.IN. MNMaenosa. [nsa peleHns KOHKPETHbIX
nccregoBaTernbCKMX 3afad co3gaBanucb Mogenu, UMUMTUPYHOLLME NaTonornyeckne CoCTossHUA, npu
KOTOPbIX MO TEM UMW UHBIM NPUYMHAM HAPYLLAKTCS NEeroYHbl ra3oobMeH 1 ra3oBblil COCTaB KPOBW,
passuBaeTcsa [OH.

[ns BocnpousBeaeHnst HapacTatoLwen BpoHxmnanbHON o6CTpyKuumM y cobak B NpocBeT BPOHXOB C
MOMOLLIbI0 BPOHXOCKONA NOA PEHTIEeHONOrMYEeCKMM KOHTPONeM BBOAMICA 0O6CTPYKTOP, NpeacTaBnstoLLnia
cobo NoponoHoBY NomOy, Yepes KOTOPYH BbINM NPOBeAEHbI PEHTIEHOKOHTPACTHbIE TPyOKn [3].
Mopenb no3sonsna perynupoBaTb 06CTPYKLMIO OPOHXOB MO YPOBHIO (rMaBHble, A0NEBbIE, CErMEHTaPHbIE
BpoHXK), pacnpOCTPaHEHHOCTU (pasfnmMyHoOe YMCIO CErMEHTOB, AOMEN, Lierioe ferkoe), CTENEHN CyXXeHUs
(NyTem n3aMeHeHnsa KonuyecTsa U BHyTpPeHHero gnameTpa Tpy6bok). [IBycTopoHHee cyxxeHue Ha 67%
npoceeTa guadparmarnbHbiX OPOHXOB BENO K rMMNO-BEHTUNALUKN OONEN, HApYLLEHUIO NpoLecca
razoobmMeHa, fokarbHOW anbBeOSIAPHOM TMMOKCUN U CHUDKEHUIO HANPSPKEHUS KMCNopoda B apTepuanbHOM
KpoBu (p.O2) Ao 69 MM pT.CT. XKUBOTHbIE CTAHOBUMNCH BAMbIMU, N3Beranu Kakmx-nmbo OBMXKEHUN,
oTKasblBanucb oT eabl. Camasa Hebonbliasa duandeckasi akTMBHOCTb NPOBOLMPOBana NpucTyn Kawnsg u
TSKENY OAbILIKY C y4acTUEM BCEN BCNOMOraTenbHOW MyCcKynaTypbl.

Tsaxenaa [IH passuBanack npn MogenMpoBaHUM 3KCNMPATOPHOrO Komnnanca Tpaxeu v rnaBHbIX BpoHXoB
[4]. Mogenb BocnponsBoamMnia KrnanaHHbl BapuaHT 6poHxmanbHon ob6CTpyKuumn nytem ocnabneHus
yMpyro-anacTnyecknx CBOMCTB BHYTPUIPYAHOro OoTAena Tpaxeu v rnasHbix 6poHxoB. [locne
XMPYpruyeckoro yaganeHus xpsileBoro kapkaca (14-15 konew) Tpaxes cnaganacbk Ha BblAOXe, Y4TO
CONPOBOXAanochb XapakTepHbIM 3BYKOBbIM (DEHOMEHOM CXIOMbIBaHWUS CTEHOK Tpaxen. CoxpaHeHue
3KCMMpaTopHOro Konnarnca v npossneHui [H y )XMBOTHbIX BbINO NPOCNEXeHO Ha NPOTAXEHUU
HECKOINbKUX IeT.

10



NcTtouHuK KingMed.info

B nccneposanum I.E. Ypasoson n H.I. KpacasuHown [5] ncnonb3oanacek mogesnes [H, koTopyto
co3faBanu nyTem COAepXaHus KpbIC B YCITOBUSIX pa3pexXeHHOro Bo3ayxa (exxegHeBHo no 6 4 B TeyeHne
45 AHen), 4TO NPUBOAMUIIO K Pa3BUTUIO TMMOKCEMUMN U runepkanHum (p.O. cHmxanock o 5,6 klla, B
KoHTpone - 11,5 klMa; p.CO-. Bo3pacTtano o 5,9 kla, B koHTpone - 4,3 ka) n guctpodunyecknm
N3MEHEHMSIM MbILUL, Anadparmbl, CTENEHb BbIPaXXEHHOCTU KOTOPbIX COOTBETCTBOBaNa Tshkectu [H.

[H sBnseTcsa yacTelM ocnoxHeHuem npu nporpeccuposaHum XOBJ1. CyliecTByeT Heckoribko cnocobos,
C MOMOLLLIO KOTOPbIX Y SKCMEPUMEHTaITbHbLIX XMBOTHbIX BOCMPOU3BOAATCA pasfnnyHble YepThl naToreHesa
XOBJ1 1 amm3embl Kak ee OCHOBHOWM NaToNorm4eckomn ocobeHHocTu [2, 6-9]. Yaule Bcero ncnonb3yrTca
METOOUKN, CBSA3aHHbIE C BHYTpUTpaxeasibHbIM BBE4EeHNEM NPOTEOoNUTUYECKNX PEePMEHTOB (NanaunHa,
CBMHOW NaHKpeaTU4ecKon anacTtasbl, HEMTPOMUITBEHOM dnacTasbl YENOBEKA) U MHransiumen arpeCcCcuBHbIX
BELLECTB C OKCUAAHTHBLIMW CBOMCTBAMU, TaKUX Kak CUrapeTHbIN AbIM, ONOKCUA Cepbl, ANOKCUA a3oTa,
030H u ap. [10]. B HAN nynbmoHonorum mogens doepMeHTaTtnBHOM aMpu3emsl Nierkux cosgasarnach y
cobak nyTem AByKpaTHOro (pa3 B HeJer0) BHYTpUTpaxearnbHOro pacnblfieHnst pacTUTenbHOM
npoTtenHasbl nananHa (100 mr/kr maccel Tena) [11]. CnycTta mecsu Mopdonornyeckne N3MeHeHus no
TUNY NaHaunHapHON amdu3sembl BbiABNASANMCb B 80% NeroyHon TkaHu, C NpenMyLLeCTBEHHON
rnokanusauuen B HXHUX gonsax. CHMXeHMe anacTu4eckomn TAMM Nerkmx CornpoBoXaarnoch Konmancom
cerMeHTapHbIX OPOHXOB, NOBbILLEHNEM MONOXUTENBHOrO BHYTPUIPYAHOrO AaBMEHUs, KOMNpeccuemn
anbBEOSIAPHbIX KAaNUNAPOB 1 apTepuanbHON rmnokcemmen. B HacTosilee Bpems paspaboTtaHo
MHOXXECTBO Moaenen aMm@pu3eMbl y pasHbiX BUAOB XMUBOTHbIX [2]. MbilwK 1 KpbICbl cHMTaoTCa Hanbonee
noaxogsaLWmMMKn st SKCNepuMeHTanbHoro nccnegosanns amgunsemsl n XOBJ1 n3-3a 6onbLiero, 4em y
APYrux BUOOB XUBOTHbIX, CXOACTBA UX reHOMa C reHOMOM YerioBeka U MeXaHN3MOB BPOXAEHHOTO U
aganTusHoro nmmyHuTteTa [12, 13]. B nocnegHue rogbl npegnoyteHMe oTg4aeTcsa MblWMHOW Mogenu
amMdpun3embl, MHAYLUPOBAHHON COYETaHHbIM BO3AENCTBMEM CBUHOM NaHKpeaTU4eCcKon anacTtasbl (ase
HasanbHble MHCTUNNAUUKN) 1 60-OHEBHON SKCMO3ULUKN curapeTHoro abima [14].

MonbITKK co3aannsa nHayumpoBaHHou TabayvHbiM gbiMom mogenu XOBJ1 y pasHbix BUAoB nabopaTopHbIX
XWBOTHbIX NpeanpUHUManuck ¢ cepeaynHbl npowsioro Beka. lNpenmyLectTsomM 3Ton MoAeNu SBnsieTcs To,
YTO TPUITEPOM MaTONOrMYECKOro npoLecca Cry>XuUT oAMH N3 OCHOBHbLIX hakTopoB pucka pas3sntna XOBJ1
y yernoseka. Mogernb No3BonsieT BOCNPOM3BECTU BOCNANUTENbHYO peakuuio B nerkux,
pemoaenupoBaHue AblxaTernbHbIX NyTen 1 COCyaoB, ampusemy n xapaktepHole ans XOBbJ1 cuctemHble
nposiBreHus [7, 15]. lna cosgaHmsa moaenu Ncnonb3yTcsa ABa Buaa BO3AEeNCTBUS - «4epes3 HOC» UMK
«Ha BCe Teno» Npv NOMELLEHUN XXMBOTHbIX B 9KCMO3ULMOHHYIO Kamepy, 3anofHEHHYH CUrapeTHbIM
AbiIMoM. HecmoTpsa Ha 6onbLuoe pasHoobpasne ansariHa 3KCNepUMEHTOB (403bl U PEXNMbI OKYPUBaHUS,
3TasfloHHbIEe UK O0bbIYHbIE CUrapeThbl U T.4.) U NPOAOCIPKUTENBHOCTb 3KCNO3ULMM CUrapeTHOro abimMa 5-6
Mec n bonee, He ygaBanocb A0BUTLCA NPOrpeccupoBaHnsa NaToNorMyeckoro npolecca nocne
npekpaLLeHnss «kKypeHnsa» 1, bonee Toro, oTMevanacbh perpeccust CTpyKTypHbIX nameHeHun [16, 17]. Ans
nosnyyeHus bonee TAXKENON KapTMHbI NATONOrMYeCcKoro npoLecca aKenosnumm TabavyHoro abima
OOMNOSHAKTCH BHYTpUTPaxearbHbIM BBEAEHMEM NMnononMcaxapuia KIneTo4HON CTEHKM
rpamoTpuuartensHbix 6aktepun. W. Wu et al. [18] B TedeHne 90 gHeln noaBepranu KpbiC SKCNO3nLNAM
curapeTHbiM abiMoM (30 MWH B eHb), a Ha 61-11 1 74-1 AeHb C NOMOLLbIO MUKPOMHXKEKTOPA 3aKanbiBanu
B Tpaxeto 200 mkr nunononucaxapuaa. KpbiCbl ONbITHOM rpynnbl OTCTaBanu B POCTE OT UHTAKTHbIX
ocoben, uMenun TXKeny aMchyHKUNIO nerkmx, p.0O. cHmxanocb Ao 68,5+5,9 mm pT.CT.,
p-CO. Bo3pacTtano ao 48,6+1,9 mm pT.cT.
Ncnonb3oBaHue 60-AHEBHLIX NPEPLIBUCTLIX UHIraNALMA AMOKCHaa a3oTta - KOMMOHEHTa CurapeTHoro
AbIMa 1 OHOro U3 OCHOBHbIX 3arpsisHUTENen aTMocepHOro Bo3ayxa - B Ka4ecTBe Tpurrepa,
BbI3bIBAOLLEro NOBpeXaeHne Nerknx 1 sanyckaroLLero BocnanuTenbHbIN Npolecc, No3Bonmno
BOCMPOM3BECTU Y KpbIC XapakTepHble ans XOBJ1 cTpyKTypHO-(YHKUNOHANbHbIE n3meHeHns [19].
'vnepnnasna n runepcekpeumst 6okanoBUAHbIX KNETOK, NNIOCKOKNETOYHas MeTannasus anutenus
OpoHxoB, aMmcunsema 1 o4aroBbii hrMbpo3 cnyxmnmn mopdonornyecknm cybctpatom ans dopMnpoBaHns
OpoHxunanbHor 06CTpyKunn. AoeKBaTHOCTb MoAeNn noaTBepxaeHa xapakrepHoiMy ans XOB/J1
npu3Hakamu: noBbileHHON akcnpeccnen CDs-NnMMAOoUNTOB B CTEHKE BPOHXOB U NIErOYHON NapeHxnme,
MHOrOKpaTHO YBENUYEHHOW NpoAayKuMen NpoBoCcnanuTesibHoro yakropa Hekpo3a onyxonen-a un
TpaHCHOPMUPYHOLLEro POCTOBOrO hakTtopa-3, BbICOKON KOHLEHTpauuen LMpKynuMpyroLnx B KpOBK
NaToOreHHbIX UMMYHHbIX KOMMNSIEKCOB. B oTnuymne ot BO3AencTBus TabayHoro abiMa, CTPYKTYPHO-
PYHKLMOHANbHbIE U3MEHEHUS COXPAHANNCE Ha NPOTSXKEHMM NOMYrofa Nocrie OKOHYaHNSA BO3AENCTBUS
17
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Anokcuaa asoTa, YTO CBMAETENbCTBOBANIO O XPOHNYECKOM TeYEeHUN chopMnpoBaBLLEroCH
naTonornyeckoro npouecca. YannHeHme aKkcnosnumoHHoro nepunoga oo 90 gHen conpoBoXaanoch
yXyALEHNEM COCTOSIHUSA XUBOTHbIX (MOTepen annetuTa, Macchl Tena, UMaHo30M CrM3UCThIX) U
CHWXXEHNEM HacblILeHNa KpoBu knucnoponom o 80% no pesynbTataM NysfibCOK-CUMETPUMN.

[MaTonornyeckui Npouecc B AbIXaTeNbHbIX NyTAX U JIEFOYHOW NapeHxume, BeayLmm K passutuio [H,
MOXeT ObITb MHULMNPOBAH BO3AENCTBMEM HEOPraHUYECKOW NN OPraHMYeckom Mbifiv, Mogenmpys
COCTOsIHME, NoA06HOE MbIIEBOMY MMM TOKCUKO-NbINEBOMY BpoHXUTY. [oBpexaaloLwmmm areHTamm
ABIISOTCA MblfiEBbIE YaCTULbI U coepX)allmecs B NblIM TOKCUYHbIE XMMUYECKME KOMMNOHEHTLI. B HAN
NyNbMOHOMNOMMN AN BOCNPOM3BEAEHNA MOAENN NbINIEBOro GPOHXMTa NCNOMb30Bany O4HOKPATHOE U
TPexKpaTHOe BBeAeHME B Tpaxe MenkoancrnepcHom, MHOrOKOMMOHEHTHOW HEOPraHNYeCKOW Mblfn
npounssoacTeeHHoro npoucxoxaexus (10 mr/100 r maccel Tena) ¢ pasamepom Yactuy ot 1 go 10 mkm [20].
3HauMTenNbHOE KONMMYECTBO MbIfEBbLIX YacTUL, OBHapyXnBanocb B NnepubpoHxXmansHOM 1 anbBEOSNSAPHON
30Hax. B paHHuWe cpokun nocne 3anbinieHns npeobnagany 93BeHHO-AECTPYKTUBHBIE MOBPEXAEHUSA
OpOHX0B 1 BPOHXMON C NpM3HaKaMy GPOHXONHEBMOHMIN, OYarM ANCTenekTasa, 0TMe4yanocb paHHee
pasBuUTME rpaHynemMaTo3HOro npowecca ¢ oopmMmpoBaHneM rpaHynem nHopogHbelx Ten. K 30-my gHio
npovcxoguna XpoHu3aums BOCNanuTenbHOro npowecca: B 6poHxax pasBmBasncst XpOHUYECKNU
KaTaparnbHbIi BPOHXUT C anUTenu3aunen 30H AeCTPYKUMU, MEPUBPOHXUT U YMEPEHHO BblpaXKEHHbIN
nepuBackynsipHbi cknepos. OTmevanocb opMMpoBaHNE PETEHLMOHHBLIX OPOHXO3KTa3uM, paclunpeHmne
OGpoHxKnor, ocTpoe B3AyTUe anbBeor. Habnogancsa npouecc O4nLEeHNS NEroYHON TKaHW OT MblfeBbIX
YacTuL NPy y4acTUKM anbBeOSIIPHbIX U MHTEPCTULMAnbHbIX Makpodgaros, YTO CONpPOBOX4arnoch
BbIGpoCcOM 6ObLLIOro KONMYECTBA aKTUBHLIX (OOPM K1crnopoaa, onpeaensieMblX ¢ MOMOLLbI NOMUHON-
3aBUCUMOK XemunomMmumHecueHunn. OgHako vyepes 3 n 6 mec, HECMOTPSI Ha OYULLEHME NETOYHOM TKaHU OT
NbINEBbIX YacTUL, NPU3HaAKN XPOHMYECKOro BpoHxuTa ¢ npeobnagaHmemM NMMAOMAHON NHPUNBbTPALNKN U
NepecTporKMN NOBEPXHOCTHOMO ANUTENNSA NPOrpeccmpoBan: oTMeyanuch runepnnasna 6okanoBnaHbIX
KNeTok, ovaroBasi aTpodousi aNUTENUS, BCTPEYanmCb Meskme noBepXHOCTHbIE 3P03MK U y4aCTKN
nepnbpoHXManbHOro ckreposa. MaMmeHeHnsa neroYHon napeHxmuMbl MPOUCXOANNN MO TUMNy
LeHTpuaumHapHom amcusemsl. 1o npoecTBumn roga CoXpaHAMCh HeperynspHble y4acTku ¢ MeNKMMn
NbINIEBbIMU YacTMLAMWN U eAVHUYHBIMU MakpodaranbHbIMU rpaHynemMamun; opMmpoBanmncb
aTpodUyeCcKUn BPOHXUT, NEPUBPOHXMANbHBIN N NEPUBACKYIISIPHBIN CKINEPO3 N LeHTpuaumMHapHas
amdumsema. TpexkpaTHoe BBeAEeHNE NONUMETaNIMYEeCKOM Mblfiv C MECAYHBIM UHTEPBANOM MeXay
3anbIfIEHUSIMN 3HAYUTENBHO YTSXKENANO TEYEHME NAaToNorm4yeckoro npouecca. >KMBOTHbIE CTAHOBUITUCH
BANbIMUW, MaNonoaBWXHLIMU, TEPSANN B BECE, OTKa3biBanncb 0T KoOpma, Habngancsa umaHo3 Cnmn3ncTbix
HOCa, YLHbIX PaKOBMH, MeXnarnbLueBbiX cknagok. >KMBOTHble nornbanu, umesa cumntomsl [JH.
MposasneHnem Tsxenon [QH, conpoBoXaarLlwenca HapyLeHNeM BHELWHEro AbIXaHUsa U TMNoKCUeNn,
SBISETCHA pecnupaTopHbIN UCTPECC-CUHOPOM, B OCHOBE KOTOPOrO fexaT NoBpeXAeHUs NerovHbIX
CTPYKTYP, BbI3blBatoLLMe HECOCTOATENBbHOCTb TPAHCNOPTUPOBKM KMUCopoaa B nerkve. [Ans ummrayum
N3MEHEHWI PeCNUPaTOPHOro AUCTPECC-CUHAPOMA LUMPOKO UCMOSb3YeTCA aKCnepMMeHTanbHas Moaenb,
NMHOYUMPOBAHHAA pacnbifieHMeM baktepuarnbHOro nvnononncaxa-puaa B TpaxeobpoHxmansHoOM gepese
[21]. HaunHas ¢ nepBbix YacOB 1 Ha MNPOTSXKEHUN S5 He OTMEYarnocb MHTEHCUBHOE BOCNaneHune ¢
BbICOKMM YPOBHEM NPOBOCNANMUTENbHbLIX LUTOKMHOB, OTINOXEHWE KONnareHa B anbBeONSAPHbIX
neperopokax, CH/mKeHne nogatiiMBOCTU NErOYHON TKaHW N BblpaXXeHHoe 3aTpyaHeHune abixaHmnda. B HAN
NynbMOHOMNOMMN AN BOCNPON3BEAEHUA MOAENMN CypdakTaHT-Ae-POULNTHOrO CMHAPOMA AblXaTeNbHbIX
paccTponcTB y cobak ncnosnb3oBanca METOA ToTanbHOro 6poHxoanbBEeONsipHOro nasaxa [22].
YKnBOTHBIM 06ecneuunnu ynpasnsemoe AbixaHne (MCKYCCTBEHHY BEHTUNAUMIO nerkmnx). O6vem
BBOAMMOrO B rnierkne dmaunonorndeckoro pactesopa (36-37 °C) npMMepHO paBHSANCSA BENUYUHE
AblxaTenbHoro o6bema. PactBop BBOAWSCS C NOMOLLBIO LINpULUA Yepes MHTYBaun-OHHY0 TpyOKy, 13
NerkMx pacTBop yaansancs camoTEKOM, OCTaBLUAsICS XUOKOCTb OTcacbkiBanach Lwnpuuem. BeinonHanmcs
8-10 nocnepoBaTtenbHbIX Naccaxen nasaxa. ObLee KOMYECTBO pacTBopa, UCNOSb3YyeEMOro Ans
nasaxa, onpegensnock n3 pacyeta 400 mn/kr maccol Tena. Micnone3oBaHHas MoanduKauusa ToTanbHOro
OGpoHxoanbLBeonsipHOro nasaxa rapaHTuposana 90% yaaneHue cypdakrtaHTa u3 nierknx n npusoguna K
PasBUTUIO KITMHUYECKUX N PEHTTEHOSTONMYECKUX NPU3HAKOB CUHAPOMA AblXaTeflbHbIX PacCTPOMCTB [22].
lMocne 3aBepLUeHna Npouenypbl TOTanNbHOro naBa)xa XMBOTHbIX NEPeBOAUIN HA CaMOCTOATENbHOE
AblxaHve. Ha npoTsbkeHun 7 gHen HabniogeHna y XXMBOTHbIX OTMeYanach OAblllKa He TOSbKO npu
He3Ha4YnTENbHON (PU3NYECKOM aKTUBHOCTU, HO 1 B NOKOe. Ha peHTreHorpamMmmax rpygHOu KneTku
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oBHapy>xMBanuCcb o4aroBble M CMBHbIE aTenekTasbl. HanpsxeHne kmucnopoga B apTepuanbHON KpOBM B
nepBbIN AeHb NOcne TOTanbHOro faBaXka cocTaBnsano B cpeaHemM okosio 30 MM PT.CT., Ha 7- geHb - 55-
60 mm pT.cT. Mogenb cypakTaHT-4eUNTHOIrO CMHAPOMA AblXaTeNbHbIX PAaCCTPONCTB UCMNOSb30Banach
ANs oueHKM 3 eKkTUBHOCTU pa3pabaTbiBaeMbIX OTEYECTBEHHbIX NpenapaToB cyp-gakTtaHTa [22].

Tsaxenasa [IH sBnsieTca ncxoqoM MHOMMX MHTEPCTULMAnbHbIX 3aboneBaHnii Nerkux, XxapakTepuayoLmxcs
nporpeccupyroLmm NHeBModnopo3om. JlerouHbin pubpo3 moxeT ObiTb Crie4CTBMEM OCTPOro
MOBPEXAEHUS y4acTKa fNerkmx U MHULMMPOBAHHON 3TUM MOBPEXOEHNEM BOCNANUTENBHON peakunn.
Knaccnyeckum npumepom onbpo-3mpytoLLero npouecca B NIErknx Cryxmt mogernbs 611eoMuLmMHOBOro
nHeBMOnOpOo3a, LIMPOKO Ucnonb3yemas B nabopartopusax Bcero Mmpa bnarogaps BO3MOXHOCTH
BOCMPOM3BOAUTb MHOIME acnekTbl MHTEPCTULMANbHOrO Nero4Horo ubposa, XxopoLuen
BOCMNPOU3BOAMMOCTM U OTHOCUTENBHOW NPOCTOTE MHAYKUUK [23-25]. B ocHOBEe MexaHu3ma uu-
TOTOKCUYHOCTM NEXUT CNOCOBHOCTL BrieoMmumHa ObICTPO NPOHMKATL B KNETKU U CBA3bIBATb
OHOBPEMEHHO MOH >xene3a un monekyny JHK Ha aByx pa3nuyHbIX y4acTkax CBOEWN MOJEKy bl C
obpasoBaHMeM akTMBHOIo Komnnekca «Fe(2+) - brneomuumt - AHK». B npucyTctBum kncnopoaa xeneso,
BXoAslLLiee B KOMMIEKC ¢ 651eOMULMHOM, MOCTOSIHHO MEHSIET CBOKO BaNeHTHOCTb, TEM CaMbIM 3arnycKaeTcs
uenHasi peakumst obpasoBaHusi CBOOOAHbLIX paguKanoB (CynepoKCUAHbIX aHNOHOB M TMAPOKCUITbHBIX
pagnkanoB), y4acTBYIOLLMX B NOBPEXAEHUM CTPYKTYP NIErOYHOW TKaHW. NMHEBMOTOKCUYHOCTbL GrieoMuumHa
obycnoBrneHa OTCYTCTBMEM B JIEFOYHOWN TKaHU hepMeEHTa - LMTO30/IbHOM aMmMHonenTuaasbl, KoTopas
rmaponuayeT B-aMmHoanaHMHOBYHO NMOMTOBMHY MOJEKyNbl 61ieomMuLmMHa n NPUBOAMT K 06pa3oBaHuio
mMeTabonuTa, He CNOCOBHOro CBA3bIBATb MOHbBI XXenes3a.

Ansa nHaykuum mogenu nerodHoro pubposa Kpbicam Yepes NPOKON HAPYXHOW CTEHKM Tpaxeu ¢ NOMOLLbIO
LInpuLa BBOAWUNM pacTBop brneomuumH rugpoxnopuaa ns pacyeta 1 mr/100 r maccel Tena B 0,3 mn
CTepuribHOro on3nosiorM4eckoro pacteopa. lpouenypy NoBTOPSNY TPWXAbl C MHTEpPBanom B 14 aHen
[26]. Yepes mecsL nocne TpexkpaTHOro BBeAeHUst bneomMmumHa B Nero4Hom TkaHu doopMmpoBanach
KapTuHa pacnpocTpaHeHHOro Anddy3HOro MHTeEpPCTULManbHoro gubposa ¢ y4yactkamm
«MUWKPOKMCTO3HOIO NErkoroy». YBenMUYnBanochb cogepkaHme CoeanHNTENbHON TKaHu, KoTopas
n3obunosana 6ecnopsaoyYHO pPacrnonoXeHHbIMU KonareHoBbIMU BOSTOKHaMu. B MukpokucTax,
BbICTMAHHbIX YMAOLWEHHbIM U KyBudeckm anutenuem, NpucyTcTBoBanu AeCckBaMnpOBaHHbIV
ANUTENWI, NENKOLUTLI, Makpodarn, Cepo3Has >XUAKOCTb C KUCIbIMU U HEUTPanbHbIMU MyKONonuca-
xapuaamn. OBHapy>XMBanNuCcb y4acTKku CRYLLEHHOro anuMTenus ¢ obHaxxeHnem 6asanbHoO MembpaHbl.
Bokpyr menknx 6poHX0B 1 COCYA0B BbISBMANMCH 30HbI NONIMMOPEHOKNETOYHOW NHUbTPaLUN, B
nepudepudeckmx 30Hax fnerkux - y4acTkum npperynspHon amepusemol n dynnel. o 30% nyna
anbBeOornspPHbIX MakpoaroB COCTaBNANN U3MEHEHHbIE KINETKU, Harpy>XeHHble retepodarocomamm ¢
dparmeHTamn cypdaktaHTa, IMNUgHbLIMKU KannsiMn 1 KpucTtaniamm xonectepuHa, 4to
CBUAETENbLCTBOBAIIO O BblPpaXXeHHOW AeCTPYKLUKN anbBEOSIIPHOrO 3NUTENNSA U CypdakTaHTHOW BbICTUIKN
1 noATBepXxaanocb MopdoriorM4eckMMmn NccneaoBaHNAMU. 3HaYNTENbHO CHUXKAIICS NEroYHbIn
KOMMMaeHc, Bo3pacTar Xenyao4koBbl MHAOEKC 3a CHET Bblpa)KeHHOW runepTpodumm NpaBoro xenyao4ka
cepaua, 4To pacueHMBanoch Kak cneacTame NoBblLWEHNSA faBneHus B nerodHon aptepun. Ha 20- 30-n
AeHb nocre TpeTbero BBeAeHMs 6rieoMuLUmMHa Y XMBOTHBIX OTMEYanMcb CUMNTOMbI HapacTatowen [H:
LMAHO3 CNIN3NCTbIX U KOXHbIX MOKPOBOB, HaNpsXeHne MexpebepHbIX MbILLLL, TaXUMHO3, UCTOLLEHNE.
MokasaTtenb netanbHocT coctasnsan 70%. OnucaHHasa mogenb 611e0OMULMH-UHOYLMPOBAHHOIO
neroyHoro ombposa cryxmnna MeToan4eckon OCHOBOW AN1s uccneoBaHms natoreHesa pubpo-
3upytoLero npouecca B nerkmx U oUeHKn adeKTMBHOCTU NOTEHLUMarbHbIX MOOYNATOpoB hmbporeHesa,
CMocoBHbIX 3aTOPMO3NTL Npouecc PMbpPo3MPoBaHUS, TaKUX KaK perynatopHble nentuabl, CypdakTaHT-
noaobHble npenapaThbl, aHTUOKCUAAHTbI U MPOTUBOBOCMANUTENbHbIE aHTULMTOKUHBI [27].

JkcnepyMeHTanbHoe MoAennpoBaHme NaTonormyecknx NpoLEeccoB, B YaCTHOCTU UMUTUPYIOLLIMX
dhopMmpoBaHue 1 NporpeccnpoBaHme pecnmpaTopHbIX 3a60neBaHnin, OCnoXHAKLLIMXCS pa3BuTuem XOH,
ocTaeTcsl BOCTpeboBaHHbIM METOA0M UccreaoBaHus. HecMoTpst Ha U3BECTHbIE OrpaHNYeHus,
BOCMNpou3BeaeHne 06CTPYKTUBHBIX U PECTPUKTUBHBIX HapYLLUEHWUIA NEerkux B SKCNEPUMEHTE Ha KMBOTHbIX B
COYETaHNN C COBPEMEHHBLIMU KNETOYHO-MOSEKYNAPHBbIMM METOAAMW OTKPbIBAET OFPOMHbIE BO3MOXXHOCTU
ANs UccnenoBaHsi MEXaHU3MOB NaToreHesa, noncka cneundguyeckmx AMarHoCTUMYeCKMX GMomMapkepoB U
TepaneBTUYECKUX KMULLIEHEWN», YCOBEPLLUEHCTBOBAHMUS TaKTUKN NEeYeHns, pa3paboTkm HOBbIX NeYyebHo-
npodmnakTUYecknx HanpaeneHuin. B HacTosiLee Bpemsi Bce 6onee BocTpeboBaHHbIM CTAHOBUTCS METo,
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MOAENUPOBaHUA ANs UCCeaoBaHnsa TepaneBTnYeckon addeKTUBHOCTN U 6&30NacHOCTN HOBbLIX CPEACTB
n cnocoboB neyeHns 3aboneBaHn Nerkmx, a Takke Npu NPOBEAEHNN OOKMMHUYECKNX UCCIeA0BaHUM
HOBbIX hapMaKoIorM4yeckmx npenapaTos.
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MnaBa 3. KneTtouHo-mMoneKynsspHbIA MeXaHM3M agantaumum K
NnaTo/1IorM4yecKom rurnoKcumn

[Mpn MHOrMX NaTONOMMYECKUX COCTOAHUSX, B HACTHOCTU NPU XPOHMUYECKNX BOCNANUTENbHbIX
3aboneBaHnsAx nerkux, nerodHom urodpose, XOH n op., Hapywaetca 6anaHc mexay noTpebHOCTbIO
KNeToK B Kcnopoge n o6beMOM ero AoCTaBKK, YTO OCMOXHSET TeveHne 3abonesaHni 1 4acTo ABMASETCS
NOTEHUUPYIOLLMM (hakTOPOM KX NporpeccnpoBaHnd. edpuumT kmcnopona, KOHEYHOro akuenTopa
3M1IEKTPOHOB B MUTOXOHAPWAITbHON 3NEKTPOHTPAHCNOPTHOW AblXaTeNbHOW Lenu, NpuBoguT K TOMY, 4YTO
nogaensieTcs buoaHepreTudeckas PyHKLUNA MUTOXOHAPUNA, CHUXKAETCHA NPOAYKLMS MaKpO3prm4ecknx
MoneKkyn ageHosnHTpudgocgaTa (ATP) n HapywaeTca obecnevyeHme aHeprnen MHOrOYMCIEHHbIX
dusnonornyecknx npoueccos. MMKpOOKpy>xeHne B ydacTkax BocnaneHus 4acto npunobpetaet
rMNOKCUYECKNn XapakTep (Tak HasbiBaemMas BocnanutenbHas runokecus) [1-4]. B ovarax BocnaneHus
notpebneHue Knucrnopoga Bo3pacraeT M3-3a BbICOKOM MeTabonnyeckon noTpebHOCTY MUTPUPYIOLLIMX
BOCManuUTEnbHbIX KNETOK (HEMTPOGMNOB, MOHOLIMTOB), NTOKaNbHOW KIETOYHOW nNponudepaumnmn u
aKTMBaLMKN SKCrpeccnmn MHoxecTBa okcureHas [3]. NaTonornyeckasi rMNoOKCUst MOXeT CTUMYNMPOBaTh
ANCAYHKLUMIO TKaHW 1 pa3BuTne 3aboneBaHnst NOCPEeACTBOM ANCPErYNALMM MMMYHHbBIX KNeTok [5, 6].
HepaBHO cTano siCHO, YTO MMMNOKCUA He NPOCTO ABNSAETCS CNnefCTBMEM BOCNANEHUs, @ MOXET akTUBHO
BO3eNCTBOBaTb Ha BOCNanNUTErbHbIE NPOLECCHl NOCPEACTBOM perynauumn 4yBCTBUTENBHbIX K KUCIOpOoay
CUrHanbHbIX NyTeN B UMMYHHbIX KIeTKax MHOrMx nogtunos [6, 7].

OCHOBHbIM perynaTopom KreToYHOro oTBeTa Ha AeduumT kucnopoga cumtaetcsa cemencteo HIF [5, 8-
10]. Bnarogaps otkpbiTUio HIF-onocpegoBaHHOro MONEKYNAPHOro MexaHn3mMa KrneTo4yHou agantaunm K
HepgocTaTtky kucrnopoaa Tpu uccrnegosartens (Kennun Y., CemeHu I., Petknudpd IM.) Obinn yoocToeHsbl
Hob6enesckon npemun B obnactu msmnonorum n meguumHbl 3a 2019 r. dopmmpoBaHue gONroCPOYHON
aganTauum K He4OCTaTOYHOMY CHaBXEHMIO KNETOK KUCNOPOA4OM reHeTUYECKN AeTEPMUHNPOBAHO U
COMpPsKEHO € aKcnpeccuen cneumdpuyeckoro 6enkosoro caktopa HIF, KOTOpbI BbINOSHAET OYHKLMIO
akTuBaTopa TPaHCKPUMNLUMK U KIKOYEBOro perynaropa pasfnyHbIX KNEeTOYHbIX U CUCTEMHbBIX OTBETOB Ha
rmnokcuto [11].

HIF npeactaBnsieT cobon retepoanmepHbii AHK-cBA3bIBaOLWNA TPAHCKPUNLMOHHBIN dhakTop,
cocToswmun n3 nabunsHon cybbeanHunubl HIFa n ctabunesHo akcnpeccupyemon cybveamHmubl HIF-13,
TakkKe N3BECTHOM KaK SAEepPHbIA TpaHCNoKaTop apuibHbIX yrinesogopoaHbix peuentopos (ARNT). HIF
npegcrasrneH B KneTkax Bcex TunoB. Cybveannunua HIF-13/ARNT yyacTByeT B psiie npoueccoB, He
CBS3aHHbIX C MMMOKCUEN, Toraa Kak a-cydobeauHuua ABnsieTcs M-noKCUYECKn perynmupyemsim
KOoMnoHeHToM. [Mpu Hopmokcun HIFa B HebonbLom konnyecTBe OOHapy>XMBaeTcs B LMTonnasme, Ho npu
rMNOKCUU ee CoOAepXXaHne pesko Bo3pacTaeT v onpeaenseTca NCKNIYUTENbHO B SApPeE.
NpeHTudunumposaHsl Tpyn nsodopmel cydbeamHmubl HIFa (HIF-1a, HIF-2a, HIF-3a), pasnuyatowmeca no
Habopam reHoB-muLLeHen U PyHKUMSaM B kreTke [12, 13]. Ponb HegaBHo obHapyxeHHon nsogopmbl HIF-
3a B KNETOYHOM OTBETE Ha MMNOoKCuio noka He acHa [14, 15]. Perynauus akcnpeccun HIF-3a npum
FMNOKCUU ABMSAETCSH CIOXHOW, BKITIOYaAET HECKOMbKO BapuaHToB cnnancuHra PHK, kotopble moryT
YHKLMOHMPOBAaTb B KayecTBe MHrmbntopos B3aumogencteumsa HIFa n HIF-13 unu aktnBupoBathb reHbl-
MULLEHW, ONoCcpeayoLLme KakK rMnoKcusi-3aBUCMMbIe, Tak U rTUNoKCUsa-He3aBucmble yHKUmm [7].

Kucnopoga-3asucumas perynsaums cydbeanHunubl HIFa npoucxoguT Ha NOCTTPaHCKPUNLMOHHOM YPOBHE U
onocpenyetcs cemenctBoM anokcureHas (HIF-rugpokcmnasbl), KOTopoe BKNoYaeT Tpu nNpo-
nunrngpokemnasel (PhD1, -2, -3) n acnaparuH-rugpokcunasy, aktop, nHrnbupyrowmi HIF (FIH) [9, 16,
17]. B ycnoBusix HOPMOKCUW, KOr4a CHabXeHne KNeToK KMCIopoaoM npeBbilaeT NnoTpebHOCTb,
nponunrngpokcunasel rugpokeunupytoT HIF Ha ocTtaTkax nponu-Ha 1 HanpaensT ero Ha
onocpenoBaHHoe youkBuTUH-E3-nurason ¢oH Minnensa-finiaay (pVHL) youksutuHupoBaHue c
nocnegywouien npotreacomHon aerpagaument (puc. 3.1). NeH, kogupytowmin 6enok VHL, BxoguT B Yncno
BaXXHEMLUNX reHOB - cyrnpeccopos onyxoneun. [llomumo youksmtuHnposaHus, pVHL moxeTt 6nokvpoBaTtb
HIF, npuenekas k Hemy 6enku-penpeccopsbl, NPEenNATCTBYOLLME aKTUBaLMU TPAHCKPUMLIUA FEHOB-
muweHen [18]. Ewe oanH mexaHnam nogasnexus HIF obecneunBaetcs paktopoM, nHrmbupyrowmnm HIF,
KoTopbIv rugpokcunupyeT HIFa no octaTtky acnaparuHa, npenarcteys B3anmogencteuto HIFa ¢ 6enkamu
- kKoakTmBaTopamu TpaHckpunuum (CBP 1 p300), Bcneacteue Yero 3aMeTHO CHUXKAETCsl YPOBEHb
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aKTMBaLUMKN TPAHCKPUNLUNK reHOB-MUuLeHen [6, 16]. HegaBHue nccnegoBaHus nokasanu, Y4to
ctabunbHocTb HIF MoxeT Takke KOHTPONMPOBAaTLCS NYyTEM NIM30COMarbHOM Aerpagaumm He3aaBsMcnMMo OT
kncnopoga [19-21].

Hopmokcus

FIH | PHD1/2/3 '

‘ @ ‘ﬂpomacomuan
HIF1/2c nerpagauus

Manokcusa

BeikusaemocTts
Merabonuam
AHruoreHes

Puc. 3.1. Perynauuna HIF-curiansHoro nytn. PHD1, -2, -3 - nponunrugpokcunassl 1, 2, 3; pVHL - dooH
vnnens-JivHpay; FIH - gpaktop, nHrmbupyrowmin HIF, runokema-nHagyumpyemein caktop; HRE -
rmnokcunsa-otesevatowmm anemeHT; CBP n p300 - 6enku-koaktuBaTopbl TpaHckpunuuu; OH -
rmapokcunbHas rpynna [22]

Bénbliasa yacTb KNeToYHOro NoTpebneHnsa Kucnopoaa npu HOP-MOKCUN MPOUCXOAUT B MUTOXOHOPUSIX BO
Bpems reHepaumum mosiekyn AT® nocpecTBOM OKUCANTESbHOMO hoCOoOpUnNMpoBaHng, HoO UMeeTCH
HEeKOTOpbIV 3anac HeMUTOXOHAPUANbHOro KMcnopoaa, OT Hanu4ns KOToporo U 3aBUCUT Aerpagauus
cybbveanHuy HIFa [23]. Peakuuun rugpoKCunupoBaHus NpoucxoaaT npy HENOCPeACTBEHHOM yYacTum
MOIEKYNAPHOro KMcnopoaa, a Takke Tpebyetcsa npucytcTene MOHOB xenesa (Fe?t) n a-ketornyTtapaTa.
Mpn HegocTaTKke NOHOro N3 3TMX KOMMOHEHTOB peakuus rmapoKCUIMPOBaHNSA CTaHOBUTCH HEBO3MOXHOW,
B3anmopenctane HIFa c 6enkom - cynpeccopom onyxonen doH Mmnnensa-finngay (pVHL) npekpawaetcs,
4YTO NPUBOAUT K yBENUYEHUIO coaepxkaHmns Benka HIFa.

[MONHOLEHHbIN KNETOYHbIM OTBET Ha MMOKCUI0 Pa3BUBAETCS NPU CHKEHUN HAMPSPKEHUS Kucnopoaa
npyMepHO Ha 1% OT HopMbI K HWXe. [pun aTux 3Ha4YeHnsx pO2 U OTCYTCTBUN HEMUTOXOHAPUANb-HOMO
kncnopoga HIF-rmgpokcmnasbl TepsoT CBOK aKTUBHOCTb, YTO NPUBOAMUT K CTabunusauumn cybbeamHmL
HIFa n obpasoBaHuto ctabunbHbeix anmepos HIF B pesynbTtate coeanHenmns ¢ HIF-13 B sagpe. OnncaHbl
ABE OCHOBHblE TPaHCKPUMNLMOHHO akTuBHbIE n3odopmbl agumepos HIF (HIF1 n HIF2), koTopble cogepxaT
Hapsay ¢ cybveanHuuen HIF-1B nubo cybbeanHnuy HIF-1a, nubo HIF-2a n nvetoT pasnunyHble, HO BO
MHOIOM nepekpbiBaroLmecs Habopbl 3KCNpeccu-pyembix reHoB-muweHen [24]. HIF1 akcnpeccupyetca
noscemMecTHo, Torga kak HIF2 npemoHcTpupyeT 6onee TkaHecneunduyHble NaTTepHbl AKCNPECCUuu.
O6pasosaBmecs agumepsbl HIF cBasbiBatoTCcA ¢ 6enkamu - koaktnsatopamu TpaHckpunumm CBP/p300,
NHULMMPYA hopMupoBaHne PYHKLMOHANbLHO akTUBHOIO TPaHCKPUMNLUMOHHOIO Komnsiekca [6, 16]. MNMocne
cbopkn komnnekc HIF ceasbiBaeTca ¢ HRE reHoma - neHTaHykneotngHon nocnegosatensHocTbio AHK
(5?-RCGTG-37), KoTOpas NPUCYTCTBYET B 3HXaHCepax U/Mnm NnpoMoTopax reHoB-MuULLeHen. Taknum
obpasom, ctabunusaumsa HIFa asnsetca HavanbHbIM 3TanoM 3anycka kaHoHu4Yeckoro nytn HIF n
No3BOSISIET KMNeTke OCYLLEeCTBIATb TPAaHCKPUMNLMOHHYO NporpamMMy, perynupys «rmrnokKCuYeckue reHol,
yyacTBYyHOLUME B FMMNOKCUYECKOM curHanuHre [16, 25, 26]. ameHeHnsa B HyKNeoTnaHom
nocnegosaTtenbHOCTU uUnu akcnpeccun HIF-1a cBasaHbl ¢ passutnem psga sabonesaHum, 4To
obycnosnuBaeT Bo3pacTarwmnmn uHtepec k rery HiF-1a [27]. ccneposaHune nonumopdumamos reHa HIF-
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la moxeT cnocobcTBoBaThL Bonee TOYHOM ANMarHOCTMKE 3aboneBaHnin n onpeaeneHnto TepaneBTUYECKUX
MULLEHEMN.

WccnepoBaHuamm nocnegHux net ycraHosneHo, 4to HIF, nuayumpysa tpaHckpunuuio 6onee 4yem 300
reHoB, ABMNATCA LEeHTPanbHbIMU PErYNIATOPaMN MHOMMX BPOXOEHHbIX M aaanTUBHbBIX UMMYHONOrMYECKUX
OYHKLMIA, BKOYAs aHrmoreHes, nponudepaunio, MUrpaunio, pereHepawmio, Npe3eHTaumnio aHTUreHoB,
NPOAYKLUMIO LMTOKMHOB N aHTUMUKPOOHLIX NenTMAOB, haroumnTos, aytodarnio 1 anonTtos, KIeToyHoe
mMeTabonu4yeckoe nepenporpammmpoBanue [9, 22, 28, 29]. HIF1 cnocobcTByeT rnmmkonnay 1 nogasnset
okucnutenbHoe docgopunupoBanune; HIF1 n HIF2 ctumynupytoT cocyamcTbin 3HAO-TeNMarnbHbIN
dakTop pocta VEGF 1 BbbkMBaeMOCTb KNeTok [6, 30], ycunuBatoT 3KCAPECCUIO U TPAHCKPUNLMIO
aHaoTenuHa-1 n aHrmo-TeH3nH-npespawatowero gepmeHTa [31]. NpoTeoMHbIN aHann3 BbiSIBUIN
npoucxosiine nog BrMsiHUEM rMnoKCuUmn n3aMeHeHns 6enkoB B CPaBHEHUN C UBMEHEHNAMM reHoB [32].
NaeHTndpunumpoBaHHble 6ernkn okasanucb Kak U3BECTHbIMU, TaK U HEONMUCAaHHbIMU MULeHsaMn HIF, 4To
npegnonaraeT CyLwecTBOBaHME, MOMUMO KaHOHMYECKOro curHanbHoro nytn HIF, pasnuyHbix
MEXaHN3MOB, C MOMOLLbIO KOTOPbIX CTabununanpoBaHHble n3ogopmbl HIF MoryT BnMsaTb Ha akTUBHOCTb
APYrMX CUrHanbHbIX NyTEN, He3aBUCUMBbIX OT rete-pogumepa HIF. Bbino yctaHoBRNEHO, 4TO
HeKaHOHMYeCKUI curHanbHbin NyTb HIF yyacTByeT B perynsaumm curHanbHbix kackagos Notch, c-Myc n
p53 [7]. CnoxHble B3aMMoOTHOLLEHNA cywecTByoT mexay HIF-curHanuHrom n AM®-aktBMpoBaHHOM
NPOTENHKNHA30M, TaKkkKe pearnpyoLlen Ha 3HepreTuyeckme CTpecchbl, 00ycrnoBrneHHble rmnokcuen [33].
O6Hapy>xeHbl He 3aBUCSLLME OT YPOBHSA kucrnopoaa mexaHmambl nHaykumm HIF [34]. OHu BkntovatoT B
cebs1 yBenumyeHHyo TpaHcnaumio nocpeactsom panammumH (mTOR)-3aBucMMoro mexaHmama u
NOBbILLIEHHY TPAHCKPUMNLMIO, ONOCPEOOBAHHYO CUrHANbHbIM akTMBaATOPOM TpaHckpunumn 3 [13].

MEPEKPECT CUTHAJIbHBIX MYTEW HIF N NFKB

B nocnegHue HeckonbKo neT gokasaHo ydactve HIF B BocnanutensHon peakumn. BocnaneHHas
cnunsncTtas BpoHXOB NpeacTaBngeT COOON MMNOKCUYECKYHO Cpealy, AN KOTOPOW XapaKTepHO yBernmyeHne
akcnpeccun HIF-1a [35, 36]. AktBaumsa HIF-1a nogaBnsieT BpoXaeHHbIE UMMYHHbIE MEXaHU3Mb
3aWnTbl, NpUcyLLme KneTkam 6poHxoanbBeonsapHoro anutenusa [37], ycunueaeT anonTos arb-
BEOSIOLMTOB 2-r0 TUNa, NPensTCTBYSA 3aXKMBIIEHUIO ANUTENNS NOCIe NOBPEXAEHUS, U3MEHSeT Npodusb
reHHOW 9KCMNPEeCCUN arnb-BeOSTIOUNTOB 2-T0 TUMa 1 yrHeTaeT 3KCNPeccuto cypdakTaHTHbIX NpoTenHos [38].
MHorouymcneHHble uccrnegoBaHms nokasanu, 4yto HIF-1a nHgyumpyeTcst B OTBET Ha UHADEKUUIO
pasfiMyHbIX NATOreHOB U Y MUMMYHHBbIX KIeToK Heckonbkux Tunos [13, 39]. HIF cnocobeH Hanpsamyto
MHOYUMpOBAaTh PsiZ NPOBOCNANUTENbHbLIX LMTOKMHOB U XEMOKUHOB. TeCHOoe, nepekpecTHoe
B3aumogeuncTeme cyliectsyeT mexay HIF-curHanmHrom n curHanbHOM CUCTEMON S4EPHOI0
TpaHckpunumoHHoro daktopa kKB (NF-kB), 04HOro 13 oCHOBHbIX perynaTopoB BOCNaneHust 1 UMMYHHbIX
peakumm (puc. 3.2) [6, 34, 40, 41]. 3T curHanbHble NyTU NMET ObLLME CTUMYIbI, ObLLME perynsaTopbl U
reHbl-muwlenu [7, 42, 43]. MNMponunruapokcunassbl, Kotopble perynupytoT HIF, Takke obecneunsatot
YYBCTBUTEIBbHOCTb K rMnokcuu curHanbHoro nytu NF-kB nocpeacteom kmucnopon-3aBUCcMMOro ru-
APOKCUNMPOBAHUS €ro KItoYeBbIX KOMMOHEHTOB, B YaCcTHOCTU Ku-Ha3bl KB (IKK) [44-46]. [NoBblweHHas
KaHOHU4Yeckasi akTnBHocTb NF-kB, KoTopas Bbi3biBaeTCs LMTOKMHAMMN Unn 6aktepuarnbHbIMY nuraHaamm
(Hanpumep, nunononucaxapngom), cnocobersyeT TpaHekpunumm MPHK HIF-1a, ctTumynupys Tem cambim
aktmBHoCTb HIF B ycrnoBusax xpoHudyeckoro BocnaneHus [6]. iccnepgosaHus in vitro nokasanu, 4to HIF-1a
aktmsupyeT NF-kB, KOTOpbIN, B CBOKO o4Yepeab, KOHTponupyeT TpaHckpunumio HIF-1a 13 reHoma.
AktnBauma HIF-1a moxeT nponcxoanTb 0OQHOBPEMEHHO € MHrMbmposaHuem NF-kB [6, 43].
M'nokcudeckas aktnBauma NF-kB onocpenosaHa kuHason [kB n TGFB-aktusBupoBaHHom knuHasonm (TAK1).
KnHasHbIn komnneke hocopunumpyet nHrnbutop IKB, 4To NnpnBoanT K ero gerpagaumm un
BbicBOOOXAeHMIo/TpaHcnokauun aumepos NF-kB B sapo. HIF-uHrmbupytowime caktopbl cnocobHbI
CHUXaTb akTMBHOCTb BocnanutensHou IKK 1 nogasnate Bocnanerue [1]. Wctowenune HIF-1a B kneTkax
MIIeKoNUTaLWmMX NPUBOANT K YBEINUYEHNIO TPaHCKPUNUMOHHOM akTneHocTu NF-kB npu yyactum
komnnekca IKK-TAK1 n ynknmH-3aBucMMon NpoTenHknHasol 6 [43].

Takum obpasom, HIF-1a npegoTtBpalLaeT YpeamepHyto aktnsaumio NF-kB-npoBocnanntenbHbIX peakumm,
CnocobHbIX OKa3aTb NoBpeXxaarLee AeNCTBUE Ha TKaHWU. Takke nokasaHo, 4To NF-kB siBnsetca npsambim
mMoaynsTopom akcnpeccun HIF-1a npu BocnaneHun n rmnokcum [47].
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Mponudchepaums T-kneTok CocTofiHne Makpogaros
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Puc. 3.2. Cxema nepekpecTHOro B3aMMmoaencTBUs: CUrHanNbHbIX CUCTEM SIAEPHOIO TPAHCKPUMLUMOHHOMO
dakTtopa kB (NF-kB) n runokcua-nHayumpyemoro caktopa HIF) B uMMyHHOM oTBeTe [34]

M'Mnokcunyeckas cpefa, xapakrepHasi 4fs odara BocnaneHusi u3-3a yCuneHHoro notpebneHnsa kuecnopoaa
WMMYHHbLIMW KNeTKamu, Bbli3biBaeT NOBbILWEHHY cTabunuaaumio 6enka HIF-1a 3a cyeT cHMuxeHus
aKTUBHOCTM nponunringpokcmnasel. B nerkux Hentpodunbl (MX BbXKMBAEMOCTb YBENMYMBAETCA NpU
rMNOKCKUK) CnocoBCTBYHOT M’MMOKCUM, MOCKONbKY 3TUM KneTkam TpebyeTcsi BbICOKUI YPOBEHb Kncnopoaa
AN NOAAEPKKN OKCUMAATMBHOIO B3pbiBa, BAXXHOrO KOMMOHEHTA 3HAOrEHHOW aHTUMUKPOOHONM 3aLUThbI.
Mocne aktuBaumn HIF akcnpeccusi reHoB BPOXAEHHOIO MMMYHHOIO OTBETa, COAepXallnx B CBOMX
NMPOMOTOpPax YyBCTBUTESbHbIE K TMMOKCUN SMIEMEHTLI, YBENUYMBAETCS, JOCTUras MakCuMarnbHOW
MHOYKUMn nocpeacteom aktusauum NF-kB Bcneactene npsamMoro KoHTakTa ¢ natoreHomMm. 31o
AOMNOSNHUTENBHO yeunmeaeT TpaHckpunumio HIF-1a n ycnnuBaeT 3almMTHYO peakuuio opraHmama.
dakTnyeckn aktmBHocTb HIF cnocobceTByeT 3anycky MUMMYHHOIO OTBETa - BbICBODOXAEHMIO NPO-
BOCNanuTenbHbIX LUTOKMHOB M aHTUMUKPOOHLIX NENTUAOB, CTUMYNALUK daroumMTosa, yBeENUYEHMo
NPOAOIMKNTENBHOCTM XN3HN DarouMToB NyTEM MHIIMOMPOBaHMS anonTo3a 1 akTuBauum NPoOAyKLUK
oKcuaa asoTa, KOTopblv, B CBOK ovepeab, npenaTcTeyeT aerpagaumn HIF [34].

Mpumepom nepekpecta curHanbHbix nyten HIF n NF-kB moxeT cnyxutb nx B3anmopenctane npyu XOBJ1,
AN KOTOPOW XapakTepHOo nepcuctupytowee socnaneHuve [48]. Ha mogenu XOBJ1, cosgaHHON y KpbIC,
BGnoknpoBaHue TpaHCcKpUnunoHHon aktneHocTn NF-kB nytem nurnbuposanmns IKK ¢ nomoLysto
uenekokcmnba (CenekTMBHOro MHMIMBUTOpPa LIMKNOOKCUreHasbl 2) CONpOBOXAaN0Ch CHUXEHUEM 3KCNpeccum
NF-kB-perynupyembix reHoB, K 4Mcry Kotopbix otHocutca HIF-1a, o 4yem cBuageTenscTeoBano
yMeHbLUeHne cogepxaHus 6enka HIF-1a B 6poHx0anbBeonapHOM naBaxKHOW XnakocTtn [49]. Bo3MOXHbIN
MexaHn3m TopMoxeHus HIF-curHanbHoOro nytn npegcraeneH Ha puc. 3.3.
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BocnanutenbHble CTUMYIbI

l Llenekokcu6
PeuenTtop
y
LiuTonnasma NF-KB'lKia IkB-kuHasa
IkBa-p
= COX-2

Anpo | NF-xkB | HIF-a PgE2

/

Y

BocnaneHnue
PemogenupoeaHue

Puc. 3.3. BoaMmoxHbIn MmexaHnam nogasnenus HIF-curnanudra [49]: HIF - rmnokeunsa-mHayumpyembin
dakTop (MOSICHEHNS - B TEKCTE)

B untonnasme NF-kB HaxoguTcs B HEaKTUBHOM COCTOSIHUM B KOMMIIEKCE C MHIIMOUTOPHLIM 6enkom IkBa.
Moa BNusiHMeM BoCNanNuUTESIbHOMO CTUMYyMa NpoucxoanT docdopunmposaHne IkBa cneum-

duyeckon IKK ¢ nocnegytowen gerpagaumen MHMOBUTOpHOro 6enka youkBUTUH-NPOTEACOMHOMN
cuctemon. CeoboaHbi NF-kB noctynaeT B 94po 1 akTUBUPYET TPaHCKPUMNLUIO KOHTPONMPYEMbIX FEHOB, B
AaHHoM criyyae - HIF-la n COX-2. MiHrmbuposaHue IkB-knHasbl (-), onocpegoBaHHOe Lenekokcnbom,
GrnokupyeT TpaHCKPUNLUMOHHYIO akTBHOCTbL NF-KB 1 nocrnegyoLLyo 3KCnpeccuto reHoB U NPoayKUuio
6enkoB HIF-la n COX-2.

CneacrtenemM MHIMOGMPOBaHNUS aKTUBHOCTU MTMNOKCUNHOMO CUrHa-nmHra 6bino CHUXKEHWE coaepXaHns
NpPoBOCHANMUTENbHOIO UMTOKMHA NHTEPNENnKnHa-17 B 6GpoHxoanbBeONAPHOM NaBaXXHOWN XXNOKOCTH,
HENTPOPUITbHO-NUMEPOLIMTAPHOrO BOCNANeHNs U BOCCTAHOBIIEHNE CTPYKTYpPbl BPOHX0anbBEONAPHOro
anuTenusa n ero PyHKUMOHanbHoM akTuBHocTn [49]. PedynbTaThbl uccrnenoBaHnsa noaTsepannmv
cylwiectBoBaHune dyHkumMoHaneHou ceasn HIF-la- n NF-kB-curHanbHbIX kackago B, obecnednsaroLmx
WHTEerpaLmio BocnanuTenbHbIX U TMMNOKCUYECKUX PEryNSTOPHbIX MEXaHM3MOB B NaTtoreHese 3abonesaHuni
AblXaTenbHbIX NyTEN, YTO MOXET CTaTb OCHOBOW A5 HOBOrO NOAX0AA K NaTOreHeTUYECKOMY feYEeHIo
XOB/J1. KpaiiHe cnoxHoe nepekpecTHoe B3auMOAENCTBME ABYX BaXKHENLLMUX CUTHANbHbLIX CUCTEM
npeacTaBnseT 3Ha4YuUTemNbHble TPYAHOCTU AN U3y4EeHUs1, HO OYEHb BaXKHO A58 onpeaeneHns
MEeXaHWU3MOB 3TOro B3aMmodencTeust Npu 3aboneBaHusAX, Koraa runokcuyeckoe BocnaneHne aBnseTcs
npeobnagarLwmm pakTopom, a Takke Ana pa3paboTKn HOBLIX TepaneBTUYECKUX CTpaTernn.

HIF - OCHOBHOW PEFYJIATOP METABO/IMYECKOW ®YHKLIIN UMMYHHbIX KJIETOK

OcHoOBHOM MexaHn3M, ¢ noMoLLbio koToporo HIF perynupyeT ag-hekTopHYI0 OYHKLNI0 MMMYHHbIX
KNeTok, a criegoBaTenbHO, BNUSET Ha pa3BUTUE BOCNANEHUs, 3aKio4aeTCa B KOHTPOE KNeTo4YHOro
MeTabonuama, KOTopbIn ABASETCSH 00BHEKTOM akTUBHbIX nccregoBanun [22, 50-52]. locTynHOCTb
Kucropoaa, kotopas perynvpyeTt aktmBHocTb HIF, oka3biBaeT cylecTtBeHHOe BNNAHNE Ha PyHKLUMIO
MMMYHHbIX KrneTok. Murpmpysa B o4arv BocnaneHus n3 cCocyamcToro pycra, UMMYHHbIE KNeTKn
0Ka3sblBalOTCHA B MMNOKCUYECKOM MUKPOOKPY>KEHUUN U AOMKHbI COOTBETCTBYHOLLMM 06pa3om
agjanTtupoBaTbcs. Elle Ha HavanbHoM aTtane uccregosaHmi G.L. Semenza et al. [53] nokasanu, yto HIF
yBenu4nBaeT CKOPOCTb IMUKONM3a 3a CHET TPAHCKPUMNLUOHHOIO YCUITEHUS 3KCNPECCUN MMUKONUTUYECKOro
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reHa. Tonbko HIF-1a perynupyeT MHAYKUNIO FIIMKONUTUYECKNX (DEPMEHTOB, HEODX0AUMbIX ONs
nponugepaunmn 1 BbKMBaAHUS KIETOK NpU runokcndeckom ctpecce [54]. MNoBblleHHas CKOPOCTb
rMUKONn3a, B CBOK ovepeb, CBsid3aHa C akTMBaLMen MMMYHHbIX KNeTOK psaa TUMOB, Hanpumep
Makpodaros, AeHAPUTHBIX KNETOK, T- 1 B-kneTtok [51]. PYHKLMA UMMYHHbIX KIETOK MOXET U3MEHATbCS
nocpeactsom Bosgencteus HIF Ha gpyrne metabonuyeckue nyTu, BKNOYAs LMKIT TPUKapOOHOBbIX
KMCINOT, CUHTE3 U OKUCTIEHMNE XXUPHbIX KACIOT, NEHTO30hocdaTHbIN NyTb, METABONN3M aMUHOKUCNOT [52].
BmecTe ¢ TeM NpoayKTbl BOCNAaneHusi, KOTopble BKYaloT LUUTOKUHbI, Xe-MOKMHbI, aKTUBHbIE (DOPMbI
Kucnopopaa, okeug asota v Ap., BNUsAT Ha akTuBHocTb HIF curHansHoro nytu. CnegoBaTtenbHO, TECHbIV
N CNOXHbIN YPOBEHb CBA3M MeTabonmyeckoro n MUMMyHHOro nyTen onpegenseTt MyHKLMIO UMMYHHbIX
knetok, n HIF aBnsietca HeoTbemremon 4acTbio 3Toro npouecca [55].

M'Mnokena aBnsaeTcsa obLen YepTon MMKpocpeabl PU3NONOrMYECKUX N NaTONOrMYeCcKnx
UMMyHonornyeckux Huw [6]. MNpu dpusmonormnyeckon runokcmm HIF cnocobcTByeT romeoctasy
BPOXAEHHbIX M afanTUBHbIX UIMMYHHbIX KNEeTOK, Torga Kak Npu natonormyeckon runokcumn nepegaya
curHanoB HIF moxeT Bbi3biBaTb NoOBpexAeHne TKaHen n OUCHYHKUUIO UIMMYHHbIX kneTok [6]. HIF
oKasblBaeT crneungmryeckoe BrMsHUE Ha 9KCNPECCUI0 NTeHOB MMMYHHbIX KNETOK pasfnyHbIX TUNOB U
npucyLLyto UM adpdekTopHyto dyHkumto [4, 5]. B HenTpodunax HIF urpaet knto4yeByto porb B perynauum
NPOOOIMKNTENBHOCTU XXN3HN, NPOAYKLUMM aHTUMUKPOOHbLIX NenTuaoB 1 anontose [56, 57]. AktnBaums HIF
CUrHaNbHOro NyTN B HENTPOMUIIAxX MbILN N YenoBeKa YBENNYNBAET UX BbXKMBAEMOCTb, 9KCNPECCUIO [B2-
WHTErprHa, NpoayKunio aHTUMUKPOOHBIX NENTUAOB M SKCMPECCUIO KIMOYEBbIX MMMKONMUTUYECKNX
depmeHnTOoB [51, 56, 57]. OTtcyTcTBue HIF-1a B HemTpodmnax nHrnbmnpyet reHepauuio ATO, yto
NPUBOAMT K YXYALLIEHUIO BOCNANUTENbHOro OTBETa M3-3a YMEHbLUEHNS arperauumn n NnoaBMXHOCTU
HENTPOUIIOB, CHUXKAET X CNOCOBHOCTb NPOHMKATb B TKaHM 1 ybuBaTb BakTepun.

Makpodparu gBnsoTca KnoyYeBbIMn 3ddPeKkTopaMmm BpOX4eHHOro UMMYHHOro oteeTta. Makpodaru
deHoTuna M1 urpatoT BaxkHyt0 posSib B NEPBOM NIMHUK 3aLUTbl OT BakTepuarnbHbIX MHEKLUI 1
npoayumpytot 6onbLuoe konnyectso okcnaa asota (NO) nog gencrenem nHAy-UnMGenbHOM CUHTA3bI
okcuaa asota (iNOS). [Ins nonydeHna aHeprum makpodarn M1 ncnoneaytot HIF-1a-KoHTponupyembin
rnvkonus [58]. Makpodarn doeHoTmna M2 npuHMMaloT yyacTne B 3aXXMBNEHUN paH, BOCCTAHOBNEHUN
TkaHen n pereHepaumn. OHu aktusupytotcs IL-4 n IL-13 n obnagaoT NpoTMBOBOCMHANUTENbHBIMUY U MPO-
aHrMoreHHbIMU PyHKUnAaMU. HIF-curHanuHry npuHagnexnT BakHasa posfb B perynaumMm nongapusagum
mMakpodparos (M1 n M2) [57, 59]. Oeneuna reHa HIF-1a HapywaeT BblpaboTky AT®, 4TO oTpuuaTenbHO
BNUSAET Ha BbIXXMBAEMOCTb, UHBA3UI, NOABWMXHOCTb, arperaumio n 6akrepuumnaHyro akTMBHOCTb
Makpodaros [57]. lNokasaHo, yTo HIF-1a ycunueaet murpaumio MmakpogaroB B o4ar 3apaXXeHus,
yBenuumnBas akcrnpeccuto perientopa xeMokmHa CXCR4 1 ymeHbLUas aKCnpeccuto peLientopa XeMOoK1Ha
CCRS5 [22]. MyweHbto HIF-1a aBndeTcs IL-8. YBenuyeHne cekpeLmm aToro LMTOKMHA anbBeOoNspHbIMM
Makpodgaramu paccmaTpuBaeTcs Kak hakTop pucka BbICTPOro passmTus OCTPOro pecnupaTopHOro
auctpecc-cnHgpoma [60].

[deHapuTHbIe KNeTKM crnyxaTt CBA3YIOLLMM 3BEHOM MeXay BPOXAEHHbIM U afanTUBHbIM UMMYHUTETOM, U
posib HIF-n3ogopm B HMUX xopowlo ndyyeHa [61]. AkTuBaums curHanbHoro nytn HIF BNnaeT Ha HeCKOSbKO
YHKLMIA OeHOPUTHBIX KINEeTOK, BKIYasa BbhknsaHue, anddepeHumpoBKy, co3peBaHne, Murpaumo n
npegcraeneHne aHTureHa [62, 63]. HIF aBnaTca BaXHbIMU perynatopaMmm cuHTe3a nHrepdepoHa-y
(IFN-y), a Takke npogykuum IL-22 1 IL-10 B 4eHOPUTHbIX KNeTkax Yyenoseka u mbiwu [22]. B ycnosusx
rMNOKCUYECKOro MUKPOOKPYXXEHNA B AEHOPUTHBIX KIeTKax ycunnBaeTcs aKCnpeccus peLenTopos
XeMOKMHOB, npusriekatoLwmx Hentpodunsl (CXCR2, CXCR3, CCR5 n CXCL8) [64]. IMpu akTnBaumm
AEHOPUTHBIX KIeToK 6akTepnanbHbIM NUNononucaxapmuaom B YCroBUSX HOPMOKCUM MpoayLmnpyeTcs
bonbwee konuyectso HIF-1a, yem npu runokcun. CoBpeMeHHbIe faHHble CBUAETENbCTBYIOT O TOM, YTO
HIF-onocpenoBaHHoe MeTabonunyeckoe nepenporpammMmpoBaHe y4acTByeT B akTMBaLuu,
AnddepeHLMpoBKe, Nponngepaummn n anon-To3e AeHAPUTHBIX KNeToK [22].

OcHoBHas pyHKUMS T-NMMEPOUNTOB - KOHTPONb afanTUBHOrO MMMYHHOIO OTBETa Ha Pa3fuyHble
natoreHbl. HIF-1a urpaeT pelatoLlyto ponb B perynauum BbbKMBaHUA B T-KreTkax Yyeroseka, YTo 3atem
ObIN0 NOATBEPKAEHO HA MbILWMHBLIX Moaensax ¢ Hokaytamu HIF-1a n pVHL [65]. HIF-1a-curHanuHr
KOHTpOnupyeT MeTabonuyeckoe nepenporpammMmmpoBaHue, AnepeHLnpoBKY U PyHKLNIO
perynatopHbix (Treg)-kneTok [66], a Takke 6anaHc Th17/ Treg-kneTok, UMerLnin 3HaYeHne ans
natoreHesa ayToOMMMYHHbIX 3abonesaHuii [67]. HIF ocywecTBnseT yHKUNIO perynaunumn BebKMBaHWS,
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anddepeHUMpoBKN, Nponudepalmm n NpoTMBOONyxoneBor cnocobHocTn CDe*-T-kneTok Yenoseka u
MbiLwm [68]. B nokoe T-kneTkn Ans nosyyYeHust 3Heprmm NCnosnb3yT OKUCNUTENbHOE
dochopmnupoBaHune, a Npu akTMBaLMN NEPEKNI0YanTCs Ha aspobHbIN rMUKONM3 1 kKaTabonuam
rnytamuHa. Aktneaumsa HIF-1a B CDg+*-T-kneTkax cnocobCTBYET rMUKONUTUYECKOMY MeTabonumamy,
KOTOPbIN Heobxoanm Ans apeKTOpHOM PYHKUUN 1 reHepaummn nonynauum CDs8-T-kneTok ¢
NPOTUBOOMYXONEBOW aKTUBHOCTbIO [68]. MMunkonutuyecknin metabonuam B CD#-T-kneTkax, Bbl3BaHHbIN
yCNoBHbIM HOKayTOM reHa VHL, cnocobcTByeT yCkopeHHOW AnddepeHUnpoBKe KNEeTOK NamaTu

CDs#* npoT1B BUPYCHOW MH(PEeKUUN 1 nogaepxunsaeTt obpasoBaHne JONMTOXMBYLLNX 3pdeKkTopHbix CDs8+*-T-
knetok namsaTtu [69]. B nccneposanum A. Palazon et al. [70] runokcust n curHanbHbiv nyTe HIF Bnuanm Ha
MHMNBbTPaLMIO ONYXONN LMTOTOKCHMYECKUMN T-kneTkamu, a geneuma reHa HIF-1a npyBoguna K
YMEHbLUEHNIO NHPUITbTPALUM U CHUKEHUIO KUITFIMHIA OMyXOSeBbIX KNETOK.

B-kneTkun, noMnmo BbipaboTKM BbICOKOAMUHHBIX aHTUTES, BbICBOOOXAAIOT LIUTOKUHbI LUMPOKOIo
cnektpa (IL-35, TGF-B, IL-10) n y4acTtsyoT B MUMMYHOMOZYNUPYOLWNX peakumsax [71]. B ycnosusax
rMNoKcumn curHansHasa cuctema HIF ycunueaet rmmkonutuyeckun metabonuam B B-kneTkax, 4to BnmseT
Ha pasBuTune, nponudepaunio B-knetok, anontos n BelpaboTky aHtuTen [71]. OtcytctBme HIF-1a B
NMMMPONAHBIX TKAHAX XUMEPHbIX MbILLEN NPUBOANT K OCTAHOBKE KIIeTOYHOro uukna B B-knetkax. HIF-1a
aKcnpeccupyet kanuesble kaHanbl TASK-2 B B-kneTkax, KoTopble HEO6X0ANMbI AN MHOMMX PyHKLUUIA
3TUX KIETKOK, TaKMX Kak nponudepawms, BbbKMBaHUE U NPOAYKUNA LUTOKUHOB [22].

Crabunumsauus HIF-1a urpaeT cywecTBeHHY posib B BbKMBAHUM U (PYHKLMOHNPOBAHUN 303UMHOMUNOB U
TYYHbIX KNEeTOK [72]. AKTBauma curHanbHoro nyty HIF-1a nHgyunpyeT cuHTe3 Nnpo-BoCnanuTesbHbIX
umToknHOB IL-8 n TNFa Ty4HbIMM KNeTkaMmn nocne cTumynaumm nurangamm Toll-nogoBHbix peuenTopos n
9KCMpEeCccUio reHa rucTanHaekapbokcunasbl, katanuanpys obpasosaHue ructamuHa [73]. lNokasaHo, 4To
aktmBaums HIF-1 B Ty4HbIX KneTkax 6poHXuanbLHOro anutenus ctumynupyet akcnpeccuto VEGF,
NpvBOAS K MOBbLILLEHHOW NPOHULLAeMOCTM COCYAOB, IKC-TpaBa3laLmm 6ernka B anbBeonsapHoe
NPOCTPAaHCTBO U OTEKY AbiXxaTenbHbiX nyten [73]. KoHTponupyembii HIF-curHansHom cuctemon rivkonums
SIBMISIETCH OCHOBHbIM UCTOYHUKOM npoaykuun AT® B rpaHynoumtax. HIF-1a urpaet kntoyeByto ponb B
nogaepxaHun IgE-onocpegoBaHHbIX BOCNanUTENbHbIX peakumi 6a3odunnos, perynmpys BbiCBObOXaeHNE
IL-4 v npoaHrnoreHHoro VEGF u nogaepxusasa 6a3ousibHy0 akTUBHOCTb B TeYEHNE ONIUTENbHbIX
nepunonos BocnaneHus [74, 75]. HegaBHue nccnegosanus BobiaBunm ceasb mexay HIF n obpasoBaHnem
BHEKMNETOYHbIX NTOBYLUEK TYYHbIX KNETOK N HENTpoduos, obecnevmBatomx aHTUMUKPOOHYO 3awwuTy [76,
77]. HIF-1a n HIF-2a yyacTBytoT B XeMOTakcuce 303MHOGunoB, 4To onpeaensiet mecto HIF-curHanuHra B
natoreHese 6poHxmManbHOM acTMmbl [78].

PerynatopHbin adpdpekt HIF Ha aganTUBHBLIN UMMYHUTET 1M BOCMNaneHne 3aBucuUT OT NPUpoabl
TMMOKCUYECKOro CTUMYMa U TUNOB MMMYHHbIX KNETOK, NPUCYTCTBYIOLLMX B MUKPOOKPYXeHun [6]. CTeneHb
rMNokcum onpenensaeTt yposeHb aktueaumn HIF B kneTkax. NogobHo BcemM apyrum paktopam
TpaHCKpunuumn cteneHb aktneauun HIF B gaHHOM Tune kneTtok 6yaet onpenenstb BNUSAHWE Ha
9KCNpPeccuio reHoB K, cregoBaTenbHO, Ha 3 EEKTOPHYHO (DYHKLMIO UMMYHHbIX KNeTOoK. B ovarax
XPOHUYECKOro BocnasneHusi KUCNopoaHbIN rpagueHT MeHSeTCs XaoTUYHO, YTO MOXET NPUBECTU K
HenpeackasyeMom perynaunm 4yBCTBUTENbHBIX K KUCITOpOoAY TPaHCKPUMLMOHHBLIX NYTEN, TakMX Kak nyTb
HIF [79]. HecTtabunbHbIA XapakTep rmMnokCMm MOXET CnocoBCTBOBaTb YCUNEHNIO BOCNANUTENbHbIX
peakuuin No cpaBHEHUIO ¢ ycTonumBon runokcmen [80, 81]. Takum ob6pa3om, NPoCTpaHCTBEHHAS U
BPEMeHHas Npupoaa rmnoKCUYECKOro CTMMyra B KOHKPETHOW HULLE MOXET OnpeaensiTb CTeneHb
aktmBauumn HIF n, cnepoBaTenbHO, xapakTep MOOYNMpPYOLLIEro BO34eNCTBUS Ha OYHKLUNIO UMMYHHbIX
KNeTokK.

Ha npodumnb otBeTa HIF-curHanuHra BolpaxxeHHOe MogynupytoLLee BIIMsiHUE MOXET OKasblBaTb
crneumdu4eckm naTTepH LMTOKMHOB M NPOAYKTOB MeTabonuama [Hanpumep, cykumHara, 2-
okcornyTtapata (2-OG) n 2-rugpokcurnytapaTa], NpUCyTCTBYHOLLUX B 30HE BOCNANeHUs Un nHekLmm
[52, 55, 68, 82, 83]. bakTepuanbHble nNUraHabl, TakMe Kak nunononucaxapug, odHapyxusatotcs Toll-
nogobHbIMK pelenTopamu n perynupytot akcnpeccuto HIF Ha yposHe MPHK yepes nyts NF-kB [6, 84].

Perynsumna HIF moxeT 6bITb onocpefoBaHa MUTOXOHAPUSIMIA, MOCKOSbKY MOKa3aHo, YTO akTUBHbIE
dopmbl kucnopoga (APK), npoayumpyembie KOMMEKCaMM 3NEKTPOHTPAHCNOPTHOM AbIXaTeNbHOM Lenu,
MOryT MHrMbupoBaTb ero gerpagaumto [85]. MutoxoHapmansHbele AOK Heobxoammbl ons ctabunmsaumm
6enka HIF-1a npu runokcum [86]. NokasaHo, YTO NpUMEHEHMEe aHTUOoKCUaaHTa abceneHa, NornoLLaoLLLEero
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A®K, npepotBpawaet ctabunmsauuio HIF-1a n ero ceBsasbiBaHME C rMNOKCUA-OTBEYAIOLLUM 3NTIEMEHTOM
reHoma [87]. MNMpeanonaraeTcs, 4TO MEXaHn3M, ¢ NomoLlbio kKoToporo APK npmBoaaT k ctabunmsaumm
HIF, obycnoBneH nx BAMSHNEM Ha OKUCIIUTENBHO-BOCCTAHOBUTENTbHOE COCTOSAHME KO(haKTopa Xenesa B
aKTMBHOM LieHTpe gomMeHa nponunrugpokcunasel [88]. Mpu okucneHnn APK xenesa 4o TpexBaneHTHOro
cocTosiHuA (Fe®*) cHmkaeTcs rugpokcunmposanue HIF-1a n ero yaHaBaHue 6enkom - Ccy-npeccopom
onyxonu pVHL [88]. Npu BocnaneHun BolpaboTka APK nosbieHa N MeXaHU3Mbl SHLOreHHOWM
AHTUOKCUAAHTHOW 3aLUmMTbl MOTYT OKa3aTbCA HECOCTOATENbHbIMU, YTO NPUBOANUT K OKCUOATUB-HOMY
cTpeccy, BnuaLLeMy Ha npodunb aktuBHocTn HIF B kneTkax n nx apdekTopHyo dyHKuunio. AGK
moaynupytoT nyTb HIF, ogHako mexaHn3mbl, C NOMOLLbIO KOTOpbIX APK perynupyroT aKCApeccuro n
aktmBHOCTb HIF, 0o koHUa HesicHbl [89, 90].

XpoHnyecknm BocnanuternbHbiM 3abonesaHnsmM conyTcTByeT obpasoBaHme pr3nonormyeckmx rasos,
obnagarLwmnx cMrHanbHbIMY CBOMCTBaMM U M3BECTHBIX KaK ra30TPaHCMUTTEPbI, KOTOPbIE Takke CNOCOOHbI
okasblBaTb Mogynupytowee BnuaHme Ha HIF-curhanunr. Okeng a3oTta, BblpaboTka KOTOPOro
yBEINMYNMBAETCS B YCMNOBMAX BOCNaneHuns, KoHTponupyet ctabunbHocTe HIF [23]. B BbICOKMX
KOHLIeHTpauusax okeung asota nHrnbupyet HIF-rmugpokcunasel, a aktusHocTb HIF yBenuuneaetcs. bonee
HU3KMEe KOHLIEHTpaLMmM 3TOro rasa NoAasnstoT noTpebneHre MMTOXOHAPUANbHOIO KNCopoaa, KOTOopPbIn
nepepacnpegenseTca U3 MMTOXOHAPUIN K KUCnopoa-y4yBcTBuTenbHbIM HIF-rugpokcunasam, 4To BegeT K
CHWXeHuto akTnBHocTu HIF [23, 91]. ConyTCTBYOLWMM rMNOKCUN NMPU3HAKOM KNETOYHOW MUKPOCpeabl Npu
OCTPbIX M XPOHUYECKMNX PeCnUpaTopHbiX 3aboneBaHnsax SBNAeTCa rmnepkanHus. MNoBblweHHbIe
KOHUEHTpauum guokcmaa yrnepoaa, BO3HUKalLLme BO BpeMS YCUNIEHHOro MeTabonuama v aucperynauum
AblXaHus, HapyLwatT cTtabunbHocTb 6enka HIFa n nogaBnsaT akcnpeccuto reHoB - muwieHen HIF [19].
A.C. Selfridge et al. [19] BbIABUHYNN rMNOTE3Y, YTO rMNepKanHus npoTnBoaencTByeT aktnsaumm nytm HIF,
CHWXasi BHYTPUKNETOYHbIM pH 1 cnocobcTBys nuaocomManbHon aerpagaumm cydobegmHuy, HIFa.
HepaBHue paboTbl BbISBUIW, YTO CEPOBOAOPOS, CUHTE3NPYEMbIN B OPraHn3mMe U3 UMCTemHa, MoXeT
perynupoBaTtb akTuBHOCTb HIF npu runokeuun, nogasnasa tpaHcngaumo HIF-1a nytem ycunexus
dochopmnupoBaHns a-cybbeanHuLbl daktopa nHnuumaumm TpaHensumm 2 [92, 93].

CemencTBO YyBCTBUTENBHbIX K CTPECCY MCTOHOBLIX AealeTuras, Kotopble BUAT Ha TPaHCKPUNLUMIO
reHoB, metabonuam, penapaumto [HK 1 npoaomkuTenbHOCTb XU3HWU, MOTYT CTUMYNIMPOBaTb aKTUBHOCTb
HIF, pencteys B ka4ecTBe JATYNKOB OKUCIIUTENBHO-BOCCTAHOBUTESILHOIO COCTOSIHUSA KIETOK, MNOCKONbKY
pearnpyroT Ha COOTHoLleHne «okncneHHolh HAl/BocctaHoBneHHbii HAL» [94]. B kadecTBe BO3MOXHbIX
perynsatopoB ypoBHen akcripeccumn HIF akTnBHO nsyvaeTtca ponb Manbix Hekogupyowmx PHK
(MnkpoPHK) [95]. NccnepoBaHusa nocrnefHuX nNeT CBUAETENbCTBYHOT O TOM, YTO MuyLLeHbto HIF-
onocpeaoBaHHOIO BOCMPUSTUS KNETOYHOMO cTpecca saBndaeTcs dpaktop TpaHckpunuumm Forkhead box O3
(FOXO3a) [96]. FOXO3a paccmaTpuBaeTcsi Kak OCHOBHOWN perynsaTop KNeTo4YHOoro roMeocTtasa,
MOCKOIbKY MOXET MOAYINMPOBaTh pasfinyHble CTPECCOBbIE peakuun Ha AeUUnNT NMTaTeNbHbIX BELECTB,
OKUCIUTENbHbIN CTpecc, rmnokcuto, nospexaeHne OHK n np. beino nokasaHo, 4yto HIF-aktnBauus
FOXO3a nponcxoant Ha ypoBHE TPaHCKPUMLMK, NOCKOSbKY nogaBrieHme akcnpeccumn reHa HIF-

la (canneHcuHr) cHmkaeT ypoBHM MPHK 1 6enka FOXO3a [97]. T'mnoTtesa o Tom, 4to FOXO3a siBnsietcs
npsimor muwieHsto HIF, noaTeepxagaeTca gaHHbIMKU O B3aumogencTeum 6enok-6enok mexay FOXO3a un
HIF-1a, a Takke Hannunem B FOXO3 npomoTtepe Tpex KoHcepBaTuBHbIX HIF-cBS3bIBalOLLMX CANTOB,
HasbiBaembix HRE [96, 97].

HIF-3ABUCMASA PErYNALNA MUTOXOHAPUN

CornacHo coBpeMEeHHbIM NpeacTaBneHnaM, MUTOXOHOPUM - 3TO HE TONbKO UCTOYHUK ATD 1 reHepaTtop
ADK, HO perynaTtopHbIi, CUrHanNbHbIN 1 TPUIrepHbIn LeHTp [98]. HIF-curHanuHr - oguH u3 kn4eBbix
MEXaHN3MOB KITETOYHOWN perynsiumnm, acCouMmMpoBaHHbIX C MUTOXOHAPUAMU. CHUXKEHNE JOCTYMNHOCTU
Kncrnopoda npu rmnokcumn BblHYXXAaeT KNeTkn agantTupoBaTh CBOKO MeTabonmyeckyo nporpammy ans
nogaepXxaHuna katabonmyeckmx n aHabonmyeckmx peakumn, 3aBncawmx ot Hapabotkm AT® B npouecce
OKUCNNTENBHOTO hoc-hopunupoBaHus. CuntaeTtcs, YTo curHanbHbin NyTb HIF-1 nogaepxusaet
aHaspobHyto BbipaboTky AT® 1 nogaenseT okucnutensHoe dochopunmpoBaHne, TeM CamMmbliM CHUXaS
3HEepreTUYECKyHr 3aBUCUMOCTb KIeTkM OT kucnopoaa [99]. Metabonunyeckoe nepenporpammmpoBaHne B
YCNOBUSIX TMNOKCUN BbINTIO OAHOM 13 NepBbIX PyHKUUIN, NpunucbiBaeMblx aktneHocTn HIF-1 [53]. O6e
nsodopmbl HIF-1a n HIF-2a ognHakoBO yMeHbLUAKT 3aBUCUMOCTb KINETKM OT MUTO-XOHAPUAaNbsHOro
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OKUCIIUTENbHOro ooCcopnnNnpoBaHuns, CTUMyNMpys pemogenupoBaHme KneTovyHoro metabonmama B
CTOPOHY yBenuyeHust aHasapobHon npogykuun ATO [100].

MNOAABNEHUE LIMKJIA TPUKAPEOHOBBIX KUCNOT W DJIEKTPOHTPAHCMOPTHOW LIEMNA

Linkn TpukapboHoBbIX kncrnoT (umkn Kpebca) npeacrasnsaet cobown ceputo pepMeHTaTUBHO
KaTanuMsmpyeMbix peakuun B MUTO-XOHAPUAnbHON MaTpuue, KOTopble NOCTaBMAT ANEeKTPOHbI ANs
9NEKTPOHTPAHCNOPTHOM AblXaTerlbHOW Lienuy B hOpMe BOCCTaHABMMBAKOLLNX SKBUBANEHTOB
BoccTaHoBneHHoro HAl u ®AJH2. OCHOBHbIMW UCTOYHUKAMWM yrriepoaa Ans LuKna TpukapboHOBbIX
KMCMNOT CRyXaT rMoKo3a, XUpHble KUCIOTbl, KOTOpble KaTabonuaun-pytotcs B auetun-KoA, n
aMUHOKMCIIOTa rMyTaMuH, KOTOpasi YacTUYHO kaTabonuanpyeTtcsa B cykunHun-KoA yepes 2-OG. Mpu

runokcumn HIF-perynmpyemas aKCnpeccusi reHoB «BbIBOOAUT» TTIOKO3Y U yriepom, NoNyYeHHbI U3 KUPHbIX

KMCNOT M rnyTaMunHa, oT npespalleHns B auetun-KoA u cykumHun-KoA cooTBeTCTBEHHO (puc. 3.4).

HIF-curHanuHr obecneunBaeT yBenuyeHne aHaspobHol npoaykumm AT® 3a cyeT yBENUYEHUSI CKOPOCTU

rMUKONM3a, NoBbILas 3KCNpeccuo MemMbpaHHbIX NepeHoCHMKoB rnoko3bl (6enkm GLUT1 n GLUT3) n
FMMKONUTUYECKMUX (PEPMEHTOB - FEKCOKMHA3bl 2 1 eHo-nasbl 1. [1na nogaepXaHus ramMkonmMTUYecKomn
BblpaboTkn AT® B yCNOBUSIX CHMXXEHHOIO OKMcnuTenbHoro docgopunuposanus HIF aktusupyet
naktataerngporeHasy [53], depMeHT, OTBETCTBEHHbIN 3a NpeBpaLLeHne nMpyBaTta B nakraT (CM. puc.
3.4). 310 npenoTBpaLLaeT nepexoq nupysarta B auetun-KoA B mutoxoHapmansHom umkne Kpebca n
nogaBnsieT akTMBHOCTL AblxaTenbHon uenu. HIF Takke ycunueaeT perynauuto KnHasbl
nupysaTgermgporeHassl 1, pepmeHTa, 0OTBETCTBEHHOIO 3a ochoOpmUnNMpoBaHNEe N MHAKTUBALMIO

MI/ITOXOH-D,pI/IaJ'IbHOI;I nnpyBataerngporeHasbl, KaTaJ'II/I3I/IpyPOLU,eIZ npespalieHne nmpysarta B auetnn-KoA

[99, 101]. Kpome TOro, HIF aktMBupyeT MoHOKapboKcMnaTHbIN NepeHocHnK 4, 6enok nnasmaTnyeckomn
MeMBpaHbl, KOTOPbI BbIBOAMT M30ObITOUHbIN NakTaT U3 KNeTK1 Ans noaaep)KaHus ontumansHoro pH
ymtonnasmbl [102] n npegoTBpaLLEHNA KOHKYPEHTHOIO MHIMBMPOBaHUA nakTaTaernaporeHassl. Jlakrar,
00pasyoLLNNCs B YCIIOBUSAX MTMMOKCUKN, MOXKET PEOKUCIIATLCA KNeTkaMy 40 NupyBaTa nog AeNcTBMEM
MeMbBpaHOCBA3aHHOW MUTO-XOHAPWAaNbHOM NakTataerngporeHasbl U BHOCUTL BKNag B rMOKOHEO-reHe3
NN okKMcnNuTenbHoe gocgopunupoBaHme nNpu NOBTOpHOM ok-cureHaumm [103]. Takum obpasom, HIF-
onocpeaoBaHHasi akTMBaLUMs nakrataerngporeHasbl B YCNOBUAX MMMNOKCUM MOXET KakK CHUXaTb, Tak U
NoBbILAaTb MUTOXOHAPWAIbHYO aKTUBHOCTL ANSA NogaepXaHnsa aHepreTMyeckoro romeocTasa.

Moa snuaHuem HIF-3aBucmon aktusauum apyx perynatopos (MXI1 n DEC1), nogasnsiowwmx
9KCMPEeCCUIo TPaHCKPUMNLMOHHOMO KoakTuBaTopa saepHbix peuentopoB PGC-1a, He akTuBupyeTcs
epMeHT, OTBETCTBEHHbIN 3@ UMNOPTUPOBAHNE B MUTOXOHAPUM XUPHbIX kKncnoT (CPT1), asnsaoLwwmxcs
cybetpatom gnga cuHTesa auetun-KoA (cm. puc. 3.4). MNocTynneHune XUpHbIX KUCNOT B KNETKY
yBenuymnaetca Bereactasne HIF-3aBucumon aktneaumm 6enkoB, CBA3bIBAKOLLMX XXUPHbIE KUCNOTbI U
obecneymBaoLLNX NeEpeHoC
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Mniokoaa Nakrar XKMpHbIe KUCNOTbI
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Puc. 3.4. HIF-onocpenoBaHHble U3BMEHEHNSA B MUTOXOHAPWanbHOM metabonuame [87]: HIF - runokcus-
nuayumnpyembin paktop; GLUT1, GLUTS3 (glucose transporters 1, 3) - MemMbpaHHble NEPEHOCUHNKN
rntoko3bl 1, 3; MCT4 (monocarboxylate transporter 4) - TpaHcnopTep MoHokapbokcunata 4; FABP3,
FABP7 (fatty acid-binding protein 3, 7) - 6enku, cBa3sbiBatoLme xupHole KMcnoThl, 3, 7; HK2 (hexokinase
2) - rekcokmHasa 2; ENO1 (enolase 1) - sHonasa 1; Pyruvate - nupysar; Glycolysis - rnukonus; ATP
(adenosine triphosphate) - ageHo3nHTpudgocdart; LDHA (lactate dehydrogenase) -
naktatgerngporeHasa; Lactate - nakrar; MXI1 (MAX-interactor 1) - MAX-nocpegHuk 1; DEC1 (deleted in
esophageal cancer 1) - 6enok, kognpyembii reHom, DEC1; PGC1a (peroxisome proliferator-activated
receptor gamma coactivator 1-alpha) - koaktBaTtop 1-a peuenTopa, akTMBMpyemMoro nponvdeparopamu
nepokcucom; FAs (fatty acids) - xxupHblie kucnotbl; LPIN1 (lipin-1) - nunnH 1; Triglycerides -
Tpurnuuepuabl; CPT1 (carnitine palmitoyltransferaseV1) - kapHUTUH-NansmutomMnTpaHcdepasa 1 PLIN2
(perlipin 2) - nepnvnun 1; PDK1 (pyruvate dehydrogenase kinase 1) - knHasa nupysataerMapokuHassl 1;
PDH (pyruvate dehydrogenase) - nupyBataerngporeHasa; Acetyl-CoA - aueTtun-kocpepmeHT A; miR2-210
- MmukpoPHK-2-210; ISCU1/2 ((iron-sulphur cluster assembly protein 1/2) - 6enok obpa3oBaHus eneso-
cepHoro knactepa 1/2; Malate - manat; TCA Cycle (tricarboxylic acid cycle) - umkn TpukapboHOBbIX
kncnot; Succinil-CoA - cykuunHun-kodepmeHT A; OGDH (oxoglutarate dehydrogenase) - 2-
oKcornyrtapatgerngporeHasa; 2-oxoglutarate - 2-okcornytapart; IDH1 (isocitrate dehydrogenase 1) -
naoumntpataerngporeHasa 1; IDH2 (isocitrate dehydrogenase 2) - nsouyutpartaerngporeHasa 2; Isocitrate -
nzountpart; ACO (aconitase) - akoHutasa; SIAH2 - E3 ybuksutuHnurasa, kogmpyemasi reHom SIAH2;
Mitochondria - mutoxoHapus; Lipid Droplets - nunugHbele yactuupl; Glutamate - rnyramar; GLS1
(glutaminase 1) - rnytammHasa 1; Glutamine - rnytamun; Cytosol - unto3onb (MOSICHEHUS - B TEKCTE)
BHEKMNETOYHbIX XXUPHbIX KUCNOT CKBO3b Nnasmatuyeckyto membpany (FABP3, FABP7) [104]. Kpome Toro,
nog BnvsiHem HIF-curHannHra nponcxoanT KOHBEPCUS XUpPHbIX kucnoT (FAs) B Tpurnnuepugbl v
nMNngHble Kannm 3a cyeT akTnueauumn dpepmMeHToB nunuHa-1 n nep-nunuHa-2 [104, 105]. Hakonnexve
nMNUAOoB B BUAE Kanenb HabnogaeTcs y pasHbIX TUMOB KIeToK npu runokcun [104].
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CyLiecTBytOT Ba pasnuyHbIX NyTU reHepaunn auetmun-KoA 13 rmytammHa: KaHoHMYeckoe npespatleHue
nonyyYeHHoro 13 rnyta-muHa 2-OG B aueTtun-KoA yepes manaTt n BOCCTaHOBUTENbHOE Kap-
6okcunuposanune 2-OG ¢ o6pasoBaHneM aueTun-KoA yepes umtpart NnocpeacTBOM peakuuu,
KaTanusmpyemou nsouutpatgerngporeHa-son (IDH) [87]. B ycnoBusix runokcumn KaHOHUYECKUI
OKUCNNTESNbHbBIN NyTb NHIMBUpyeTca Yepesd HIF-onocpefoBaHHYO akTMBaLMIO MUTOXOHOPWANBHOM
YOUKBUTUHNUIa3bl, KOTOpasi MPMBOAUT K MPOTEONNTUYECKOMY paspyLueHuto doepmenTa uyukna Kpebca
OKCo-rnyTapartaervaporeHassl, katanuaupytowlero npespawieHue 2-OG B cykumHun-KoA [106]. 3to
yBenuunsaeT g4octynHocTb 2-OG Ansg BOCCTaHOBUTENBHOIO KapOOoKCUNMPOBaHNA C MOMOLLIbIO
depmeHToB IDH1 (untosonbHoro) n IDH2 (MutoxoHApUansHOro), KoTopble NPOAYLUMPYHOT NIMNOreHHbIN
auetun-KoA. lNokasaHo, 4TO HOKayT OKcornyTapataerngporeHasbl NPUBOANT K HOPMOKCUYECKON
ctabunusaumm 6enko HIFa, 4To nogyepknBaeT BaXkHOCTb 3TOro epMeHTa BO B3aMMOOTHOLLEHUAX
mexay HIF n mutoxongpuamm [107]. Kpome Toro, HIF aktnBmnpyet pepmeHT rmytammnnasy 1 [108],
KOTOPbI OTBEYAET 3a NpeBpaLLEHMEe rMyTaMmuHa B rinytamat, TeEM cCaMbliM yYBenuMunBasi cybctpaTHbIN
NoToK Ans obpasosaHusa nunoreHHoro auetTun-KoA. N HaobopoT, okucnenune auetnn-KoA po 2-0G
nogasnsetcs npu HIF-3aBucumon aktmueaumm mmkpoPHK-210, nHrmbupytowwen 6enok ISCU1/2, uto
HeobxoauMMO AN akTUBHOCTY akoHuTasbl. MukpoPHK-210, perynupyemas HIF-aktuBauuen, nogasnset
3KCNPECCUI0 XXene3ocepHbIX KrnacTepHblx 6enkoB ISCU-1 1 -2, 4TO NpMBOANT K YMEHbLLLUEHWNIO NX
BKMNtoYeHNs B 6enkn, ydacTeyrowme B MmeTabonmame MUTOXOHAPUIA, B TOM YMCIe KOMMSEKC |, akoHnTasy
[109] u cykunHaToermaporeHasy (cMm. puc. 3.4). Bce 3T M3MeHeHNsa cnocoOCTBYHOT CHUXKEHUIO
OKUCNNTESNTBHOIO hOCHOPUNMPOBaHUS MPU TUMOKCUU, CTUMYNMpyemoro HIF-akTuBHoCTbIo [87].

M'Mnokensa ctumynupyet BbipaboTky APK n3 MUTOXOHOPUANb-HbIX KOMMIIEKCOB AblXaTeNbHOM Lenu n
depmeHTOB UMkna Kpebca, Taknx kak okcornytapargeokcureHasa. AOK obnagatoT 3HaunTenbHbIM
noBpeXxaarLwmm noTeHUNanom, BbldbiBasi NEPEKNCHOE OKUCIEHNE MEMBPaHHbIX NMMNNO0B,
OKUCNNTENbHO-BOCCTAHOBUTENBbHOE NoBpeXxaeHne 6enkos, 1 MOryT NPMBOAUTDL K pa3pbiBy O4HOHUTEBON
uenu OHK. MNMepenayva curHanos HIF akTuBMpyeT CUHTE3 aHTUOK-CMOAHTHOro TpunenTuaa rinyraTtmoHa,
ycunmBasi akcnpeccuto 6enkoB, KOTOpble NOBbILIAKT KIETOYHbIE YPOBHU TpeX

COCTaBNAKLWMNX [YTATUOH aMUHOKUCAOT (UMCTenHa, rnytamuHa u rmvumna) [110]. HIF-curHanuHr
yCUnmMBaeT 3KCNPEecCuo MMTOXOHAPUANbHOM cyrne-pokecuaancmyTasbl, CnoCcobHOM npeBpalaThb
cynepokcuaHbli pagukan B nepokeng sogopoaa (H-0:). HIF-onocpenoBaHHOe nepekrtoyeHne
cybbegmHu1L, KOMMNIEKCOB MUTOXOHAPUANbHOM AblXaTelbHOW Lienu CHuKaeT BblipaboTky AK® 3a cuyeT
akTUBaUUKN anbTEPHATMBHbLIX M30GOPM AblXaTeNbHbIX KOMMMEKCOB, YTO AeNaeT NepeHoC 3NEKTPOHOB 1
notpebneHue kucrnopoga 6onee apcekTnBHbIMU B ycrnosusax runokcun [111]. B uenom uensto HIF-
onocpeaoBaHHOM aganTauMm K TMNOKCUM SIBASIETCA CHUXXEHME MUTOXOHAPWUANbHON akKTUBHOCTU U
3aBUCUMOCTU KINETKM OT KUCnopoaa Ans obecneyvyeHmnsi BbKMBaHUS.

BO3MOXHbIE TEPAMEBTUYECKWE NOAXOAbl HA OCHOBE HIF-PEIY/IMPOBAHINA

BmelwatenbCcTBO B curHanbHyto cuctemy HIF moxeT ObITb NoTeHUManbHbIM TepaneBTUYeCKUM NOAX0L40M
ANSA KOHTPONS BOCMNaneHus, pacCTPONCTB, CBA3AHHbLIX C UMMYHUTETOM U 311l0Ka4eCTBEHHbIM poCTOM. [oka
BCe CBeAeHUs O PU3NONOrn4yeckomM 1 TepaneBTudeckom noteHumane HIF-curHanuHra nony4veHsl
Gnarogaps OOKNUMHUYECKUM nccrefoBaHnam. MNMpeanoXxeHo MHOXeCTBO 6enkoBbIxX (hakTopoB Ang
mogynsaumn nyten HIF, HO ux npumenenune ansa HIF-tapretHon Tepanum orpaHnyeHo. OgHa u3 rmaBHbIX
MPUYMH TaKOro NONOXEHNS - TeCHOe, MHOTOYPOBHEBOE, NepekpecTHoe B3anmoaericteme HIF-
CUTHamNbHOro NyTu C APYrMMU CUrHarNbHbIMY CUCTEMaMM OpraHn3ma, y4acTBYOLWMMN B perynsumm
BOCManeHusi, UMMyHUTeTa, MeTabonmama, pereHepauun n 1.4. Y4nTbiBasg MHOrOYyHKLMOHanbsHocTb HIF
KaK peryrnsaTopHOro CUrHanbHoro nyTu, B 3aBUCUMOCTM OT BMAA NaTonornm Heobxogmmo uckatb
pasfimyHble cnocobbl hapmMakonorMyeckoro KOHTPOSS, HaueneHHble NMOOo Ha akTMBaumio, NMMBo Ha
nogasneHve HIF-curHanuHra.

CywecTtByeT psag hapMakornormyecknx BapuaHToB BmellaTensctea B nyTb HIF. Hanbonee nayyeHHbIMu
N3 HUX ABMSITCS MHIMMBUTOPBLI rTMAPOKCUIasbl, KOTopble akTMBMPYIOT NyTb HIF nyTem 6rnokuposaHus
rmgpokcunupoBanusa HIF. B HeCKONbKMX AOKIMHUYECKUX NCCNeAoBaHUAX BbINo Noka3aHo, YTo
NHrMéutopbl HIF-rugpokcunas moryt appeKkTMBHO YMEHbLLATL BblpaXeHHOCTb BocnaneHus [5, 112]. Ha
MOAENU NHEBMOHMM, Bbi3BaHHOW Pseudomonas aeruginosa y Mbllen, npumeHeHne nHrnémntopa HIF-
rmgpokcmnassl JUMeTUNoKCca-NunrnnuuuHa 3a 48 4 0o 3apaXeHus yMeHbLlano nHTepHanmsauuio
BakTepui B anuTenuarbHble KNeTKU U 3Ha4YUTENbHO CHUXano cMepTHOCTb [l13]. MHrmbuTtopsl HIF-
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rmapokcunasel NpegoXpaHsann oT pa3BUTUSA CTEPUNBHOIO cencuca, KOTopbi Obi Bbi3BaH BBEAEHUEM
MbllaM BakTepuanbHOro nunononucaxapuaa, Ho ycyryonanu netanbHbl ucxoq ot 6aktepuanbHOro
cencuca [ll4]. HegaBHo Gb1n10 NnokasaHo, 4To MMKPoPHK, koTopble 3HOOrEHHO perynmpyloT 3KCNPeccuto
reHoB nocpeactsomM PHK-nHTepdepeHunn, NrpatoT KoYeByO porib B NEPEKNOYEeHUM CUTHaNbHbIX
CUCTEM, pearvpymroLLmx Ha MMNoKCuo, YTO OTKPbIBAET HOBblE TepaneBTU4eCcKMe BO3MOXHOCTU OIS
CeneKkTMBHOIro Moaynupytowlero so3gencransa Ha HIF

[115]. BnnsiHne cneuundoundecknx doapmakonorndecknx nHrmbutopos HIF-curHansHoro nytn Ha BocnaneHue
N UMMYHUTET MPaKTUYECKN HEe U3Y4eHO, HO NpeacTaBnsaeT HanpasneHne NoTeHUManbHO BbICOKON
TepaneBTU4ecKkon 3HaunmocTn. B onbitax Ha mogenu XOBJ1 nHrmbmnposarHne HIF gocturanoch
TopMOXeHueMm aktmBaunmn NF-kB-curHanunHra un akcnpeccumn NF-kKB-perynmpyemblix reHoB, B TOM Yucne
HIF-la, yTo NnpegoTBpaLlano ecTpyKumnio GPOHX0anbBEONSPHOIO ANUTENUS, aHOManbHoe
pemMoaenupoBaHue AbiXaTenbHbIX NyTen U NEro4YHOM TKaHU, NO3BOSISANO0 COXPaHUTb 3aLUUTHYO U
BapbepHyo PyHKLMM BpoHXManbHoro anutenus [49].

MccnepoBaHus nocnegHux neT, HaueneHHble Ha nsyyeHme mexaHmamoB HIF-onocpenoBaHHON
KNeTo4YHOM agantauum K rmnokcum, a Takke perynauum aktmBHoctn HIF-curHanbHOro nyTtun, oTKpbiBakoT
HOBbIE€ BO3MOXXHOCTM AN MOHMMaHMWs natoreHe3a MHOMMX NaTonornyeckmx npoueccoB (0Cob6eHHO
COMNpSKEHHbIX C BOCNaneHneM) n pa3paboTky HOBbIX TEPANEBTUYECKNX NOAXOAO0B K MX MPOUIIAKTUKE 1
NeYeHunto.
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MnaBa 4. KnnHnueckue nposiBieHna N gnarHoCTmka
XPOHUUYECKOM AbiXaTe/IbHOU HeAOCTaTOUHOCTU

KIMHUNYECKAA KAPTUHA

KnuHuyeckas kaptvHa X[H 3aBrucut ot Toro 3abonesaHusi, OCIIOXXHEHMEM KOTOPOro oHa ABunacbh, HO BO
MHOroM CMMMNTOMaTKKa onpenenseTca XxapakTepoM HapyLleHU ra3oBOro CoctaBa KpoBHM, a Takke ux
CTeneHblo U CKOPOCTbIO NporpeccupoBaHns. Kak npasuno, no mepe pa3sutus XOH y 60nbHbIX
HabnoaatTes:

* XpOHUYecKas ofblLLKa U CHKEHNE TonepaHTHocTh K ®H, noaTBepxaaemoe Harpy3ouHbIMU TECTAMM.
Mpr HU3KMX 3HAYEHNSAX P.O- ofblka 6E€CNOKOUT MPU MUHUMATbHbIX YCUINUAX UMK JaXe B MOKOe.
CTteneHb BblpaXXEHHOCTW OAbILLKN B OONbLUMHCTBE Cry4aeB XapaKTepu3yT C MOMOLLbIO
MoAanunumpoBaHHON WKanbl bputaHckoro meanumHckoro nccnegosatensckoro coseta (Modified Medical
Research Council Dyspnea Scale, MMRC) (ta6bn. 4.1) [1]. JocToMHCTBamMM LIKanbl ABNATCA NpocToTa
ee 3arnosfiHeHs!, BbICOKasi 3HAYMMOCTb pe3ynbTaTta 3anofiHeHusi B 6annax B OTHOLLEeHUN NporHosa
pecnnpaTopHon natonoruu [2];

* B 3aBMCMMOCTM OT XapakTepa naTororM4yeckoro npowecca B ferkux, Bbi3aBaBLuero passutue [H,
BHELLHNE OOBEKTUBHbIE MPOSBIEHNS OAbILLIKU MOTYT MMETb pPasfnuyHbIi Xapaktep. MHcnvpaTopHas
ofbllLKa C NpU3HaKkamu 3aTpyAHEHHOrO BAOXa Yalle HabnogaeTcst Npy BeHTUnsiumMoHHon IH no
PECTPUKTUB-HOMY THMNY. DKCNMpaTopHas ofpblllKa C 3aTpyAHEHWEM Bbl4oXa Yalle CBUOETENbCTBYET O
Hanuumm [IH no o6cTpykTMBHOMY THny. CMellaHHas oapbllika MOXeT CBUAETENbCTBOBATb O COMEeTaHUM
PECTPUKTUBHBIX 1 O6CTPYKTUBHBIX HAPYLLIEHWUN;

Tabanuya 4.1. MoanduumpoBaHHas Lwkana bputaHckoro MeanumnHCKoro nccneaoBaTenbckoro coeTa [1]

Bannbl | Taxectb OnwucaHune

0 Her 51 4yBCTBYIO OJBIIIKY TOJNBKO IpHU cuiibHOM OH

1 Jlerkas 51 3agpIxarock, Korga ObICTpO MY 1O POBHOI MECTHOCTH MIJIM MOAHUMAIOCH T10 TIOJIOTOMY
XOIMY

2 Cpennss W3-3a 0ObIIIKY 51 X05KY 110 POBHOM MECTHOCTH MEJUIEHHEE, YEM JIFOJH TOTO K€ BO3pacTa, HiIH

MHC IIPUXOJAUTCA OCTaHABJIIMBATHCSA, KOTAa 4 UAYy 11O pOBHOP'I MECTHOCTHU B IPUBBIYHOM JJIS
MCHSA TCMIIC

3 Tsxenas S 3anxpIxXarock mocie Toro, Kak mpoiay npumepHo 100 M, uiau mocie HECKOIBKUX MUHYT
X0AB0BI [0 POBHOW MECTHOCTH
4 OueHp Y MeHsl CIIMIIKOM CHJIbHAS OJIBIIIKA, YTOOBI BBIXOAUTH U3 JIOMA, I 5 33/1bIXal0Ch, KOT/a
TsKeNas 0JIEBAIOCH MJIM Pa3AeBaOCh

* UI3BMEHEHME MEXaHWKUN ObIXaHUS C NOAKMNIOYEHMEM BCOMOraTeNbHOM AblXxaTeNbHOW MyCKynaTypbl,
N3MEeHEeHNeM COOTHOLLEHUS ANUTENbHOCTM (ba3 BOOXa U BblAoXa, ynnolleHneM anadparmbl (y 605bHbIX
XOBJ1) u gp. MNpn ocmoTpe 1 Nanbnauun HagKMYNYHbIX obnacTten MoxeT BbITb 0BHapPYKEeHO
CVMHXPOHHOE C AblXaHWeM HanpsXXeHne NeCTHUYHbIX MbIlL. [1py BLICTPO pasBUBLLENCS TSXENOW
BpoHXnanbLHOM 06CTPYKUMN NPOUCXOOUT aKTUBHOE BOBMNEYEHME B MPOLIECC AbIXaHUSA rPYyaUHO-KITHOYUYHO-
cocueBuaHbIX Mblwy,. Mpy nanbnaumm Takke MOXHO 0BHaPY>XUTb aKkTUBHOE COKpaLLeHe BPHoLLHbIX
MbILLLL BO BPeMS Bblgoxa. [JaHHbI NpM3HaK NpUCYTCTBYET NPU TSXKENOM OrpaHUYeHMmn BO34YLLIHOro
noToka n rmnepuHgnAuumn nerkmx. MNMpu BbICOKOM Harpy3ke Ha annapart AblXxaHus TEpSieTCs Markas u
CUMHXPOHHas MHCNMPATOPHas AKCKYPCUS KHapPYXKU rpyaun 1 KMBOTa, YTO NPMBOAUT K
TOpakoabaoMUHANbHOM aCMHXPOHUKU. B kpanHnx crniyyasx yTomneHust u cnabocTtun abixaTenbHbIX MbiLUL
MOXET BbIABNATLCH SBHOE NapagoKcanbHOe AblxaHue: BO BpeMs BOOXA XMBOT BTAMMBAETCH BOBHYTPb, a
rpyaHasi Knetka ABuXKeTcsa KHapyxu [3];

* MIPY TIMNOKCEMUM - ANDPY3HbIN LIMAHO3, TAXMNHOI, TaxuKapans, TEHAEHUMSA K apTepuanbHOm
TMNOTEH3UK, NEroYyHas rmnepTeH3ns, BTOpUYHas NonmunTeMmns, nosiBNeHne cumnTomoB 6apabaHHbIx
nanoyeKk N «4acoBbIX CTEKOM», SABMEHNS aHLedanonaTnm, CHKeHne namatu. LinaHos otpaxaeT TsKecTb
TMNOKCEMUN HE3ABMUCUMMO OT MPUYMHbI U NOSIBNSIETCA NPU NOBbILLEHUM KOHLEHTPaLMM BOCCTAHOBINEHHOTO
(HecaTypupoBaHHOro) remornobuHa B kKanunnsipHon kposu 6onee 5 r/an, T.e. 06bI4HO Npu pP.02 <60 MM
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pT.cT. n Sa0, <90%. [Ana [JH xapakTepeH LeHTpanbHbIM LMaHo3, Korga aptepuaribHas KpoBb,
nokngarLlas neBbIN Xenygoyek, HegocTaTtouHO okcureHnpoBaHa [4]. LlnaHo3 ocobeHHO 3ameTeH Ha
nvue, Ha cnn3ncTbix ryd n asbika. Ecnv conyTcTBylOWmMe HapyLeHMs KpOBOOOpaLLEHNST OTCYTCTBYIOT,
KOHEYHOCTW MpY 3TOM OCTaloTCs TennbiMn. B Tskenbix cnyvasix, npy NosBneHuu npu3Hakos
BblPa>X€HHOro HapyLleHNa MUKPOLMPKYNSLMM, LiMaHo3 npuobpeTaeT cBoeobpasHbii cepoBaThlii OTTEHOK
(3eMnuCTbIN LBET KOXNn). KoxXa CTaHOBUTCS XONOL4HOWN, BNAXXHOW, MOKPbIBAETCA XONOAHbLIM FUMKUM
notoMm. OgHaKo Mpu BbIPaXXEHHOW aHEMUWN N CHWXKEHUN YPOBHSA remorniobuHa go 60-80 r/n umaHos He
BbISIBNAETCA AaXe Npu 3HAYUTENbHbIX HApPYLLUEHUAX ra3o0bMeHa;

* Npu 06¢TpyKTMBHOM TNe [IH BO Bpemsi ocmMoTpa Hapsagy € LMaHO30M MOXHO BbISIBUTb BblpaXKEHHOE
HabyxaHue BeH Lwen, 06yCnoBneHHOe NOBbILEHWEM BHYTPUTPYLHOIO OABNEHNS U HApyLUEHMEM OTTOKA
KpOBM MO BEHaM B Npasoe npeacepane v npmeBogsLlee K yBernmyeHuo LeHTpanibHOro BEHO3HOMO
AaBneHus;

* NpY rMNepKanHun - Taxmkapana, Basogunartaums ¢ runepemMment KOXXHbIX MOKPOBOB U KOHBIOKTUBArIbHOM
MHBbEKUMEN, BECCOHHMLA C YacTbiMK NPOBY>KAEHUSIMU HOYBIO U COHITMBOCTLIO B AHEBHOE BPEMS,
ronosHble 60nun. OCTpo Bo3HUKLIEe yBennyeHne cogepxaHnsa CO: B KpOBU 1 APYTUX XKUOKOCTHbIX cpeaax
opraHu3mMa B MepByo ovepeab NPOsBISETCA U3MEHEHUSMN PYHKUMMN LLeHTParbHOW HEPBHOW CUCTEMBI 1,
B MEHbLUEN CTENEHU, CEPAEYHO-COCYANCTON cUcTeMbl. CUMATOMBI TMNEPKanHNUM MHOroobpasHbl 1
HecneundnyHbl: 6€CNOKONCTBO, OAplLLKa, MCUX03, HapacTawLwas 3aTOPMOXEHHOCTb U Koma. NMommnmo
KNKOYEBOW PO B perynsaumnmn BEHTUNALMK, KIMHUYeckoe 3HadveHne cogepxaHms CO:. cBs3aHo C
BNMAHMEM Ha LiepebparnbHbii KPOBOTOK, pH 1 TOHYC agpeHeprnyeckon cuctemol. MnepkanHus Bbi3biBaeT
aunartaumio cocyoB MO3ra, YTO MMEET Ype3BblHanHOe 3Ha4YeHne A5si 60NbHbIX C NOBLILLEHHbLIM
BHYTpU4epenHbiM gaBrneHnem. [loTeps co3HaHus SBRsIeTCA pe3ynbTaToM MHTPaHEBPArbHOro aumnaosa,
YCUNEHNS MO3roBOro KPOBOTOKA U YBENNYEHUSI BHYTpUYEpPENHOro gasnenns. CuctemHoe
cocygopacLlmpsioLlee 4ENCTBUE TMNEPKANHMM NPOSIBASIETCA MMNEPEMUEN KOXHbIX MOKPOBOB,
NOBbILLEHHOW NOTNMBOCTbLIO, Taxnkapanen. MeaneHHo passmBaroLLasiCa rmnepKkanHmust NepeHoCcnTCs
nydLue, NOCKOSbKY B 3TOM Criydae eCcTb BpeMsa Ans genctasnsa 6ydepHbix cuctem. borbHble ¢ noyevHom
HeJOCTaTOYHOCTbH OCOBEHHO MOX0 NEPEHOCAT rMnepKanHuIo, NOCKOSbKY HapYLUEHHbIE MOYEYHbIe
MexaHn3Mbl ajanTtaumm He MOryT KOMMNEHCMpoBaTb 0bpa3oBaHmne yroribHOM KUCNOTbI. 10 Mepe CHMKeHUs
pH BO3HMKAIOT 3MEKTPONUTHbBIE HAPYLLUEHNS C TEHOEHUMEN K YBENTMYEHUNIO COAEPXKaHUS B Nyia3aMe KpOBU
doccatos 1 kanus. lNoBblWeHe YPOBHS KaTeX0NTaMUHOB B KPOBU NPUBOAUT K BO3pacTaHUIO cepaeyHoro
BblGpoca 1 obuiero nepmcepmnyeckoro CocyancToro ConpoTnBneHuns. 3t adpdeKkTbl MOryT YacTUYHO
KOMNeHcmpoBaTh Aenctene H* Ha yHKLMIO cepaeyHO-CoCyaMCTOn cucTemMbl, obecnevmBas
TONEPAHTHOCTb K CHMXeHUO pH. Mo3roBblie CUMNTOMbI U CEPAEYHO-COCYANCTbIE HAPYLLEHNS
NPOrpeccupyroT 3HaYNTENBbHO BbICTPEE NPU COYETaAHUKN aumao3a C runokceMmen. KoHCTpukumns
Kny©ouKoBbIX apTepuor, Bbi3BaHHAsA rmnepkanHmen, y HeKOTopbIX BOSbHbLIX MOXET NPUBECTU K ONTUTYPUN.
Mpn KpUTUYECKMX YPOBHAX PaCO2 N 3NEKTPOSNTUTHBIX HapYLLIEHUSIX BO3MOXHbI MbILLEYHbIE CYyA0pOru,
npexoasLwmmn Tpemop 1 anunenTudopmMHbie npunagku [5].

[VATHOCTUKA XPOHUYECKOW AbIXATE/IbHOM HEAOCTATOUYHOCTI

OnarHoctmnka X[H ocHoBbIBaeTCS B NepByt0 o4yepenb Ha ra3oBOM aHanun3e aptTepuanbHOi KpoBU U
oueHke pP.02, p.CO:z, pH 1 ypoBHa bukapboHaToB (HCOs). [Ana oueHKn gMHaMnKn teqeHnst 60nesHn u
athbbekTMBHOCTM NeYeHns LenecoobpasHbl NOBTOPHbIE NCCMEA0BaHUS NEPEeYNCIIEHHbIX NoKa3aTenen.

CKPUHMHIOBBIM METOAOM BbISABIIEHUSI TMMOKCEMUN SABNAETCS MyNb-COKCUMETPUS, MO3BONSAIOLLASN
HenHBa3nBHbLIM METOAOM OnpeaennTb catypauumio remornobuHa kucrnopogom (Sp0O.). MNynbcokcumeTpus
yaobHa Takke Ansg AnUTenbHOro MOHUTOPUPOBAHNST OKCUTEeHaLUN KPOBU.

MwukponpoLieccop nynbcokcumeTpa obpabaTbiBaeT CBeAEHUS, permcTpupyemMble JaTYMKOM, KOTOPbIN
COCTOMT M3 CBETOM3MNYyYaloLLEero Anona u CBETOHYBCTBUTENBHOIO ceHcopa. [Moa 1 AaTtynk pacnonoXeHbl
B NyNbCOKCMMETpEe Apyr HanpoTus agpyra. O6bIYHO UCNONb3YOTCA ABE ASIMHbI BOMHbI U3NyyYeHns: 660 Hm
(kpacHbIn cBeT) n 940 HM (MHdpakKpacHbIn). CaTypauuio KNCIOPO4OM ONpeaenstoT No NOrfoLweHnto
KpaCHOro 1 MHdpakpacHOro ceeta, COOTBETCTBEHHO, BOCCTAHOBIIEHHbIM reMOrfoBUHOM U
oKkcuremornobuHom. Ha nokasaHusi nynbCoOKCMMe-Tpa BNUAKOT COBUM KPUBOW AMccoLmMaLmm reMorriobuHa,
BO3HMKAOLLMIA NOA BO3AENCTBUEM Pa3nMyHbIX hakTopoB (TemnepaTtypbl, pH kpoBu, ypoBHSA p.CO>),
NMUrMEHTaUMs KOXWN, aHeMUA Npu ypoBHe remornobuna Hke 50-60 r/n v gp. OJaxe HebonbLine
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konebaHus pH NpMBOOAT K CyLleCTBEHHbIM U3MeHEeHNAM nokasaTtens SpO.: npu ankanose, Hanpumep
AblXaTenbHOM, pa3BMBLUEMCS Ha hoHe runepBeHTunaumumn, SpO. okasbiBaeTCs 3aBbllLeHa, NPy aungose -
3aHmwkeHa. Kpome Toro, npu Hanm4mm noBbILLEHHbIX ypOBHEN KapbokcuremornobuHa n metremornobuHa
3HaYeHUs HaCbILWEHNS KPOBW KNCIOPOoAoM ByayT 3aBbilleHbl, MOCKOSbKY OHW MOrMOLWatT CBET TOW Xe
AJIMHbI, 4TO N OKcureMornobuH [6, 7].

Mokaszatenn SpO: n p.O. xapaKTepnsyrTCHa BbICOKOM CTEeNEHbIo koppensauum [8]. BmecTte ¢ Tem cneayeTt
MOMHWTb, YTO 3Ta KOppensauusa He abcontoTHa. Ecnn opueHTMpoBaTbCS UCKMOYUTENBHO Ha BENTUYMHY
SpO:, TO HekoTopble BonbHbIE, KOTOPbLIM B CBA3M ¢ X[H yxe nokasaHa gKT, MoryT 6biTb MpONyLLEHbI.
Owwnbka meTona NynbCoK-CUMETPMM B 0ONacTy 3Ha4eHu, COOTBETCTBYHOLWMX P02 okono 60 mm pT.CT.,
coctaenseT o 2-3%. MNpu o6cnegosanmm rpynnbl 6onbHbIX XOBJT ¢ X[H 661110 0TMEYeHo, 4TO YypoBEHDb
SpO: 92% xapaktepuayetca 100-npoLEHTHON YYBCTBUTENBHOCTHIO B OTHOLLEHMUW MPOrHO3MPOBaHMS
rmnokceMmumn ¢ p.O. <55 pT.CT. B Nokoe, xoTs 1 69% cneunduryHocTblo [9]. MauneHToB, nMeLwmx B
cTabunbHOM coCTOsiHUKM ypoBeHb SpO. B nokoe £92%, cnefyeT HaNpaBnsTb Ha aHanu3 ra3oBoro
cocTaBa KpoBU A5 YTOYHeHUs nokasaHum K OKT. MNpu namepenunn catypauun satpygHUTENbHO
andpdepeHumposatb H 1-ro n 2-ro Tunos. NonbiTka CyauTb O HaNM4YUM rmnokceMmm no yposHio pO: He B
apTepuanbHON, a B KanunnspHOM KPOBU MOXET, HanpoTMB, NPUBECTU K rmnepanarHoctnke XA4H [10].

«30n0TbIM CTaHAapTOM» AnarHocTukn [H siBnseTcs B HacTosLLee BpeMs UccrieoBaHme ra3soBoro
cocTaBa apTepuanbHOn KpoBu. Yalle Bcero obpasey LenbHOW apTepuanbHOM KPOBM MOMyYaloT nyTem
MYyHKUMM Ny4eBOW apTepumn cneumanbHbIM renapuHM3MpOBaHHbIM LUMPULIEM, MOCKOMbKY NPy 3TOM HUXe
PUCK pasBUTUSA OCNOXHEHWI. [laxe ecnu nyyeBasi apTepms OKkasbiBaeTCs NoOBpeXaeHa B npolecce
MYyHKUMW, KPOBOCHABXeHMe KUCTU coxpaHseTcsa brnarogaps konnarepanbHOMY KPOBOTOKY,
OCYLLIECTBIISIEMOMY JTOKTEBOWN apTepuen.

Mocne nonyyeHus obpasew apTepuarnbHO KpOBY OOIMKEH ObiTh MOMELLIEH Ha Nea 1 npoaHanuaupoBaH
KaK MOXHO CKopee, He nosaHee, YeM Yepe3 10 MyH nocne nonyyYeHust. 3To No3BONSET YMEHbLUNTb
BEPOATHOCTb OLUMOOYHBIX Pe3ynbTaToB, NOCKONbKY MeTabonmMyeckasi akTUBHOCTb KIETOK C NpoAdyKLUMei
YrneKkncnoro rasa v notpebneHnem kucrnopoaa B obpasiLe KpoBM COXPaHSAETCS U NOCHe B3STUS KPOBU.
[ns nccnegoBaHusi 06pasLoB 06bIYHO MCMOSb3YOTCA aBTOMaTUYECKME aHanNM3aTopbl ra3oB KPOBW.

KoMnoHeHTbl aHanusa ra3oBoro coctaBa apTepuarnbHON KpOBW:

* pH - oTpuuaTenbHbIM AECATUYHBIA NOrapudM KOHUEHTpaunn H+-noHoB, BENUYMHA akTUBHOW peakLumm
Kposu. B Hopme pH apTepuanbHoi kposu coctasnsieT 7,4 (7,35-7,45), BeHo3Hou kposwu - 7,37 (7,32-7,42).
CHwuxeHune pH kposu meHee 7,35 (KoHUeHTpauusa H+ >45 Mmonb/n) HasbiBaeTcsa aumMao3oMm, yBenuyeHme
bonee 7,45 (koHueHTpauusa H+ <35 mmonb/n) - ankanosow;

* p-0O: - NnapumanbHOe AaBneHne Knucrnopoaa B aptepmansHon kposu. B Hopme pO. apTepmanbHO KpoBU
pocturaet 95 (80-110) Mmm pT.CT., BEHO3HOW KpoBwM - oT 40 0o 45 MM pT.CT.;

* p.CO: - napumanbHoe JaBrneHne yrinekncnoro rasa B aptepmansHon Kpoeu. B Hopme

pCO. apTepuanbHon kpoBu paBHsieTcs 40 (35-45) MM pT.CT., BEHO3HOW KpoBU - 46 (41-51) MM pT.CT.
MNMokasaTenb BbilLe HOPMaribHOrO YPOBHS CBUAETENbCTBYET O rMnepKanHum, Bbi3BaHHOWM
runoBeHTUNAUMen nerkmx. MNMoHmwxeHne p.CO: (rMnokanHmsa) obycnoBneHo runepBeHTUNSALNEN NETKUX;

* HCOs - pacyeTHas KoHLUeHTpauna bukapboHaTa B apTepuanbHomn Kposu. CpegHuin HopmarnbHbIN
YpOBEHb NnokasaTesnis coctaBnseT 24 (22-26) mmonb/n. Yeennyenume cogepxaHms HCOs B nnasme Kposu
yKasblBaeT Ha MeTabonmyeckni ankanos, a CHUXeHMe - Ha MeTabonMyeckuin aungos;

* BE - pacyeTHbI OTHOCUTENbHBIN U3BLITOK UK A4edUUUT OCHOBaHUIN B apTepuaribHOM Kposu. B Hopme

BE paBeH Hynio ¢ AgnanasoHamMmu HOpMasibHbIX BESTUYUH Y MYXXYMH U XKEHLWNH oT -2,4 0o +2,2 n ot -3,3 Ao
+1,3 MakB/n. Micnonb3yeTca ans oueHkn metabonuyecknx pacctponcts. Jedununt BE (meHee 2 maks/n)
CBMAETENBLCTBYET O HaNM4MmM meTabonmnyeckoro aumnaosa, n3dbiTok (bonee 2 Make/n) - meTabonnyeckoro
ankano3sa [11].

MpoaykT kneTo4Horo metadbonuama anokeng yrnepoga (CO:) B nerkmx (pecnupatopHom Bydepe)
coeaunHsieTcsa ¢ sogon (H:0O) c obpasosaHuem yrnekmcnoTbl (H2COs) n cooTBETCTBYHOLLMM U3MEHEHNEM
pH kposu. NepBrnyHoe cHmxeHne p.CO: (ObixaTernbHbl ankanos) nogasnseT peabcopbuuio bGukapboHaTa
B KaHanbLiax No4vek, B pe3ynbTaTe Yero cHmkaeTcs cogepxaHne HCOz B nnasme Kposu
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(meTabonnyecknn aungos). lNepBruyHas runepkanHna CoONpPoBOXKAAETCA peakunen HebmnkapOoHaTHbIX
OydepHbIX CMCTEM 1, CnegoBaTenbHO, YMEHbLUEHMEM coaepXaHus H*, yBenmyeHnem peabcopbuum un
copgepxaHusa bukapboHaTta B nasme KpoBu. ATU KOMNEHCATOPHbIE peakumMy 3aHMMatoT AAUTeNbHOe
Bpems (6-12 4) n gocTuraroT MakcMmyma 4Yepes HECKOSbKO CYTOK. beicTpoe Bo3pacTtaHune p.CO: (oCcTpbIi
AbIXaTernbHbIN aumMao3) He KOMMEHCUPYETCHA NOYKaMU 1 MOXET NPUBECTU K neTanbHOMy ncxony 6es
3aMeTHOro yBenuyeHus cogepxaHusa bukapboHata B kposu. [pu 4NUTENbHOM CyLLIECTBOBAHU
KMCMOTHO-OCHOBHOIO AncbanaHca BKMYarTCs KOMNEHCATOPHbIE MeXaHU3Mbl OpraHu3ma ans
nogaepxaHns HopMmanbHoro pH kpou. KNCroOTHO-OCHOBHOWM AncbanaHc MoxXeT BbITb
AEKOMMNEeHCMPOBaHHbIM, YaCTUYHO KOMMEHCUPOBAHHLIM U NMOSTHOCTLID KOMMEHCUPOBaHHbLIM. [Mpwn
AEeKOMMNEeHCMPOBaHHOM M YaCTUYHO KOMMNEHCMPOBAHHOM COCTOSHUMN pH KpOBM HaxoauTcs BHE
HopMarbHOro guanasoHa. CoBmecTHasa nHTepnpetaums nokasatenen pH n p.CO. no3sonset
onpenennTb, KAKOW KOMMOHEHT KUCNOTHO-OCHOBHOIO COCTOSIHUSI HApPYLLUEH - pecnnpaTopHbIA NNn
mMeTabonu4yeckuin. Npun NnonHon komneHcauum pH KpoBM HaxoouTCA B Npeaenax HopMarbHbIX 3HaYEeHUN,
XOTS ApYyrMe KOMMNOHEHTbI ra30BOro cocTaBa KpOBU U3MeHeHbI [5, 7] (Tabn. 4.2-4.4).

Tabavua 4.2. Bsanmocsasb pH kpoBu n p.CO: Npy KUCNOTHO-OCHOBHbLIX PacCTponcTBax [7]

[MepBUYHOE HapyLLeHne pH pCO:

PaNi170 (03 Pecniuparophsiit | 1
MeTabonmuecKkuid ) )

Aunkanos Pecniuparophsiit 1 |
MeTabonmueckuid i i

Tabauvua 4.3. KomneHcaTopHble MEXaHU3MbI MPU KUCAOTHO-OCHOBHOM AncbanaHce [7]

Tun mexaHn3ama pH OcHoBHas xapakTepucTunka MexaHn3M KoMneHcauum
KpPOBWM

PecnimpatopHslii amao3 ! 1p.CO, THCOy

PecriupaTopHbIii ankanio3 1 1p.CO, JHCOy

MeTaboaHueCKuil aluma03 1 |HCOy 1p.CO,

MeTaboaHueCKuil aaKaio3 1 THCOy 1p.CO,

Tabnvua 4.4. NokasaTenu aHannsa ra3oBoro coctaBa KpoBM C y4ETOM KOMMEHCATOPHbIX MEXaHN3MOB Mpu
pasnn4YHbIX KUCITOTHO-OCHOBHbIX pacCTponcTBax [7]

KncnoTHo-ocHOBHOE paccTpoiicTBO pH P.CO:, HCOs, M3kB/n
MM PT.CT.

PecniupaTtopsslil anmnos:

JICKOMIIEHCUPOBAaHHBII <7,35 >45 Hopma

YaCTUYHO KOMIICHCUPOBAHHBII <7,35 >45 >26

KOMIICHCHUPOBAHHBIH Hopma >45 >26

KncnoTHo-oCHOBHOE paccTpoOUCTBO pH p.CO:, HCOs", MakB/n
MM PT.CT.

PecnupaTopHslii ankanos:

JIEKOMIIEHCUPOBAHHBIH >7,45 <35 Hopwma

YAaCTHYHO KOMIIEHCHPOBAHHBIHI >7,45 <35 <22

KOMIEHCUPOBaHHBIN Hopma <35 <22

MeTaboauuecKuil anumo3:

JIEKOMIIEHCUPOBAHHBIH <7,35 Hopma <22

YAaCTHYHO KOMIIEHCUPOBAHHBIHI <7,35 <35 <22

KOMIEHCUPOBaHHBIN Hopma <35 <22

MeTaboIMUeCK i aaKano3:

JIEKOMIIEHCUPOBAHHBII >7,45 Hopma >26

YAaCTHYHO KOMIIEHCUPOBAHHBIHI >7,45 >45 >26

KOMIEHCUPOBaHHBIN Hopma >45 >26

[na yTouHeHusa TonepaHTHOCTU K PH npuMeHstoTCca Harpy3o4dHble TecTbl. Hanbonee npocTbiv B
BbIMOSIHEHNN N B CBA3WN C 3TUM CaMblM PacnpoCTPaHEHHbIM MOXHO cuMTaTb NPoby ¢ 6-MUHYTHON XoAb60M
[12]. Ona npoBeaeHua TecTa TpebyeTcsa gucTaHumnsa anmHon obbivHO 30 M ¢ pa3meTKon Yepes kaxable 1-

44



NcTtouHuK KingMed.info

3 M. MaumeHTa NpocAT NPONTU Kak MOXHO BonblLuee paccTosiHue 3a 6 MUH, NPUYeM BO BpeEMS TecTa
A0nycKaeTCs U3MeHSTb TeMN XoAb0bl U HEHAJONTO OCTaHABNMBATLCA (CEKYHAOMEP MpU 3TOM He
ocTaHaBnmBaeTcs). [NMpeanoXeHo HeCKONbKO (POpMy, MOACHMTLIBAIOLLMX OOIPKHbIA pe3ynbTaT npobbl, B
4YaCTHOCTU:

* ANS 300pOBbIX MYX4uH: (7,57 % pocT B cMm) - (5,02 x Bo3pacT) - (1,76 x Bec B kr) - 309 wm;
* 0N 340POBbIX XeHLWWMH: (2,11 x pocT B cMm) - (2,29 x Bec B Kr) -(5,78 x Bo3pacT) + 667 m [13].

Op1EeHTUPOBOYHO HWXHSAS rpaHuLI@ HOPMbI Ans 300POBOro Yyernoseka cocrtaenseT 550 M. YuuTbiBaeTcs
He TONbKO NPOMAEHHasa OUCTaHLUMS, HO eLle U cybbeKkTUBHas oueHKa Harpy3ku no wkane bopra [14]
(Tabn. 4.5), a Takke AMHaAMMKa 4YacCTOTbl AblXaTeNbHbIX ABMXEHUN, CEPAEYHbIX COKpaLLEeHWNA, 3HaYeHNI
NyIbCOK-CUMETPUN.

Tabnuvua 4.5. Wkanel Bopra ons oueHkM BOCNPUATUS MIHTEHCUBHOCTU (h1U3ndecKor Harpysku [14]

OpwurnHanbHas Wwkana cybbekTMBHOM OLEHKM MoanduumpoBaHHas 10-6annbHas wkana
dusmnyeckoli Harpysku (Rating of Perceived CyOBEKTMBHOM OLLeHKM GU3NYECKON Harpy3Kku
Exertion Scale, Borg RPE Scale’) (Category Ratio Scale, Borg CR10 Scale®)
bann Bocnpuate NHTEHCMBHOCTWN HarpysKku bann Bocnpuatve NHTEHCMBHOCTW Harpysku
6 0 Hukakux ycwmi

7 Ouenp, 0OYEHB JIETKO 0,5 OueHb, 0OYEHD JerKas

8 1 O4eHb JieTKas

9 O4eHb JISTKO 2 Jlerkas

10 3 YMepeHHast

11 JI0BOJIBHO JIETKO 4 JI0BOJIbHO TsDKeNas

12 5 Tspxenas

13 HeckopKo TsKeI0 6

14 7 O4eHb TshKenast

15 Tspxeno 8

16 9

17 OueHp TAKEIO 10 QOueHb, 04eHD TsKENIast

18

19 QOueHb, OYEHb TSKEIIO

20

Kpome npobbl ¢ 6-MUHYTHOM X04b00M1, ANS YTOMHEeHUS TorepaHTHOCTN K ®H npumeHsaoT waTTn-Tect
(4enHouHbIN TecT). CywecTByeT pag Moandukauun gaHHoro metoga [15, 16], HO o6LWMM aneMeHTOM
aBnsieTcs xogbba ¢ noBopoTaMmm Ha oTpeske NyTu (watTtn) anuHon 10 M, 0603Ha4YEHHOM BYMSA
opveHTupamu. Temn xoabbbl oNpeaenseTca CurHanom 13 3ByKOBOrO MCTOYHUKA, KOTOPbIV yKa3blBaeT Ha
MOMEHT, Korga naumeHTy HeobxoaMmMo AOCTUYb OQHOMO N3 OPUEHTUPOB U COBEPLLUTL MOBOPOT B
obpaTHY0 CTOPOHY. [MpoMeXyTOK Mexay 3BYKOBbIMU CUTHaNamm unmn nocTeneHHo ykopaunBaeTcsd, YTo
MOTUBUPYET YerioBEKa YBENMUYNBATL CKOPOCTb XOAbObI OT HETOPONIMBOW A0 OYEHb ObICTPOM (LWaTTN-TeCT
C BO3pacTatoLLen Harpy3Kkom), UM octaeTcst NOCTOAHHbIM, COOTBETCTBYHOLLIMM CKOPOCTU Ha
cybmakcumManbHOM MO OTHOLLEHWMIO K NpeaBapUTENbHO OLLEHEHHON MakCMMarnbHOW Harpyske ypoBHe
(85%). TecTt 3akaH4MBaeTCA UNKU Yepes onpedeneHHoe Bpemsi, KOTopoe He coobLuaeTcsa NCnbITyeMomy
3apaHee, Unu Korga nauneHT 6onblue He ycneBaeT NpeoaoneTb OTPE30K 3a BPeMS, ANKTYEMOe 3BYKOBbIM
CUrHaroMm, Unn ecnun aToMy NpPenaTCTBYIOT pasBUBLLAACSA ofblllKa, AecaTypaums (CHUWKeHne caTypauuu,
N3MepeHHOM NMyrnbCOKCUMETPOM, Ha 24%) unu Taxukapans ebiwe 85% OT npeaBapuUTerbHO
paccYNTaHHOro 3HAYEHUS MakCMMarnbHOW YacTOTbl CepaeyHblX COKpalleHnn. PesynbTtaT TecTa
OLEHNBaETCs No NPOMAEHHON AUCTaHUMM (KONMYECTBY OTPE3KOB), AOCTUIHYTOM CKOPOCTU Mpu
BO3pacTaloLLen Harpyske 1 no BpEMeEHM BbINOMHEHNS TecTa Npy NOCTOSIHHOW Harpyske (B nocrnegHem
crny4yae, ecnv NauMeHT He ycTaeT, TeCT Takke 00bIYHO npekpaLlatoT yepes 20 MUH).

Mo cpaBHeHMIO € Npobown ¢ 6-MUHYTHOW XOAbOOW WATTNA-TECT No3BonsdeT 6o5ee TOYHO
cTaHaapTU3npoBaTb Harpysky, obnagaeT nyywen BOCNpoM3BOAMMOCTLIO U B psife ClyyYyaeB OKasbiBaeTcs
Bonee 4YyBCTBUTENbHbLIM NPWU OLEHKE pe3ynbTaToB fevyeHnsi. OgHako oH Bonee TpyooeMKUA 1 CBA3aH C
B0nbLWNUMN OrPaHNUYEHNSIMU CO CTOPOHbI COMYTCTBYIOLLNX CEPAEYHO-COCYAMUCTbIX 3aboneBaHun.
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Harpy3ouHble TeCTbl XapaKTepu3yrTCa N3BECTHON BapnabenbHOCTbIO, NO3TOMY Gonbluee 3HaYeHne
MMeeT He CTonbko abconTHoe 3Ha4YeHune, norny4yeHHoe npmn OgHOKpaTHOM UccregoBaHMn, CKOIMbKO
AONHaMUKKa pe3ynbTaToB B npouecce fieveHna n juHamMmm4eckoro HGGHPOHGHVIFI.

BakHbIMM KOMMOHeHTaMn obcneaoBaHns 60MbHbIX C XOH aenatTcsa Takke:

* uccnegoBaHne QYHKUMN BHELLHETO AbIXaHUsA (CNMPOMETPUsi ¢ BpoHXoNnTU4eckKomn npobon,
6ogumnneTtnamorpadus, oueHka anddy3MoHHON CNOCOBHOCTM Nerkux);

* PEHTTEHONOrMYeckne N pagons3oTonHble UccrenoBaHns (0630pHas peHTreHorpadust opraHoB rpyaHOM
KNeTK1, KoMMNboTepHas Tomorpadusi, CUMHTUrpadust Nerkunx);
* 9Xogonnnepkapavorpacgus ¢ onpegeneHmem AaBneHust B NIErOYHOM apTepun.

[ononHuTenbHbIM 3TanomMm gMarHoctnkn XAH aBnsertca HoYHas nynbCOKCUMETPUs, NO3BOSoLLada
BbISIBUTb 3MM304bl AecaTypaunn B 3T0 Bpemsi cyTok. CrneayeT noHMMmaTb, YTO AecaTypaumsa MOXeT ObiTb
N PU3NONOrM4eckomn, HO ee YacToTa B TakOM Criyvae, Kak NpaBuIo, He NpeBbIlaeT NaTK 3NnM3040B B Yac.
Kpome Toro, MHorokpaTtHble anM304bl fecaTypaumm He Bcerga ykasbiBatoT Ha [IH 1 moryT 6bITb CBA3aHbI
C CMHAPOMOM OBCTPYKTMBHOIO anHoa cHa. [NageHusa catypauum anuTenbHocTbio 6onee 3 MUH, Kak
npasuno, obycrnoeneHbl HEAOCTAaTOYHO 3P EKTUBHON paboTon anadparmbl U ABNAKTCS NPOSIBIIEHUEM
rMMNOBEHTUNALMK. [NA OKOHYaTENbHOW BEpUdMKaL MM NaTonormyeckoro COCTosiHMS Heobxoammel
AONONHUTENbHbIE uccneaoBaHus. Npy NOAO3peHNN HA CMHAPOM OBCTPYKTUBHOIO anHO3 CHa crieayeT
BbIMOMHUTBL NOAMCOMHOrpadumio. ATo NO3BOMSAET ONPEAENUTb BN anHO3 U OLLEHUTb €ro BNSHUE Ha
CTPYKTYpY cHa. Npn nogo3peHnmn Ha rmnoBeHTUNSAUMIO LenecoobpasHa YpeckoxxHasi KanHOMeTpUs Ans
onpeaeneHns napunanbHOro AaBfeHns Yriekncrioro ra3a Bo BpeMs CHa.

OCHOBHBIE HAMPABJIEHVA KOPPEKLIVIV XPOHUYECKOW AbIXATE/IbHOW HEAOCTATOYHOCTY

K ocHOBHbLIM HanpaeneHnam koppekuun XAH, noMmmmo nevyeHnss OCHOBHOro 3aboneBaHust, NpuBeALIEero K
HeWn, OTHOCATCA:

* KT Ha gowmy;

e ANUTENbHAs JOMAaLUHAS BEHTUNAUMA Nerkmx, B Tom Yucne HBIJT;

* Ha3HavyeHne hapMaKkonorM4ecknx CPeacTB, yyyLlaLnX OKCU-TEHALNIO KPOBY;
* fierovyHasa peabunuraums.
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MnaBa 5. lantenbHaa KucnopoaotTepanua Npm XPoHNUECKoun
AblXaTe/IbHOW HeAOCTaTOUHOCTHU
KCNOPOAOTEPAMYIS XPOHUYECKOW ZIbIXATE/IBHOM HEAOCTATOUHOCTY

Kucnopog 6611 oTKpbIT B Hayarne 1770-x IT., 3TO OTKPbITUE NPUNUCBLIBAETCS Kak aHINIMNCKOMY XUMUKY
[xo3edy Mpuctnu (Joseph Priestley, 1733-1804), Tak u wBeackoMy dapmaueTy Kapny Bunbrenbmy
LWeene (Carl Wilhelm Scheele, 1742-1786). No4Ttn cpasdy ctann npeanpuHMMaTbCa NOMNbITKA
NCNONb30BaHNA KMCOpoAa B MeANLMHCKMX Lensax. MnoHepamm B 06r1actv npuMeHeHnsa Kucnopoga ang
ANUTENbHOM Tepanuu pecnnpaTopHblx 3abonesaHuii B 1950-1960-x rr. ctanu A. Barach, J.E. Cotes, J.C.
Gilson, A.K. Pierce, T. Petty [1].

K HacTosawemy Bpemenu KT npeactasnset cobown LWMPOKO NpuMeHsieMbln MmeTo nedvenns XAH 1-ro
Tuna. B yactHocTu, B LWUBeunn ¢ 1987 no 2015 r. yactota nepBuyHOro HasHaveHnsa OKT yBenuumnacs ¢
3,9 oo 14,7 cnyyaes Ha 100 000 HaceneHus [2], Tak, 4To K kOHUY 2015 r. Takoe neyeHne nony4vanu 2596
6onbHbIX (30,6 cnyyaes Ha 100 000 Hacenenus). B JaHun yactoTta nepBrMyHOro HasHadeHnsa KT ¢ 2001
no 2010 r. Bospocna ¢ 30,5 go 32,2 cnyyaes Ha 100 000 HaceneHus. C y4eTOM Ha3Ha4YeHU NPoLUSIbIX
net yactota npumeHeHna KT yBenunumnach 3a 10T xe nepuog ¢ 42,0 go 48,1 cnyvaes Ha 100 000
HaceneHu4 [3]. Bo ®paHumm B 2011 r. OKT nonyyano 135 000 yenosek [4], B AnoHun B 2009 r. - 0KkOMo
150 000 yenosek [5]. Hanbonbliee konmyectTBo HadHadveHun OKT npmuxogutes Ha CLUA, roe yacTtoTa ee
nposegeHuns B 2004 r. gocturana 241 cnyyasa Ha 100 000 HaceneHus [6].

HasHaueHnue KT paccmaTpuBaeTcs Kak eQMHCTBEHHbIA CNocob npoanuTb xu3Hb 6onsHomy XOBJT ¢
rmunokcemmnyeckon XOH [7]. dokasaTenbHasa 6a3a BnusHus OKT Ha BbRKMBAaEMOCTb NaLNEHTOB
OCHOBbIBaeTcs Ha pesynbTatax uccnegosaHunin Nocturnal Oxygen Therapy Trial (NOTT) n Medical
Research Council (MRC). B NOTT 6binun BkntodeHbl 203 60nbHbix XOBJ1 ¢ p.O. <55 MM pT.CT. unu ¢
P-0. <59 MM PT.CT. 1 NOBbILEHHBIM FrEMaTOKPUTOM, JIEFrOYHBbIM CepaueM Unu nepudepuydeckumMm oTekamm
[8]. MaumeHTbI 6bINM pasgeneHbl Ha ABe rpynnbl - HOYHOW KUCHopoaoTepanun (B TedeHne 12 4) un
KpyrnocyTodHou kucnopogotepanun. CMepTHOCTb cpeaum B0MbHbIX, MOMy4YaBLUMX HOYHYHO
KncnopogoTepanuio, okasanack B 1,94 pasa BbiLle MO CpaBHEHUIO C NAUMEHTaMU,

KOTOPbIM KMCIOpOoA Ha3Hayarncsa B TeveHue 24 4. Sddekt OKT 6bin 3ameTHee cpean 60MnbHbIX €
rmnepkanHuen, pesknmm obCTpyKTUBHLIMU HapyLUEHUSMU (DYHKLIMM BHELLHErO AbIXaHUS, TSKenon
rMNoKceMmen, y NaLmMeHToB C KOTHUTUBHbLIMU OTKIOHEHNAMW. HanpoTue, nerodHas rmnepTeH3nst
yxyawana nporHo3 OKT.

B nccneposaHne MRC 6binu BkntoveHbl 87 naumeHToB C MTMNOKCEMUEN N YMEPEHHOW rMNepKanHnen,
cTpagaBLUMe XPOHUYECKUM BPOHXUTOM N AMPU3EMON U UMEBLLME B aHaMHe3€e 3Nn304bl OTEKOB
BCreAcTBUe NeroYHoro cepaua. B ocHoBHOWM rpynne HasHavanacbh KMc-nopogotepanus B TedyeHme 154 B
OeHb, KOHTPOMNbHagA rpynna kucrnopog He nony4dana. K koHuy HabntogeHnsa B TedeHme 5 neT ckoH4yanucb
19 13 42 60nbHbIX 0OCHOBHOW rpynnbl U 30 13 45 - kKoHTponbHOW [9]. B cooTBeTCTBUM C BbIBOgAMM U3
nccnepgosaHnn NOTT n MRC ocHoBaHnamu ans HasHadeHus OKT 6onbHbiM XOBJ1 cuntaercs:

1) paO: £7,3 klMa unu 55 mm pT.cT. B nokoe (Sa0:. <88%);

2) pa0O2 55-59 mm pT.cT. (55-59 MM pT.cT., Sa0. = 89%) B coveTaHUM C NpM3HaKaMm NIEro4HOro cepaua,
oTekamu, nonuumtemmnen (Ht 255%).

Bbino otmeyeHo Takke, 4to npoBeaeHue KT conpoBoxaanochb cHkeHnem (NOTT) unum ctabunusaumen
(MRC) naBneHus B neroyHon aptepun. B 6bonee nosgHem NpocnekTMBHOM UCCneoBaHMM OTMeYaroch,
YTO YPOBEHb [AaBrieHns B NeroyHon aptepumn B nepsble napy net KT ymepeHHO cHWXaeTcs, a 3aTem
BO3BpaLLlaeTcsl K UCXOAHOMY YPOBHIO 1 cTabunuanpyetcs [10].

OKT npegynpexgana anusoabl HouHou aecatypaunn (HO) y 6onbHbix XOBJ1 n ynyyliana kayectso cHa
[11]. He acHo, ogHako, HacKoMbKO HOpManuaauus ra3oBoro CoctaBa KpoBM B HOYHOE BpeMs cama Mo
cebe nmeeT 3Ha4YeHue ans BbKMBAEMOCTM NaumeHToB [12].

Ha doHe OKT y 6onbHbix XOBJ1 ymMeHbLLanack ogblwika, yrnyylanucb KOrHUTUBHBbIE (OYHKLINN,
9MOLMNOHaNbHOE COCTOSIHME U Ka4eCcTBO Xu3Hu B Luerom [13-16].
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MpoeeaeHne OKT cylwecTBEHHO YMEHbLUAET YacTOTy U ANUTENbHOCTL rocnuTanmsaunin 6onbHbix XOBJ
[17]. HanpoTue, oTkas ot npumMmeHeHus KT accounmnpoBancs ¢ yBenmyeHMeM pucka rocnutannsaumm na-
3a obocTpeHnn 3aboneBaHuns, OTHOLLEHNE WaHcoB 22,64, p=0,007 [18].

CuutaeTcs, 4YTO NPOJOIPKUTENBHOCTD KUCNOPOAOoTEepanun B TeMeHNe AHS LOMKHa COCTaBNSATb HE MeHee
15 u. YBenuyeHne npogosrmkutenibHocTn KT 00 24 4 B CyTKM HE CONPOBOXAanoCb O4EeBUAHbIM
AanbHenwnm yny4yweHnem BbbkmsaeMocTu [19] n cHuxkeHnem konudectsa rocnutanuaauni [20] y
6onbHbIx XOBJ1. Kpome Toro, kpyrnocytoyHoe nposeaerHne OKT y 6onbHbix XOBJ1 no cpaBHeHuto ¢ 12-
YacoBbIM CONPOBOXAAN0OCh YMeHbLleHMEM YyBCcTBUTENbHOCTU K CO, n nogbemom p.CO: [21]. CneayeT
3aMeTUTb, YTO cama no cebe rmnepkanHus (Kak 1 rmnokanHus) aensetTca HebnaronpuaTHbIM
NPOrHOCTMYECKMM NpU3HaKoM Ans 6onbHbIX, nonyyarowmx OKT [22].

OKT moxeT npumeHsTbCa He Tonbko B crniydae XOBJ1, Ho v npu gpyrux 3aboneBaHunsx,
CONPOBOXAAKLLMXCA XPOHNYECKON MMNOKCEMUEN, B TOM YUCIIE NPU nanonaTtuyeckom ferodHom umbpose,
MB, nepBrn4HOM Nero4YHon aptepmnanbHON rmnepTeH3nn, XpOHUYECKoN cepaeyHoOn HeJoCTaTOYHOCTH
(XCH). BnnoTb 4o HacTosLLEero BpeMeHu, OAHaKo, OTCYTCTBYIOT paHOOMU3NPOBAHHbIE KOHTPONMpYyeMble
nccnegoBaHust, Kotopble n3yumnu 6bl acpdekTnBHoCTb KT y Takmx 60MnbHbIX.

PeTpocnekTuBHas oueHka pesynbtatoB KT npu nanonatnyeckom nero4Hom cpmbpose Gbina BbiNonHeHa
B nccnenosaHuu [23]. NaumeHTbl Obiny pasgeneHsl Ha rpynnbl, NofyYyaBLune NpeaHU30-NoH, KONXULMH (B
TOM 4uMCre B cCoveTaHuM) Unm octaBasLlumecs 6e3 meankaMeHTO3HOro neyeHms. Yactm 6onbHbIX BO BCEX
rpynnax HasHavanace OKT. Kak pa3nuyHbie MeankameHTO3Hble pexuMbl, Tak U npumeHeHne KT He
OKasblBanu CyLLEeCTBEHHOro BIIMSHUSA Ha BbKMBaeMOoCTb BonbHbIX. B opyrom HabnogeHun 6bino
nokasaHo, 4yto gobasnenune OKT k npegHN30N0HY 3aMETHO CHWXano AaBneHne B NEroYHon aptepun no
CpaBHEHMIO C NpOBeAEHNEM TONbKO hapmakoTepanun [24].

HecmoTpsi Ha To YTO KMCropogoTepanmsi CPaBHUTENBHO LUMPOKO nNpumeHaeTca npu MB, noBTopHO
NMPOBOAMBLLMIACA METaaHanM3 He BbiiBU NCCNeAO0BaHUN, Koraa Obl JaHHbIN MeTo UCNoNb30Basics
bonee 15 4 B CyTKM 1 JOCTATOMHO npoAosmkmTensHo [25]. B HabntoaeHnn [26] kucnopon HasHavancs B
HOYHbIE Yacbl CO CpeAHEN NPOAOITHKUTENBHOCTBLIO 7 Y; CYLLLECTBEHHbLIX OTIIMYUIN MO CPABHEHUIO C
KOHTPONbHOW rpynmnon B OTHOLLEHUN CMEPTHOCTU, YacTOTbl rocCnMTann3auun n NporpeccupoBaHns
3aboneBaHns He 0TMeYanocs.

Kak n B crniydae ¢ ngmonatmyeckum neroyHsiM gomdposom n MB, KT y 60nbHbIX NEPBUYHON 1EFO4HON
aptepuanbHon runepteH3nen n XCH o60CHOBLIBAaETCSA TOMNbKO KOCBEHHLIMW NPEAnochInkamMmu,
BbiTekatowmmm 13 BoiBogos uccnegosaHnin NOTT n MRC. Kak npaBuno, OpueHTUpom npu HasHayveHum
OKT B nepeyncrneHHbIX cnyyasax CTaHOBUTCS Ta Xe CTeneHb HapyLIeHn ra30BOro coctaBa KpoBu, YTO Uy
6onbHbIX XOBJT.

[na 60nbHbIX HENPOMBbILLEYHbIMI 3aboneBaHMaAMN 1 3aboneBaHNAMM CKeneTa rpyaHon KneTkn bonee
xapaktepHo passutne X[H 2-ro Tnna, 4to aBnseTcs ocHoBaHnem ansa nposegeHna HBJ1. Tem He meHee
Yy HEKOTOPbIX NAUMEHTOB HaAbMoAaeTCa rmMnoKCEMMS, KOTOPYIO HE YAAeTCs KOPPEKTUPOBATL TOSMLKO C
nomotubto HBJ1. B Takmx cnyyasx gononHutensHo kK HBJT moxeT 6biTb HazHadeHa OKT.

Hauany npoBegenus OKT oomkHbl npefliecTBoBaTb yTOYHEHWE AnarHo3a 3aboneBaHus, NpMBeaLLero K
XOH, n BO3MOXHasi Koppekuus MeankameHTo3Horo neyvyeHus. Crnegyet NOMHUTL, YTO CTeneHb
rmnokcemmmn y naumeHta ¢ X[H moxeT ycyrybutbcsa B nepmog o60CcTpeHnsa 60ne3Hn 1 3atem BEPHYTLCA K
NCXO0OQHOMY YPOBHHKO. B xo4e paHaoMM3MpoBaHHOIO uccneaoBaHns 6bin npoaHanmampoBaH addekT
OTCpOYEHHOM oueHkn HeobxoammocTn KT y 6onbHbix XOBJ1. MNocne knuHnyeckom ctabunbHOCTU B
TeYeHne 2 Mec KONMYECTBO ClNy4YaeB, B KOTOPbIX MPUMMEHEHNE aHHOro MeToAa OCTaBarnoch
060CHOBaHHbLIM, yMeHbLUIanocb Ha 36%, a Yepes rog HabnwaeHus - Ha 15%, 6e3 cyllecTBeHHOro
yXyALWeHNsa nokasartenemn netanbHOCTU, Ka4ecTBa XU3HWU 1 3aTpaT Ha MegULMHCKY0 noMous [27]. B
COOTBETCTBMM C BbIBOAAMM €Lle OAHOro nccnegoBaHus n3 obuiero KkonmyecTsa naumMeHToB, BNepBble
nony4mBLUNX B Nepuog npebbiBaHus B cTaumoHape pekoMmeHgaunio o Hayane OKT, 6onee yem y
nonoBuHbl 6onbHbIX (50,5% cnyvaes) nocne HeNPOOOIMKUTENbHOrO HabnwaeHns (B cpegHem 2,6 mec)
yXXe He Habnganocb KpUTEPUEB, CyXalLMX OCHOBaHMEM AN Ha3HavyeHus Tepanuu [28]. Jaxe npwu
ncxogHo ctabunbHom TedeHnn XOBJ1 B rpynne 60nbHbIX C BblpaXEeHHOW rMnokceMmen, npegnonararLwen
Ha3Ha4veHune [KT, yepes 3 mec HabnoaeHnsa y TpeTu naumMeHToB n3Mepsanoch p.O: Bbiwe 59 MM pT.CT.
[29].
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Takum obpasom, oueHKy nokasaHui k KT HeuenecoobpasHo NpoBOAUTL B NEPUO YXYALLEHUS TEYEHUS
3aboneBaHus, koraa 60nbLHONM, CKOpee BCEro, HaxoamTcsa B ctaumoHape. OObIYHO 3TO AenaeTcs Yepes 2
MecC nocre BbINUCKW, MO Mepe cTabunmaaumm cocTosHus. Ecnm e ns-3a BbipaK€HHOW rMNOKCEMUN UK
NOBTOPHbIX peunansoB 3abonesaHus KT Gbina Bce e Ha3HayeHa cpasy, AN yTOYHEHUS NoKasaHum K
ee NPoAOMKEHNI0 HeOBX04MMO OpraHn3oBaTh AMHaAMUYeckoe HabnaeHe 3a NauneHToOM.
O6cnenoBaHne nauyneHTa Nnpu yToMHeHUn nokasaHun Kk KT He A0mMKHO orpaHmMymBaTbCs onpeaeneHnem
Tonbko SpO:, KOTOpas ABNSAETCA CKPUHUHIOBLIM NokasaTenem. OkoHYaTenbHOE peLleHne crnegyet
NPUHUMATb TONbKO HA OCHOBaHWM MOBTOPHbLIX aHanNM30B ra3oBOro cocTaBa apTepuaribHON KPOBW.
AHann3sbl KPOBM HEOOXOAMMO NMPOBOANTL M ANS YTOYHEHMST HEOOXOAMMOro NOTOKa KMCNopoaa B
npouecce ero TutpoaHna. OCobeHHO BaXXHO 3TO Aenatb, ecniv y 60mnbHOro Habnogaercsa rmnepkanHus,
koTopas Ha ooHe KT moxeT ycyrybuTbes.

Kak yxe oTmeyvarnocb, cumtaeTcs, YTo npoaosmkmteribHocTb KT B Te4eHne cyToK AOSMKHA COCTaBNATb He
MeHee 15 4. BTa no3numsa ocHoBbIBaeTcs Ha ansanHax uccnegosadmn MRC, rae KT nposBogunachk no
15 4 B cyTkn, n nccnegosanus NOTT, B xoge KOTOPOro B rpynne, nosnyvyasLllen KMcnopos KpyrinocyTo4HO,
netanbHOCTb 6bina B 1,94 HMXe B cpaBHEHUN C 12-4acoBbIM (HOYHbLIM) MEPUOLOM.

Bnunanue npogomkutenbHocTn KT Ha pesynbTaTbl Ne4YeHns YTOUYHANOCh Takke B nccnegosanunm [30].
Mpwn cpaBHeHUN ¢ rpynnon 6onbHbix XOBJ1, KOTOpbIM KUCNIOPOA HEe Ha3Ha4vancs, BbPKMBAaeMOCTb bbina
BblLLE KaK Yy Tex naumeHToB, KTo nony4dan KT meHee 15 4 B CyTkM, Tak U y TeX, KTO NONb30Barscs
kncnopogom 15 4 n 6onee. Mexay asymsa pexumamm OKT He Habnoganock CywecTBEHHbIX OTANYUIA
BbIXXMBAEMOCTMW.

[OunckytabenbHbIM OCTaeTCcsa BONPOC, HA Kakne BenuYnHbl OKCU-reHauun crneagyeTt OpMeHTUpPOoBaThCs B
npouecce TUTPOBAHUA NOTOKa kmucnopoaa. CKkopocTb NoToka, BbibpaHHasa nocne obcrneaoBaHus B
COCTOSIHUW MOKOS, He Bcerga obecnevymBaeT afeKkBaTHY OKCUreHaUuWo B TEYEHNE CYTOK, koraa
noTpebHOCTL B KMcrnopoae konebnertcs, Hanpumep, n3-3a OrU3n4eckorn akTMBHOCTU. TpaH3UTOpHas
rMNOKCEMUA MOXET BPEMEHHO MOBbLICUTL AaBNEHME B NNErO4HOM apTepumn 1 pUCK apuUTMNN, XOTSA HE
SABMSETCA UX eOUHCTBEHHOW NpuymHom [31], n He AICHO, CNOCOBHbLI N Takne KonebaHmsi OKcUreHaunm
HUBeNUpoBaTb NonoxuTerbHble addekTbl OKT.

B nccneposannn MRC KT HauMHanacb co CKOPOCTU 2 1/MUH, C NOLLAroBbIM NOBbLILLEHNEM O
poctmxkeHna pO. >8 klMa (60 mm pT.cT.), a B uccnegoanHum NOTT - ¢ 1 n/MUH ¢ noBbIweHNEM No 1 1/MUH
A0 MakcumanbHbIX 4 nN/MUH, Noka, HakoHel, pO: Takke He nogHMManock Bbiwwe 8 klla. IMeHHO Takon
ypoBeHb pO: npu nposegeHumn KT cuntaetcsa yenesbiM. CKOPOCTb NOTOKA HE KOppeKTUpoBanach B
3aBUCUMOCTU OT BENUYMHBI OKCUreHaunn Ha hoHe n3nyecknx Harpysok. I3BecTHo, 4To
NPOJOIMKNTENBHOCTbL AecaTypa-Uumn 13-3a pusndeckon akTMBHOCTK Y 60onbHbIX, nonyyarowmx OKT v
AeMOHCTpUpyroLwmx p.0O. B Nokoe He MeHee 60 MM PT.CT., COCTaBMsiET OKOSIO YeTBEPTU LHEBHOIO
Bpemenu [32]. Anusoanyeckn SaO:Ha poHe Harpy3ok gocturaet 61-69% [33, 34]. UHanemnayansHoe
MoHuTOpupoBaHme SpO. B Te4EHNEe CYTOK NO3BOMNSANO B AalbHENLLEM CKOPPEKTUPOBATb CKOPOCTL NOTOKA
Kncnopopaa B cpeaHem ¢ 2,5 oo 1,2 n/MUH ogHOBPEMEHHO C YBENUYEHMEM BPEMEHM NpebbiBaHUSA
B6onbHOro B TedeHne gHsa ¢ 24,6 oo 52,8% B uenesom ananasoHe SpO.88-92%. OaHako Takum cnocobom
He Nony4anocb 3aMEeTHO MOBMUATb Ha NPOLOIPKUTENBHOCTb 3NM3040B AecaTypaumm Hmke 88% [35].

nusoabl gecatypaumm y 60MnbHbIX NPOUCXOASAT U BO BpeMsi cHa. OHU SBNAOTCA CreACTBMEM CHUXEHUS
MUHYTHOIO 06beMa BEHTUNALUN U HAPYLLUEHHON YyBCTBUTEITbHOCTU K rMnokcemun. B yxe
ynoMmuHasLwwemcs nccnegosaHum [32] SaO. y 6onbHbix XOBJ1, nonyyaswmx OKT, 6bina Huke 90% okorno
4YeTBEepPTU NPOAOCIHKUTENBHOCTM HOYHOrO BpemMeHu. B cxoxxem HabntogeHun [36] npubnmsnTensHo B
nonosuHe cny4vaes 6onbHble XOBJ1 ¢ yaoBneTBOpMTENbHOWM OKCUreHa-umnen Ha ooHe MHranaumm
KMCNopoaoM B MOKOE NPOBOAMMAN TPETb HOYHOrO BpemMeHu, npu atom Sa0. meHee 90%. Puck HouHowm
aecaTty-paumm 6bin Bbilwe Y naumeHToB ¢ p.CO: 245 MM pT.CT. 1 p.O. <65 mm pT.CcT. B nccneposanun
NOTT ckopocCTb NOTOKa KMcnopoaa ysenuymanachb st KoMneHcaumm BO3MOXHOW gecaTypaumm BO
Bpems cHa Ha 1 n/MuH 6e3 Kakmx-Nnnbo Nobo4YHbIX acbdekToB. ECTb CBEAEHNS, 0QHAKO, YTO TakoW NOAXOA
y 6onbHbIX XOBJ1 ¢ runepkanHuen accoumnmnpoBarcs ¢ Hapactaswmm p.CO. n pecnupaTtopHbIM aLmMao30M
Ha cnegytowee yTpo [37].

Takum 06pasom, Anst KOpPEKLMM CKOPOCTM NOTOKa KMCMOPOAa Y KOHKpeTHOro GornbHoro TpebyeTcs, kak
MWUHMMYM, pacronaraTb CBeAeHUSMUN O AUHAMMKe rnokasaTernei rasoBoro coctaBa KpoBU C Y4ETOM
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dM3n4EeCKON aKTUBHOCTM B TEYEHMNE CyTOK M anu3oaos HL. bonee Toro, ecnun NnosBRASOTCS OnaceHust, YTo
naumeHT, NoSyYnB pekoMeHAaL MM M3MEHATb CKOPOCTb MOTOKA KMcnopoaa, HanpuMmep Ha hoHe Harpysok,
OyaeT B cuiy KOTHUTUBHO-NOBEAEHYECKNX N UHBIX MPUYNH AeNnaTh 3TO HEKOPPEKTHO, LienecoobpasHo
NpeanoXnTb emy NOAAEPXKMBATb NOCTOSAHHYO BENNYMHY NOTOKA.

HasHauveHve OKT gomkHO conpoBoXaaTbCs NpegocTaBneHneM naumeHtTaMm nHopMaLmm o KIioveBbIX
acnektax meTtofa c nomoLubto becen, 6poLutop 1 T.4. ATO NO3BONAET 3aMETHO YNyYLUNTb
NPUBEPXXEHHOCTL NeyeHunto. B nccnegosanum [38] 6onbHble, Npoweawmne nporpaMmmy obyyeHus,
nonb3oBanuck KK 6onee 15 4 B cyTkn 6onee 4yem B 2 pasa valle no CPpaBHEHUIO C KOHTPOMBbHOW rpynmnown
(82 1 44%) n ny4we noHMmann HeobxoanUMoCTb ero npumeHeHus (93 n 41%).

O6y4eHne nauneHToB MHOrAa okasbiBaeTCcs Hed(PEKTUBHBIM, ECNIN OHO NPOBOAUTCS Ha aTane
yTOYHEHMs nokadaHunm K [JKT, korga okoH4YaTenbHOe pelleHne 0 Ha3dHa4YeHM MEeTOAA ELLE HE MPUHSATO,
UK €Cnn KucnopogoTepanus pekoMeHayeTCsl Ha OrpaHNYEHHbIN CPOK, A0 NPOBEAEHUS NOCNeayLLEero
AONoNHUTENbHOro obcnenoBaHms. Y 60nbHbIX B TakMX Criydasix MoryT (oopMmMpoBaTbCs 3aBbllLEHHbIE
OXMAaHUsA No NoBOAY BO3MOXHOCTEN AAHHOIO NeYeHns N NCUXonorm4ecknin UCKomaopT, ecnm
nokasaHnus k KT B ganbHenwem He noaTeepxaatorcs [39].

PesynbTathl npoBeaeHus OKT B 3HaUNMTENbHOW CTENEHM 3aBUCAT OT TOr0, HACKOMNbKO YCNELIHO
OpraHnM3oBaHO AMHaMU4eckoe HabngeHne 3a naymMeHTamm, nonydyarowmmmn kucnopod. Ero
uenecoobpasHocTb 00ycrnoBneHa LenbiM paaomM NpuyrH: He0BX0aMMOCTbLIO NOBTOPHOrO NOATBEPXKAEHUS
nokasaHun K JaHHOMY METOAY fleYeHuns1, NpoBepKon ageksaTHoCTU pexnma OKT 1 komnnaeHca 60nbHOro
nT.o.

MpoTtokon HabntoaeHnsa B nccnegosannax MRC n NOTT 6bin cocTaBneH ¢ y4eTOM 4YacToTbl TUTPOBAHUSA
CKOPOCTM NOTOKa kucnopoaa 1 pas B 3 mec. B 6onee no3gHem nccrneaoBaHnm 661510 OTMEYEHO, YTO
yMeHbLUEeHMEe YyacToTbl HabnaeHns ¢ 1 pasa B 2 mec 4o 1 pa3a B nonroga He NpMBOAUIIO K YBENNYEHUIO
4YacToTbl rocCNUTaNU3auUnin N Criy4aeB OKa3aHWUst HEOTITOXKHOW MOMOLLM, ANUTENBHOCTM rOCNMTaNn3auun n
YPOBHSI NeTanbHOCTU, HO NO3BOSIANO CHU3UTL cToumocTb KT [40].

HeobxoanmocTb NOBTOPHbIX AOMAaLLHUX BU3NTOB K BorbHOMY, nony4vatoiemy OKT, 6bina oceelleHa B
psge pabot. [Npu peTpocnekTMBHOM aHanuae aaHHbix o nposeaenun OKT B rpynne n3 97 nayneHToB
ObIN0 NokasaHo, YTo B 62% criyyaeB He cobntoganuce TpeboBaHusa no obenyxmsaHunio KK, B 63% - no
CKOPOCTW NOTOKa kucropoda un gnutensHoctn KT B TedeHne cyTok. Kaxabin 4eTBepTbI NauneHT
npogoskan KypuTb Unn cTankuearcsa ¢ naccuBHbIM KypeHuem [41]. Mo gaHHbIM [42], nuwb B 33%
cny4vaes npogomkutensHoctb KT B Te4eHne cyToK COOTBETCTBOBara pekomeHgaumam, a anvHa
LunaHra, nayuiero oT KoHueHTpaTopa, B 90% cny4aes orpaHnymBana nepemMeLleHns naumeHTa B
npegenax goma. B xoae npocnekTMBHOIoO KOropT-HOro HabnoaeHns 227 6onbHbix, nonyyvaswwmx OKT,
ObInKn pasgeneHsl Ha ABe rpynnbl. B ocHOBHOW rpynne 2 pasa B rof, NPOBOAMIIOCH MaHOBOE KIMHUKO-
dyHKUMOHaneHoe obcrneaoBaHne NaUMEHTOB B MEOULNHCKOM LEHTPE U, KpOME TOro, Kaxable 2-3 Mmec
BGonbHOro Ha oMy noceLlanu cneumanncTbl: NyrbMOHOMOr, MeanLUnHeKasa cectpa, peabunutonor
(yacToTa BM3MTOB 3aBuUCeNa OT 3anpOCOB NauneHTa unm pekoMmeHgaumi HabnaasLwero ero Bpaya
obuwen npaktukn). K koHuy 10-neTHero nepuoaa 6b1510 nokasaHo, YTO B OCHOBHOM rpynne 605bHbIX Obinn
HWXXe nokasaTenn CMepTHOCTU, 06OCTpeHnn pecnnpaTtopHoro 3aboneBaHnsa 1 rocnuTannsauni B
oTAerieHne HeOoTNOXHOW MOMOLLU, eCrv CPaBHUBATL C KOHTPOMNbHOW rpynnou [43].

B conoctaBnmom nccnegoBaHum nporpamMmma HabrnogeHns 3a nauMeHTaMmm U3 OCHOBHOM rpynnbl (46
BOrbHbIX) BKMNtOYana exeMecsa4Hbl TeneOHHbIN 3BOHOK, MaHoBble OCMOTPbI Ha AOMY Kaxable 3 Mec n
AOMNOMHUTENbHbIE OCMOTPbI HA OMY UMW B MEAULNHCKOM LeHTpe Mo Mepe HeobxoamMmocTu, B
KOHTPOSbHY0 rpynny Bxoaunu 48 yenosek. Yepes rog HabnogeHms okasanock, YTO B OCHOBHOM rpynne
4yacToTa M NPOSOIMKUTENBbHOCTb roCNMTanM3auun MeHbLue. CnegcTemem 3TOro ctana CylecTBeHHas
3KOHOMUSA (PMHAHCOBbLIX 3aTpaT HECMOTPS Ha CTOMMOCTb peanuaaumm caMmoun nporpamMmmbl [44].

B xoae HabnogeHus HeobxoanmocTb npoaosmkeHns KT He noaTeep)kaaeTca B psiae crnydaeB. Kak
ObIN0 NokasaHo Npu obcnegoBaHum rpynnbl U3 157 6onbHbIX, NMUWbL Y 73 13 HKUX (46,5%) cobnoganucs
Bce kKputepumn nposeneHus KT [060CHOBaHHOCTb Ha3HaYeHUs C y4ETOM BbIPaXXEHHOCTM MTMMNOKCEMUM B
noKoe, perynspHOCTb MOHUTOPU-POBAHUS AAHHbIX MYNbCOKCUMMETPUK, cTaTyc TabakokypeHus (TK)].
OcobeHHO YacTo pacxoXxaeHus ¢ odmumanbHbIMU peKOMeHAAUNAMM KOHCTaTUpoBanuch, koraa OKT
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nepBUYHO Ha3Ha4vanu TepanesTbl, a He NyrbMoHonoru [45]. OTcyTcTBME NOKa3aHUW, HegoCTaToOYHas
NPUBEPXKEHHOCTb BOMBHOMO K NIeYEeHNI0 MOryT CTaTb NPUYNHON OTMeHbI [KT.

HouHasi kucriopodomepaniusi

HouHnas kucnopogotepanus (HKT) npoBoauTcsi, COOTBETCTBEHHO, TOJNbKO B HOYHbIE Yachl, 6e3
NPOAOIMKEHNS Ha aTane npobyxaeHus n B AHeBHoe BpeMs. Passutuio HL y Tex naumeHToB, y Koro
AHeBHoe p.0O. octaetcs Bbiwe 8 kla (60 Mmm pT.CT.), CNOCOBCTBYET yXyALLEHNE BEHTUNALNOHHO-
nepgy3noHHbIX OTHOLLEHUI B NErKUX N3-3a fnexadero nosioXXeHus!, a Takke CHUKEHNE akTUBHOCTU
AblXaTenbHOro LeHTpa Bo cHe. HJ, kak npaBuno, KoHcTaTtupytoT, ecnu Sa0. y naumeHTa 6onee 30%
HOYHOro BpeMeHu onyckaetcs Huke 90%, 4acTo 3TO codeTaeTCsi C yMEePEHHOW rMnokceMmen HEM.

XoTs B psiie criydaeB HapyLLEeHMsi ra30BOro CoCTaBa KpOBM NPOrpeccupytoT, He CcTouT paccmaTpusatb HL
Kak TpaH3UTOPHYIO CTaauio, NpeaLllecTByoLwyto nageHnto p.0O: Huxke 8 klMa (55 mm pT.cT.): ann3ogbl HO
MOryT ANMTENbHOE BPEMSI OCTaBaTbCH M30SIMPOBAHHBLIMW, HE CONPOBOXAASACh AecaTypaunen gHem [46,
47].

Psapn aBTopoB oueHunu pacnpoctpaHeHHocTb HI y 6onbHbix XOBJ1. Bbino nokasaHo, 4To y Tex
NMaumMeHTOoB, Yy KOro catypauns KUCIopoaom aHem Gbina Huke 95%, HI Beisenanace B 49,2% cny4vaes.
9710 cooTBeTcTBOBanNO 4,8% npu nepecyeTe Ha BClo rpynny 6onbHbIX 6e3 yyeTa AHEBHOW caTypauun [48].
Mpn o6cnenoBannn 128 nauneHTtoB ¢ XOBJT ¢ ymepeHHoM rmnokcemmen B nokoe (56-69 mm pT.cT.) y 49
yenosek (38%) Habnoganack HL 6e3 npn3HakoB 06CTPYKTUB-HOrO anHoa cHa [49].

Bnunanue HO v HKT Ha nporHo3 XOBJ1 ocBelanocs B psige MCTOYHUKOB. B yacTHoOCTH, ahdpekTUBHOCTb
HKT 6bina ndyyena B rpynne u3 76 6onbHbix XOBJ1 ¢ runokcemunen 7,4-9,2 klMa (56-69 mm pt.cT.) n HA.
3a gByxneTHun nepuog HabnoaeHns B noarpynne, rae HKT Gbina HasHayeHa (41 naumenT),
neTanbHOCTb M YPOBEHb JaBIiEHMS B JIEFOMHOW apTepumn CyLLeCTBEHHO He OTNINYanuch OT XapaKTepUCTUK
KOHTponbHowm rpynnsl (35 naumneHToB) [50]. B xoae paHAOMU3MPOBaHHOIO TPEXNeTHero nccregoBaHns
6onbHbIM XOBJ1 ¢ p.0. 260 MM pT.cT. n H HasHa4Yanucb KMCNoOpoa NN KOMHATHbIN BO3AYX B HOYHbIE
yachbl (gBe rpynnbl No 19 yenosek). bbINo NOATBEPXXAEHO YMEPEHHOE nonoxutensHoe BnnaHne HKT Ha
BEMNMYMHY AaBMEeHUs B ErO4HOM apTepun - CHWXeHNe B cpegHeM Ha 3,7 MM pPT.CT. Y TeX, KTO

nony4an KMcnopos, v noBbleHne Ha 3,9 MM PT.CT. B KOHTPONbHOM rpynne. BolknBaeMoCTb NaLneHToB
AOCTOBEPHO He oTnnyanack [51]. B peTpocnektnBHomMm HabntoaeHun 3a 169 6onbHbiMmM XOBJ1 ¢ p.O. >60
MM PT.CT. MPOAOSPKUTENBHOCTb XN3HW Yy naumeHToB ¢ HA (77 nauneHToB) Gbinia MeHbLUEe, YeM Y BOSbHbIX
6e3 HL (932 naumneHTa), 2,89+1,7 1 3,7+1,7 net cootBeTcTBEHHO (p <0,003). BdhdekT HKT B OTHOLIEHUN
BbhknBaemocTtu BHOBb oTcyTcTBoBan [12]. HKT y 6onbHbix XOBJT ¢ HOYHOM rMnokceMmnen He
conpoBoXxaarnacb ynyyleHnem kayectsa cHa [52].

HouHas runokcemus MoxeT guarHoCTUpoBaThcs y nauneHToB ¢ XCH. 3ToMmy cnocobeTByHOT:
YMEHbLUEHVE BEHTUNALNN BO BPEMS CHA, PECTPUKTUBHbBIE HApYLUEHUST (OYHKLUUN BHELLHErO AblIXaHus,
pacCTpoMCTBa AblXaHUS BO CHe, yXylleHne ra3oobmMeHa u3-3a BEHTUNALNOHHO-NEPXY3NOHHbIX
HapyLLUEHUHN.

Koppekumsa HouHon runokcemunn y 6orbHbix ¢ XCH BkntovaeT B cebs B nepByto ovepenb NneveHme
OCHOBHOro 3aborneBaHus. K 4ONOnHUTENbHbIM HanpasneHnam nevyeHms otHocatca HKT u metoab!
pecnupatopHon nogaepxkn. Pesdynbtatsel npoBeaeHns HKT y 6onbHbIXx ¢ XCH 1 HOYHOM runokcemuen
HeoaHOKpaTHO aHanuanpoBanuncb. MecsuHbin Kypc HKT co ckopocTbio NOToKa Kucrnopoaa 2 n/MuH y
naumeHToB ¢ XCH n gbixaHmem YeriHa-CTokca NpuBOANI K YNYYLLEHUIO KAQYEeCTBaA CHA CO CHDKEHMEM
nHaekca «anHoa/runonHoa» (LA [53]. B conoctaBumMoM no AM3anHy uccnegoBaHum yBenmyeHme
CKOPOCTM NOTOKa Kucnopoaa ¢ 2 0o 4 n/muH conpoBoxaanock 6onee sametHon agnHamukon UAT [54].
Kpome Toro, acpcpekt HKT okasbiBancs aHaumTenbHee y naumMeHToB ¢ 60nee BbICOKUM YPOBHEM

pP-CO: [55]. Mpwn Ha3zHayeHnn HKT co ckopocTbio NoToka kucrnopoda 2-3 n/MuH y B605bHbIX C 3aCTOMHOM
CH v gbixaHmem YenHa-Ctokca He Tonbko cHmkancsa WAL u ysenuumsanach obLiasi NpogosrmKUTENbHOCTb
CHa, HO U yry4yLanocb COOTHOLWeEHNe a3 MeaneHHoro n BuicTporo cHa [56]. CBegeHns o Apyrmux
appektax HKT Bbirnggenu npotusopeyunsbiMn. B nccneposanusax [57, 58], npogormkaswmxca 12 n 52
Hep cooTBeTCcTBEHHO, HKT HasHayanu 6onbHbiM ¢ XCH II-111 doyHKUMOHanNbHbIX Knaccos no
knaccudpumkaumm NYHA v ueHTpanbHbIMU HapyLLEHNAMN ObiXxaHus. JleyeHne npMBoANMIO K yryudLIEeHUIO
COKpaTUTENbHOW aKTUBHOCTU MUOKapAa NEBOro Xenyao4ka, K CHKeHuto knacca CH, a Takke K
YNYYLIEHNIO Ka4YeCTBa XU3HU U NEPEHOCUMOCTU (PU3NYECKNX HAarpy3oK. ABTOPbI HE YTOYHWUITU YPOBEHb
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p-O. y o6cnegoBaHHbIX NaumMeHToB. [JJOCTOBEPHbIX pasnnynm no 4actote HebnaronpusTHbIX
Kapaunonornyeckmx codbitui (npu HabngeHun B TedeHne 52 Hepn), KOHUEHTpaUuM HopaapeHanvHa,
npeacepaHoro 1 MO3roBOro HaTPMMYpPETMYECKOro NENTUAO0B B Nria3Me BbisiBIIEHO He 6bino. Te e aBTopsbl
coobuwanu o Tom, 4TO y NaumeHToB, nonyyaswux HKT 6onee nonyroga, cokpallanncb KONM4ecTso n
NPOAOIMKUTENBHOCTb rocNUTann3auni, Yyactota obpalleHnn 3a HEOTMNOXHOW MOMOLLLIO 1 aMBynaToOpPHbIX
NnoceLleHnI, YTO COMPOBOXAANOoCh NOSIOXUTENbHBIMU dapMako3KOHOMUYeckuMn nocrieactenamu [59]. B
paHOOMU3NPOBAHHOM NEepPeKpPecTHOM ABONMHOM crienoM nccnegosanum [60] 6onbHbiM ¢ XCH 1 abixaHnem
YenHa-CToKCa B Te4deHre Hegenv nonepeMeHHo HasHavanm KMCcnopoa nnn atMmocgepHbi BO3ayx Yyepes
HocoBble KaHtonu. MNpu npoegeHnn HKT Hapsiay € ymMeHbLEHMEM NPOAOIMKUTENBHOCTU AblXxaHus YenHa-
CTOKCa 1 yny4ylweHnem kayecTBa CHa KOHCTaTUpoBanach NosioXUTeNbHaa AUHaMMKa KOTHUTUBHOWN
YHKLMU N TONepaHTHOCTM K OH.

Hanpotus, B Apyrnx cnyyasx 4OCTOBEPHOro yny4yleHUs CoKpaTUTeribHON akTMBHOCTU MUOKapaa npu
npumeHeHun HKT B TedeHue 3 mec He Habntoganock [61], a npu npueme Ha NpoTskeHnn 4 Hed 6bino
NPOAEMOHCTPUPOBAHO YMEHbLLEHME IKCKpeLuumn HopagpeHanuHa ¢ moyon [62]. Bnuanne HKT Ha
Ka4yeCTBO XWU3HW, KOTHUTUBHYO OYHKLUMIO B YNIOMSAHYTbIX UCCMEeA0BaHUAX noka3aHo He 6bino. HKT He
BbI3blBaria 4OCTOBEPHOIO CHMXXEHNSA KONMYeCcTBa apuTMMIM, B TOM YMCIIE XenyLo4KOBbIX [63, 64].

MB xapakTepusyeTtcsa nporpeccupytoienn 6poHxmanbHonm oocTpykumen, H n HapyLeHnamm cHa
(mocnegHne moryT 6bITb B TOM YMChe crieqCcTBUeM Kalwnsi). PasBuTe HOYHbIX TMNOKCEMUN 1
rmnepkanHum 9BnaeTcsa Ans Takmx 60bHbIX HeGnaronpmUsATHLIM NPOrHOCTMYECKMM Npu3HakoMm. B page
nccnegoBaHui NpeanpUHNManimcb NONbITKU YTOYHUTL BIUSIHWE KOPPEKLMN ra30BOro CocTaBa KpoBu C
nomoubo HKT Ha TeyeHne MB. O0LWMM HegocTaTkoM Bcex HabnoaeHum Obino To 00CTOATENBCTBO, YTO
KONM4ecTBO naumeHToB He npesblwano 10-15 yenosek. B paH4OMU3MPOBAHHOM 4BOMHOM Crenom
nccnegoBaHum, NPOAOIKaBLUEMCH B CpegHEM OKOMo 2 neT, 6onbHbIe Nony4vann Yepes HOCoBbIE

KaHIOMM KMCNopoa unn atMocepHbIn BO3ayX B HOYHbIE Yachkl [26]. McxoaHoe p.O. y nauneHToB He
npesbIlWano 65 MM pT.CT., a Nocne TUTPOBaHNA NOTOKa KMUcropoaa ysenmymsanocb 4o 70 Mm pT.CT. U
Bbiwe. HKT He npuBogmna K oTAn4mnaM no neTanbHOCTU, YacToTe rocnutanusaumi n Temnam
nporpeccnpoBaHns 3abonesaHuns. ABTOpbl OTMETUAN NULLb YBENUYEHNE BpeMeHu npebbiBaHus Ha yyebe
nnun Ha paboyem mecte B rpynne HKT u yxyaweHue - B KOHTponbHoM rpynne. B HabniogeHun [65]
B6onbHble MB NnocnegoBaTenbHO Nonyyany KUCNopoa Unn Bo3ayx B TedeHme ogHon Houn. HKT nosbiwana
Sa0:, He npuBoaMNa K KIMMHUYECKM 3HAYMMOW TMNepKanH1Mm, HO Ha Ka4yecTBO CHa He Bnusana. OTcyTcTBme
BNuAHUA HKT Ha kayecTBO CHa HECMOTPSA Ha yny4lleHMe OKCUreHaunmn 6bIno OTMEYEHO U B
nccnenosaHuax [66, 67]. B Hux, ogHako, HKT, B oTnnvne ot MeToanK BEHTUINSLIMOHHOW NOAAEPXKKM,
npueoauna K runepkanHum. CoemecTtHoe npumeHenne HKT n BeHTUNALUMOHHON NoaaepXKn
HMUBENMPOBANO Takoe OCITOXHEHME.

TeueHne nHTepcTuumanbHoro 3aboneBaHns Nerknx CoONPoOBOXAaeTCs pasBUMTUEM OHEBHOM N HOYHOW
rMNOKCEMUN, HapyLLEHNEM CHa U yXyALleHneM ero kayectsa. B nccnegosanum [68] npumeHeHne
Kncrnopoaa cpaBHMBaroch ¢ nogaden atmocgepHoro sosayxa. HKT nossonsina nosbicnte Sa0. y
BO0nbHbIX MHTEPCTULMANbHLIM 3ab0neBaHNEM NErkMx B HOYHOEe BpeMsi B cpeaHem ¢ 82,3 0o 94,8%, uto
CYLLLECTBEHHO YMEHbLLAMN0 4YacToTy CepAeUHbIX COKpaLLEHUI N ObIXaTeNbHbIX ABUXKEHNIN, HO HE
yny4yLasno COH.

Y 60nbHbIX HENPOMbILLEYHBIMW 3aboneBaHMs MU NPOrpeccmpoBaHmne ANCOYHKUNN ObiXaTeNbHbIX MbILLL,
MoxeT npmBoanTb K HL, (ocobeHHO B hasy BGbicTporo cHa) ewe Ao passutna XOH 2-ro Tuna. beino
nokasaHo, 4yto H[1 aBnsetca HebnaronpuUsTHLIM NPOrHOCTUYECKUM (DAKTOPOM B OTHOLLEHUN
BbIXMBAEMOCTU NpU MbleyHon anctpodpumn dioweHa [69]. MNMpumeHenne HKT y Takmx naumeHToB C
HOYHOW rMnokcemmnen n HopmaneHon SaO. npu NnpobyxaeHun npegynpexagano HA, Ho He yny4dwano
Ka4yeCTBO CHa M COMpOBOXAanoch yBenmMyeHneM npoaosMKUTESNTIbHOCTU rMMOMHO3 1 anHod [70]. JaHHble O
p.CO: B paboTe He NpMBOAMMNCE, NO3TOMY TPYAHO CyauTb, cnocobHa nu HKT B Takmx crniyvasx
NpoBOLMPOBAaTbL BEHTUAALMOHHYO [H.

HasHaueHue HKT paccMaTpumnBanocCb Takxe y BOONbHbIX C OAbILLKON LEeHTpalribHOro reHes3a, B TOM 4ucrne c
AbixaHnem YernHa-CTokca, CBA3aHHbLIM CO CHUXEHNEM YYBCTBUTEJTIBHOCTU AblXaTelIbHOIo LUeHTpa K CO.,
npun cnHgpome O6CprKTVIBHOFO arnHo3 CHa M r’MNOBEHTUNSILNK, CBSAI3AHHOM C OXUpEHNEM. Kak npasuIo,
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HKT npumeHsanacb Hapsigy ¢ MeTo4amMu BEHTUNSALMOHHOW NOAAEPKKUN, U OTAENBHO ee 3HaYeHNE He
n3y4anocs.

Takum obpasom, HeobxoauMocTb HasHavyeHust HKT npu Bcex pacCMOTPEHHbIX HO30M0rMsiX ocTaeTcs
crnopHou. Y6eauTtenbHbIX gaHHbIX, YTo HKT ynyywaeT BblXKMBaeMOCTb NaumMeHToB, HeT. OHa MOXeET ObITb
onpaegaHa nuLwb Y Tex 6onbHbIX ¢ H, ¥y KOTOPbIX, C O4HOM CTOPOHBI, OKa3blBaeTCst HEA(EKTUBHOM
OonTMMU3aUNA MegMKaMEeHTO3HOW Tepannn 1, C PyroM CTOPOHbI, HET Noka3aHun K npumeHexnto OKT n
METOAO0B PECNMPATOPHOM NOAAEPXKKM (MM eCcnNn OAHa NLLb pecnupaTopHas nogaepka He No3BosnsieT
npeaynpeants HLO). MNMpn HasHaveHun HKT BaXXHO He TONbKO NOATBEPANTL MNONOXUTENBHYIO ANHAMUKY
H[, HO N UCKNIYNTL HapacTaHMe rTnMnepKanHuu.

AmbynamopHasi KucriopoOHas mepariusi

AmbynaTtopHas kucnopogHas Tepanua (AKT) npegnonaraet npuMmeHeHue kucriopoga Ha poHe ®H un npu
noBCeaHEBHOM aKTUBHOCTU. B Tex cnyyasx, korga y nauneHTta HeT nokasaHun kK KT, HO OH cTankusaeTcsa
¢ aecatypauuen npu BoinonHeHnn ®H, AKT cnocobHa Ha KOpOoTkoe BpeMsl YNyYLNTb TONEPaHTHOCTb K
Heln. ABTOpbI UCCNeaoBaHW NbiTanMcb NpoaHanuanpoBaTth kak BrusHMe AKT Ha cnocoBHOCTb K
pa3oBoMY BbINonHeHnto PH, Tak n gonrocpoyHble ahdekTbl IeYeHnsd, oTpaxarowme ANHaMUKy
dUn3N4EeCcKon akTMBHOCTU U KayecTBa Xn3Hu OonbHbIX. MNMpenmMyLLecTBeHHO HabngeHUA Kacanuchb
6onbHbIX XOBJ1 ¢ yMepeHHOW rmnokceMmen nnm HopMokcemmen B nokoe. B kpynHom metaaHanuse (32
BKITHOYEHHbIX paHAOMM3NPOBaHHbBIX KOHTPONIMPYEMBIX UCCriefoBaHus, 865 nauneHT) GbIno BbISIBNIEHO, YTO
AKT, npoBoausLuasica Bo Bpemss ®H nnu noBceaHEBHOM aKTUBHOCTU, yMeHbLUana oablwky Ha 0,7 6anna
(npwn oueHke no wkane ot 0 go 10 6anno.). [NpenmMyLLECTBEHHO 3TO Kacanocb Tex 60MbHbIX, Y KOTOPbIX
aecarty-paumsa ¢ nageHmem SaO:; Huxke 88% Ha poHe PH He npoucxoguna, u cutTyauum nMmeHHo ¢ ®H, a
He C NOBCEAHEBHOW aKTMBHOCTbIO, FAe AMHaMMKa OAbllwky Obina codTeHa HeybeanTenbHON.
OTcpoyeHHbIn (TpeHupytowmin) adodekt AKT He nogTBepamncs. YnydweHue kadecTBa Xu3Hu bnarogaps
AKT Takke okasanocb He BMosfiHe o4eBuaHbIM [71].

B opyrom meTtaaHanuse (4 paH4OMU3NPOBAHHbBIX KOHTPONUPYEMbIX nccrneaoBaHnd, 331 nauneHT) aBTopbl
coobwunm o 6onee BbICOKOM KadecTBe xu3HK Yy 6onbHbIX XOBJT npu npumeHeHnn AKT (QoMeHb!
«OfplLLKay, «yCTanocTb» MO ONPOCHUKY XPOHUYECKMX pecnmpaTopHbix 3abonesaHun). MNoareepxaeHni
ToMy, 4yTo AKT BNMSIET Ha BbPKMBAEMOCTb MNaUMEHTOB, NOMYy4YeHO He 6bIno [72]. B paHOoMU3MpOBaHHOM
nepeKkpecTHOM nccnegoBaHum Obino nokasaHo, 4To AKT y 6onbHbIX XOBJ1 3ameTHO noBbIwana nukoByro
CKOPOCTb BblNosiHeHus ®H no cpaBHEHUIO C aHaNorM4yHbLIM rnokasaTernem npu nogade Bosgyxa, Ho
npupocTa cunbl Npyn 3ToOM He Habntaanocs [73].

AKT MOXHO NpUMEHATb NPU NPOBEAEHMN NPOrpaMmm nerovHon peabunutaunn. B nccnegosanum [74]
6onbHble XOBJ1, 6narogaps kncnopoay cnocobHble npeogoneTs anctaHumioo Ha 10% 6onbLue npu
BbIMOSHEHUN WATTN-TECTa, ObINM pasgeneHsl Ha ABe rpynnbl. [laumMeHTsl B NepBoOv rpynne, Hapsagy ¢
neroyHon peabunuraumen B TedeHue 6-7 Hen, nonydanu AKT, BO BTOpou rpynne nm nogasanv BO34yX.
TonepaHTHOCTb K ®H no gaHHbIM WaTTA-TecTa ynydwanack B 06enx rpynnax, Ho B NepBon rpynne
npubaska coctasuna B cpegHeM 204%, a BO BTOPON - TONbKO 77%.

B conocTtaBnmoe no ansarHy uccriegosaHune 6biny BKIoYeHbl 6orbHble 6e3 yyeTa X MCXO4HOW peakuunm
Ha kucnopon [75]. AKT He yny4wana pesynbtatbl SIerodHon peabunurtauum (TonepaHTHOCTb K ®H,
KayecTBO Xu3HW, konmyecTso oboctpeHnn XOBJT) no cpaBHEHUIO € rpynmnon, KoTopas nony4vana Bo3ayx.

B metaaHanuae 33 nccnepoaHui (620 6onbHbix XOBJT) npocnexeHo aonrocpoyHoe BnvsiHue AKT Ha
TonepaHTHoCTb K ®H B TecTe ¢ 6-MMHYTHON XO0AbOON UK B LWIATTN-TECTE, a TakkKe Ha MHTEHCUMBHOCTb
oablwkKM no wkane bopra. CpegHAsa NpooomKUTEeNbHOCTb HabnoaeHnn coctasnana 8-12 Hep.
[ocToBepHble pasnuuusa mexay rpynnamu ¢ AKT n nnauebo otcytctBoBanu. B oTHoWweHUN KayecTBa
XWU3HU nonoxuTernbHasa AnHaMmuka Ha poHe AKT oTMevanach TOMbKO B TeX UCCrneoBaHusix, rae
naumeHTbl Habn4anMcb UCKMYNTENBHO B JOMALLUHUX YCIOBUAX (OOMEHbI «OAblLLIKa» U «yCcTanocTb» no
OMNPOCHWNKY XPOHUYECKUX pecrnupaTopHbIX 3abonesaHnin). Ecnu xxe npoTokon npeanonaran nposegeHne
nporpamMm nerovyHon peabunutauun, AKT He npuBoamna K CyLleCTBEHHbIM CABUraM KadecTBa XU3HU [76].

Hebonbluon meTaaHanms (3 paHAOMU3VMPOBAHHbLIX KOHTPONMPYEMbIX UccrneagoBanus, 98 naumeHToB)
kacancsa npoegeHus AKT y 60nbHbIX nanonatn4eckmm nerovyHbim prnbposom. OH He No3BoNUI caenaTtb
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Kakne-nnbo onpeneneHHble BbiBoAbl 06 adpdektnBHoCcTM AKT B OTHOLLEHMM TONEPaHTHOCTM K PH,
CTENEHN OAbILLKN N KaYeCTBa XXMU3HU Y Taknx naumneHTos [77].

HasHauyeHne AKT 6onbHbiM MB ¢ ymMepeHHOM rmnokcemMmen ConpoBOX4anochb yBennyeHnem
NPOAOIMKNTENBHOCTM BbINONHeHUs ®H, nosbiwano yposeHb Sa0. 1 npeaynpexagano gecatypauuto [78-
80]. BmecTe ¢ Tem nposegeHne AKT ocrnoXHANocb TeHaeHUMen K runepkanHum [25].

O6cnenosaHue rpynnbl U3 12 60MbHBIX KUGOCKONIMO30M C YMEPEHHOM MMNOKCEMUENn BbiiBUMNO, 4To AKT
yMeHbLUana BeposiTHOCTb Ae-caTtypauumn B TecTe ¢ 6-MUHYTHOM X0A4b60W, BbIPaXKEHHOCTb OAbILLKA U
BPEMsi BOCCTaHOBIEHNSA B CPaBHEHUN C NoJadven Bo3ayxa, HO He COMNpoBOXaarnach yBerimyeHnem
npovaeHHon guctaHumm [81].

AKT moxeT HasHa4aTbCcs 1 TeM 6onbHbIM, KTO yxxe nonydaet AKT. Ecnun Takon nauneHT cnocobeH K
ymepeHHoun aktnsHoctu, AKT nomoraeT emy BbinonHUTe ®H 1, kpome Toro, obecneumBaeT AOCTUXKEHNE
Tpebyemon npogormxkutenbHocTn KT B TeyeHne cyTok (He meHee 15 4). Korga xe 6onbHowM,
nonyyvarowmn OKT, yxe nonHocTbo yTpatun mobunbHocTb, AKT ucnonbsyetca ans obecneveHus
BO3MOXHOCTW TPAHCMOPTUPOBKMN NaumeHTa B CTaumoHap v T.1.

HononHuteneHoe nsyyeHune pesynbtaToB nccnegosaHnsa NOTT npuseno k BbiBogy [82], 4To
KncnopogoTepanuns ¢ NnpUMeHeHnemM ambynaTopHbIX NCTOMHUKOB KMCIIOpOAa No3Bonsna 4OCTUYb
fonbLlen NPOAOCIMKUTENBHOCTU NIEYEHNSA B TEYEHME CYTOK MO CPaBHEHUIO CO CTaLUMOHAPHBIMU CUCTEMaMM
(B cpegHem 17,7 n 11,8 4 cOOTBETCTBEHHO). JTO 0becnevnBano npesbieHme 15-4acoBoro nopora,
KOTOpbI CYMTAETCA 4OCTATOYHbIM N5 YBENUYEHNSA NPOAOIKUTENBHOCTU XMU3HM BOMNbHbBIX C rTMNOKCEMUEN
B nokoe. Cxoxun pesynbtat 6bin nonyyeH n B HabnwogeHum [83], koraa cpaBHUBaNUCh ABa pexnma
neYeHns - NPUMEeHeHNe TONMbKO CTaLMOHAPHOIO MCTOYHMKA KMcnopoaa nnnm KoMonHnpoBaHmne
CTauUMOHAPHOro N NOpPTaTUBHOrO NCTOYHUKOB B paMkax KT y 6onbHbix XOBJ1. Npu coyeTaHHOM noaxoae
npogomkntenoHocTb KT B TedeHne cyTok yBenmumBanach B cpegHem ¢ 14 oo 17 u. NMayuneHTsl,
nonyyaswme AKT, mornn npoBoanTb GornbLUIe BPEMEHN BHE AOMA, XOTSA Npovne pyHKLUMOHAamNbHbIE
XapaKTepPUCTUKN rpyrn 3aMeTHO He OTNNYanuchb.

B nepekpecTtHOM nccnegosaHum [84] 6binmn NonyyYeHbl HECKOMbKO UHbIE AaHHble. ABTOPbLI CpaBHMBanmu
Tpu pexnma neveHmst nocpeactesom KT, 4na KOTOpOW MCNOMb30OBaNu: a) TONbKO CTaLMOHaPHbIN
NCTOYHUK Kncnopoaa, 6) ctaumMoHapHbIA MCTOYHUK U KUCITOPOA M3 NOpPTaTUBHbLIX 6annoHoB, B)
CTauUMOHAPHbIN UCTOYHUK N CXKaTbl BO34YX U3 NOPTATMBHbLIX 6annoHoB. Kaxabin pexxmMmM BbIMOMHSAMICS B
TeyeHne 3 mec. He Tonbko TonepaHTHOCTb K PH No gaHHbIM TecTa ¢ 6-MUHYTHOM X0Ab60M N Ka4YecTBO
XWU3HWU (ONPOCHUK rocnuTarnsi CBATOro feoprusi), HO U NPOAOIMKUTESNbHOCTL KUCopoaoTepannn B Te4eHme
CYTOK OKasanucb cornoctaBUMbIMU. BO3MOXHO, 3TOMy cnocobcTBOBasio To 06CTOATENLCTBO, YTO NpU
NPUMEHEHUN TONBbKO CTaLMOHAPHOIro MCTOYHMKA KMcnopoga npogormkutenbHocTe KT B Te4eHne CyToK u
Tak Oblfa 4OCTaTOYHO BbICOKOW, OKOS10 18 4. B opyrom nepekpecTHOM nccrneaoBaHnm oueHMBanoch
noesefeHue n Bpemsa peakuumn 6onbHbix XOBJ1 ¢ runokcemunein B 20-MUHYTHOM TecTe, KOTOPbIN
nMnTMpoBan ynpaeneHne asBTomobunem. CyLlecTBEHHbIX NPEUMYLLECTB MO CpaBHEHMUIO C BO3ayxom AKT
He npoaeMoHcTpupoBana [85].

B uenom cerogHsa cuntaetcs, 4To AKT MOXeT conpoBOXa4aTbCA pSA0M MONOXKUTENbHbLIX 3dEKTOB, HO
He criefyeT pekomeHOoBaTb ee B PyTUHHOW npakTuke. B 6onblen ctenenn AKT paccumTtaHa Ha
nauneHToB, He NpeKpaLLaloLWLnX akTUBHbBIA 06pas KU3HU UK NOoNyYarLWwmX MeguUnHCKue npoueaypbl BHe
aoma. Ecnn y 6onbHoro HeT ocHoBaHu Ans Hadana KT, HO OH cTankuBaeTcs ¢ gecatypauunen Ha ooHe
ymepeHHon ®H (B ToM Yncne npu npoBeaeHUn nporpamMm fiero4Hon peabunutaymm), Heobxoaumo
noatTBepauTb, 4To AKT EeNCTBUTENBLHO NPMBOAUT K MONOXUTENBHOM AUHaMUKE TonepaHTHocT K ®H, a
Takke ybeouTbCcsl B KOMMMaeHce naumeHTa. B tex cnyyasx, korga tpebyetca OKT, MoXxHO
AO0NONHUTENBbHO HasHaunTb AKT GONbHBLIM, KOTOPbIE MHAYE HE MOTYT NONYy4YnTb TPEByemyto
NPOAOCIMKUTENBHOCTb fIeYEeHUs B Te4eHne cyTok (15 4) unm He cnocobHbl U3-3a BbIpaXXEHHOW MMOKCEMUN
N TSXKECTU COCTOSIHUS BbIXOAUTb U3 AOMA, HO rOTOBbI UITM BbIHY)XOEHbI 9TO AeNnaTb, Hanpumep Ans
noceLweHnss MEQULIMHCKOrO LieHTpa.

lMannuamueHas kucriopodomepanusi

MannuaTneBHas KMCNopoaoTepanusl NPOBOANTCS C LeNblo 06nerynTb pedopakTepHyo OAblLKY Ha NO3AHUX
cTagusax 3aboneBaHuin (Yallle OHKONOrM4Yecknx), Koraa Bce npoyvne metoabl MeaMUUHCKOM NOMOLLM e
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ncyepnaHbl. CuntaeTcsd, 4To 3agadvyen nanIMaTMBHOM KMCIIOpPo4oTepanun SBSIETCA HE CTOMNbKO
nogaepxaHue Lenesoro ypoBHs Sa0:, ckonbko obneryeHne ctpagaHmii 6oneHoro [86].

Pag nccnepgoBaHuin, aHannanpoBaBLLMX 3 EKTUBHOCTL NanIMaTMBHOM KMCNopogoTepanmu,
CpaBHMBanu nogavy Kucrnopoga c nogadyen sosgyxa. Koppenauyusa mexany ypoBHEM OKCUTreHaLMM KPOBU U
CYOBEKTUBHBIM OLLYLLEHMEM OAbILKM Bbina cnabon. HezaBUCMMO OT CTENEHWN TMMOKCEMUM,
NPOOOIMKNTENBHOCTY NannMaTUBHOM KNC-NOPOAOTEPanMn B Te4EeHUe CyTOoK, cnocoba nogaym kucnopoaa
(4epe3 macky unm 4Yepes HOCOBbIE KaHKMN), NPOAOIKUTENBHOCTN HabnaeHUs 3a 60MbHLIMK U T.4.
CYLLIECTBEHHOrO BIMSHUSA NannnaTMBHOM KNCIIOpPoAoTepanumn Ha oAapllKy He Habroganock [87-90].

Kak cneacrteue, pekoMeHOoBaTh NasfiaTtmBHYO KMCNOPOAOTe-panuio naumMeHTam ¢ pedpakrepHomn
OAbILLKOW, HO 6e3 rmnokceMmnn, HeuenecoobpasHo. Ecnu npu nosBReHUM rmnokcemMumn apyrne MetToabl
oKa3sblBaTCA HEA(PEKTUBHBIMU (M HET OCHOBaHMM ansa Hadana [KT), nogxon K Ha3Ha4YeHMo
nannmMaTMBHOM KMCNopoaoTepanum AoSMKeH ObiTb MHAMBMAYANbHbLIM, YYUTBIBAKOLWMM B TOM YMCHe
OVHAMUKY ObILLKN U Ka4eCTBa XXU3HW.

KpamkocpoyHas kucriopodomepanusi

KKT npegnonaraet HenpogomkutensHoe (10-20 MUH) NPUMEHEHNE KACITOPOAA B MHTEPMUTTUPYHIOLLIEM
pexnme N5 yMEHbLUEHUS OAbILWKK, Yallle BCEro HenocpeacTBeHHO nepes, BbinornHeHnem ®H nnu cpasy
nocrie Hee.

Kak npaBuno, acdbdekt KKT paccmatpuancs y nuu 6e3 3ameTHbIX HapyLLEHMIA ra30BOro CocTaBa KpoBu B
MOKOEe UK C YMepeHHoU runokcemmen. Ecnmn y HekoTopbix 60MbHbIX, BKMOYEHHbIX B UCCNeaOBaHWe,

p-O: Obina Hwke 55 mm pT.cT., oTAenbHO 06 adhdpekTe KKT y Takmx naumeHToB He coobianocsk [91].
BonbLunMHCTBO aBTOPOB, NpoaHanuanpoBaBLunx HasHavyeHne KKT 6onbHbeiM XOBJ1 kak oo, Tak n nocne
BbIiNoNHeHna ®H, cyLeCTBEHHbIX pasnuyumMi Mexay KMCriopoaoM 1 nogaden Bo3gyxa He OTMETUNMN.
TonepaHTHOCTb K ®H (TecT ¢ 6-MuHYTHOM X0ab60W), BbIpaXXEHHOCTb OAbILLKK (LWKana bopra), Bpems
Cy6bEKTUBHOIO U 06BEKTMBHOIO BocCTaHoOBNEHUS nocne ®H okasbiBanucb conoctaBnmbiMu [92-94].

B apyrom nccnegoBaHumn yaanoch nokasatb, YTO nocne BbINoNHeHnsa 6onbHbiMM XOBJT Harpysku Ha

BenoapromeTpe KKT cHuxana guHaMmmnyeckyto runepuH@naumio. Tem He MmeHee OTAnYMiA Mo CTENEHN
oAblWwKM no wkane bopra, ecnv nogaBanu kMcnopoa unv Bo3ayx, He Habnaganocb. 3dgekt KKT He
3aBUCEN U OT pa3BUTUA aecaTypa-LUumn B nepnop BbIiNonHeHUs Tecta [95].

B 6onee gnutenbHOM, NONyrogoBoM HabntogeHMM NOCne CTaunMoHaPHOro fiedeHns obocTpeHns
3aboneBaHua rpynna n3 78 6onbHbIX ¢ TsxenbiM TedeHnem XOBJ1 6bina pasgeneHa Ha Tpu nogrpynnel,
noslyyaBLUMe, COOTBETCTBEHHO, kucnopos B pexume KKT, Bo3gyx nnm obienpuHatToe nedeHune [96].
OcHoBHoW 3agaven 6bina obo3HavyeHa oLeHKa KadecTBa XKNU3HM NaunMeHTOB MO ONPOCHUKaAM XPOHUYECKUX
pecnunpaTopHbix 3abonesaHnin, SF-36 1 rocnutanbHOWM LWKane Tpesorn n genpeccuun. d ekt kncnopoaa
OblNT OTMEYEH TONbKO B OTHOLUEHUN AOMEHA «3MOLMM» OMPOCHUKA XPOHUYECKUX PECMUPATOPHbIX
3aboneaHnin. KKT He Bnvsina Ha KONMYECTBO NMOBTOPHbIX FOCNUTaNM3aunn  BHENNAHOBbLIX
ambynaTtopHbIx obpalleHnit 3a MeguLMHCKON nomoLlbio. Kak cnegcreme, BEPOATHO, B NEPBbIE HEAENM
NauneHTbl CPaBHUTENBHO YacTO NOMb30BanMchb 6annoHamm ¢ KUCIIOPOAOM UMK CXaTbiM BO3AYyXOM, a
3aTeM KpanHe anu3oanyeckn. Takum obpas3om, CyLLeCTBEHHbLIX OCHOBAHWUI 451 TOro, YTOObI
pekomeHgoBaTtb KKT 6onbHbiM XOBJ1, 4o HacTosLwero BpeMeHn He BbISIBIIEHO.

HanpoTtuB, npumeHeHne KKT paccmaTtpuBaeTcs kak aeKTUBHbIM MeToA AN CUMNTOMaTUYECKOro
neYeHns NpuCTynoB KnacTepHon rornosHon 6onu. [1na Hee xapakTepHbl KOPOTKME MPUCTYMbl PE3KOK
OLHOCTOPOHHEN BoNn, NPenmyLLeCTBEHHO BOKPYr 0AHOro 13 rnas. KnacrtepHasi ronosHasi 60nb
pa3BMBaEeTCHA BHE3amnHo, 40 HECKOMbKMX pa3 B CYTKU, B OOHO U TO e BpeMs OHSA unun Houu. MNpuctynbl
6onn MoryT NpoaoMmKaTbCa 4O HECKONbKUX HeAenNb U Aaxe MecsueB, 00bIYHO C NOCNeayrLLUMm
nepvogamu anuternbHbix pemuccun (xota B 10% cnydaeB 3aboneBaHne MMeeT XPOHUYECKOE TEYEHUE).
lMpoBoamBLLMECA paHOOMU3NPOBAHHbIE NCCEA0BaHUA NOATBEPAMMN, YTO B 75-78% cnyyaeB naumeHTsl,
nony4aswue B TedeHne 15 muH 100% kucnopoa, UcnblTbiBany 3aMeTHOe YMEHbLLEHME KnacTepHom
ronosHomn 6onu, B TO BpeMs Kak Npu nogadve Bosgyxa ynydleHne otmevanoch Tornbko B 20% cnyyaes
[97, 98]. OtcyTcTBME peakummn Ha KKT accoummpoBanoch ¢ KypeHueM B npoLunble rogbl, bonee
NPOAOIMKNUTENBHON BOMbIO U FONOBHLIMU BonsMy Mexay npuctynamm [99].
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ObopydosaHue 0na nposedeHus Kucriopodomepanuu Ha oMy

K obopygoBaHuio Ana NnpoBeeHns KUCNopoaoTepanumn Ha AOMY OTHOCATCS UCTOYHMKM KMCIopoaa,
cTaumoHapHble 1 noptatmeHble [KK, 6annoHbl co cxaTbiM KMCITOPOOOM, pe3epByapbl C XUOKAM
kncnopogom (PKK)], cpeacrtsa 4ocTaBku [HOCOBbIE KaHKOMW, MacKn, TpaHCTpaxearbHble KaTeTepbl,
kncnopogocteperatowime yctponctea (KCY)] n gononHuTenbHble YCTPOMUCTBA (YBNaXHUTENW, cpeactea
AN TPaHCMOPTUPOBKMN).

HemoyHuku Kucriopoda KNcnopoaHbln KOHLEHTpaTop

KucnopogHbin koHueHTpaTop (KK) siBnsietcs Hambonee pacnpocTpaHeHHbIM MCTOYHMKOM kucropoga. C
NOMOLLbIO SNEKTPUYECKOrO Hacoca YyCTPOMUCTBO NpoKaymBaeT aTMOCHEPHbIN BO34YyX YEpe3 CUcCTeMy
uUnbTpyOLWMX MeMOpaH, 3aaepXuBaroLLnx asoT. B pesynbTaTe cogep)xaHme Kucnopona Ha BbiIxoae
pocturaet 90+5%. CKopoCTb Nogayn KMCNOPOAHON CMEeCcH 3aBUCUT OT MOLLHOCTU MOLENN N MOXET
pocturatb 10 N/MUH, XOTst 6ONbLUMHCTBY BOMbHBLIX ANA JOCTUXKEHUS LLeneBoro ypoBHS p.0. 4OCTAaTOYHO 2
n/muH [100]. CnegyeT MmeTb B BUAY, YTO C YBENMYEHMEM CKOPOCTM MNOTOKA KMCNopoaa, 0CobeHHOo nocne
4 n/MWH, KOHLEHTPaUMa KNCnopoaa B NnogaBaemMon CMecn HadnmHaeT cHuxkatbes [101, 102].

Ona OKT B ocHoBHOM npumeHsitoT KK ctaumoHapHoro tuna. MowHOCTb 60MbLUMHCTBA U3 HUX NO3BONSAET
obecneuymBaTb Nogady KMCNOpPOa4HOM CMECK CO CKOPOCTbIO 4-5 n/MuH. MNpu HeobxogmmocTn 6onbLuero
notoka asa KK MOxxHO 06beanHnTh ¢ nomousio T-obpasHor Tpyoku. CuntaeTtcs, yto npumeHeHne KK
onpaegaHo, Korga naumMeHT nonb3yeTtcs kncnopogom bonee yem 1,4 4 B geHb [103]. MNpu akcnnyataumm
KK cnepyet perynspHo obcnyxuBaTb annapar, MeHsTb (oUnbTPbl M MOMHUTL O TOM, YTO annapaT
aocTturaet TpebyemMon MOLHOCTM CNYyCTA HEKOTOPOe BpeMs nocrie BkItoyeHus. Padota KK
COMpoBOXAAeTCs YMEePEHHbIM LLYMOM.

Hapsigy co ctaumoHapHbIMK pacnpocTpaHeHbl nepeHocHble 1 noptatueHble KK. brnarogaps secy 4,5-8,6
n 3,3-4,5 Kr COOTBETCTBEHHO U NUTaHUIO OT BaTapen oHn obecneunBaroT NaUUEHTY MOBUMBHOCTb.
OpHako Takme KK cnocobHbl reHepupoBaTh NULLb CPABHUTENbHO HU3KME CKOPOCTM NoAaym KUCNOPOLHOM
cmecu 1 paboTatoT B OCHOBHOM B MHTEPMUTTUPYHOLLEM PEXMUME, KOrAa KMCIopod NogaeTCs TONbKO BO
BpeMs BOOXa; NocreaHee kacaeTcs npexae Bcero noptatusHblx KK. Ycnosue nogayv npu Baoxe
3aTpygHsaeT npumeHeHue noptatmBHbiX KK Bo Bpemsi cHa. MpoaomkutensHOCTb paboTbl MEPEHOCHbIX U
noptatmBHbIX KK orpaHndeHa emMkocTbto 6aTapen n 0Obl4HO COCTaBMSAIET HECKOSbKO YacoB.
KucnopogHbin 6annoH

B kucnopogHom 6annoHe (KB) HaxoauTcs kucnopoa, cxatbi nof BeicokMM aasrneHmem. Kb nveet
peaykTop, CHUXalLWmi aaBnenne kncnopoga 4o paboyero ypoBHs.

MpenmywiecTBeHHO pacnpocTpaHeHbl Kb Hebonbworo obbema (1 Beca), nossonsowmne nposoanTts AKT
n KKT. Ans ymeHbLleHnsa Beca nsrotasnmatoT Kb U3 antoMmHUA nnm KoMno3mTHbIX MaTepuanos.
KpynHble Kb 06bI4HO MCNONb3YHTCH Kak pe3epBHblE UCTOYHUKN Kncropoaa B criydasix nonomkm KK nnm
nepeboeB B 3MEKTPONUTaHMM, a TakKe Ansa 3anonHeHus noptatmueHbix Kb. HekoTopbie mogenu KK
NMO3BOMNSAT CAMOCTOATENBHO 3anonHnUTh Kb.

Kunakum kmcnoposa

KK nonyyatoT nytem oxnaxgeHus rasa 0o HU3kux temnepatyp. Ansa xpaHeHusa KK ncnonbeayrorcs
cocyabl [ibroapa pasnuyHbix pasMmepoBs. KpynHele cocyabl ¢ KK akcnnyaTnpytoTcs B AOMaLLHUX
ycnoBusix, HebonbLlumx pasmepos - and AKT. Kak u ¢ Kb, 3anac XKK B nepeHOCHbIX cocyaax MOXHO
nononHATbL U3 pesepByapa 6onbLioro obbema.

CpaBHeHI/Ie pa3ninvHbIX NCTOYHUKOB KUCNopoaa

WccnenoBaHus, npoBoamBLUMECS B AAHHOM 06MacTu, KacanMcb MCTOYHUKOB KUCNopoaa pasnuyHbIX TUMOB
(KK, KB, >KK), cpaBHUTENbHbIX XapakTepUCTUK CTaLNOHAPHbLIX U NOPTATUBHbLIX YCTPOWCTB, a Takke
LenecoobpasHOCTM CoYeTaHNs CTaLMOHAaPHOro U NOPTaTUBHOMO YCTPOMCTB Y OAHOMo nauueHTa. Yaile
BCEro aBTOPbl OLEHMBANM pa3nuyHbie BUAbl NOPTaTUBHBLIX MCTOMHUKOB K1cnopoaa. B yactHocTh, B
TeYyeHne HenpoOAOIMKMTENbHbIX NEPUoaoB HAbNOAEHNS NN C MOMOLLbIO HArpy304HbIX TECTOB
cpaBHMBanuch nepeHocHoun Kb (ans TpaHCNOpPTUPOBKM KOTOPbLIX MCMONb30Banack Tenexka) u 6onee
nerkun noptatuBHbin Kb [103], ctaHgapTHbeii Kb 1 KB, 3anonHsemsbint 3 KK [104], noptatnseHble Kb,
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cocyp ¢ XK, Kb, 3anonHsembin n3 KK, n KK [105], noptatmeHble KK 1 cocyn ¢ KK [106], nopTtaTtnBHble KK
n Kb [107]. Bo Bcex nepeymncneHHbIx cnyyasax coobLyanocb 0 CONOCTaBMMbIX NapamMeTpax: BPEMEHU
aKcnyaTaumm ycTponcTs 60nbHbIMK B TeYEHUE CYTOK, YpoBHSX SpO:, TonepaHTHOCTM K PH (TecT ¢ 6-
MUHYTHOWN X0A4b60M), BbIPaXXEHHOCTU OAbILLIKW.

B nccneposarHun [108] npumeHeHune XKK B pamkax AKT conoctasnanu ¢ ucnons3osaHvem Kb, korga
Bornee npogomkuTenbHbIM BbINO BpemMs Tepanuu B TeYEeHNe Heaenu 1 BpemMsi, NpoBeeHHoe BHE AoMa
(4TO NOApasymeBano pacluMpeHue NoBCeAHEBHON aKTUBHOCTU). XOTS TONEpPaHTHOCTb K OH,
BblPa>X€HHOCTb OAbILLUKM U KA4eCTBO XM3HU BHOBb HE 3aBMUCENM OT UCTOYHMKA KUCopoaa, NauneHThbl
npeanoyntanu XKK, nockonbKy cuntanu, 4To 3anpaBnaTtb cocyq [Obtoapa npoute, Yyem Kb, Becun cocyn
[btoapa MeHbLUe, 1 0QHOW 3anpaBku xBaTarno Ha bonbluee BpeMs.

B 12-mecayHom Habnogenun [83] aBTopbl cpaBHUnu nposeaeHne OKT ¢ nOMOLLbIO TOMNbKO
ctaumoHapHoro KK, ¢ ogHon ctopoHbl, nnu KK B codetaHum ¢ noptatnBHeiMu Kb nnu XKK - ¢ gpyron.
JTrobon nopTaTUBHBIA MCTOYHMK MO3BOMS NOBLICUTL NPOAOIKUTENBHOCTD NIEYEHUS] B TEYEHNE CYTOK C
npeogorieHrem 15-4acoBoro nopora He3aBMCUMO OT TOrO, KAKUM KOHKPETHO YCTPOWUCTBOM MOSb30Barcs
6onbHon, Kb nnun XKK. Beibop mexay Kb n XKK Hukak He Obin cBA3aH C KNMHUKO-(YHKLMOHANbHbIMN
XapakTepucTukamu AByx rpynn naumneHToB.

HanpoTuBs, nepexoa OT UCnonb3oBaHNs KOMBUHaL MM ctaumoHapHoro n noptatmsHoro KK nnm
CTauMoHapPHOro 1 nopTaTMBHOro nctodHnka XKK Kk npumeHeHuto Tonbko noptatueHoro KK obopaynBancs
TeMm, 4YTO Bpems npebbiBaHms B TedeHne cytok ¢ SpO. meHee 90% yBenunumanocs ¢ 18,4 oo 37,1%
[109]. NpumeyaTenbHO, YTO CyOBEKTUBHOE NpeanoYTeHne K aKcnnyaTauum ogHOro UICTOYHUKa BMECTO
ABYyX B6oribHbIe BbiCKa3blBanu Heckonbko yalle (43% npotus 36%, B 21% criyyaeB nauyneHTbl
3aTPYy4HUIUCH C OTBETOM).

B cooTtBeTcTBUM C NnpoTOoKonom nccrnegosanus [110] naumeHTbl, Y KOTOPbIX KOHCTAaTMPOBAMCb NokKa3aHus
kK OKT, nepsBble 6 mec nonb3oBanucb ctauymoHapHbiM KK, a cnegytowme WecTb - CTauMOHapHbIM U
noptatmBHbiM cocygamu Obtoapa ansa XK. MNepesopg Ha XKK conpoBoxaancs ysennmyeHmem He TOSbKO
cpefHero BpeMeHu KucropogoTtepanumn B TedeHne cyTok, ¢ 13,7 o 18,9 4, Ho n yBenuyeHmem
ANCTaHUMN 6-MUHYTHOM Xoabbbl 1 KavyecTBa XU3HU (ONPOCHUK BONbHULLI CBATOrO 'eoprus).

Cxoxue BbIBOAbI ObiNn caenaHbl nocne HabnaaTenbHOro nccneagoBaHus, rae obinmM conocTaBneHbl
pesynbTaThl JKT B ABYX rpynnax

OonbHbIX: B NepBON rpynne nogasnstoLlee 60MbUNMHCTBO NaLMeHTOB nosibaoBanock Tornbko KK, Bo
BTopou - unun KK n XKK (okono 3/4 cny4aes), unu tonbko XKK. Bo BTopown rpynne cpegHas
NPOJOIMKNTENBHOCTb KMCITOpOAOTEPannn okasanach Bbllwe, YeM B nepson (21,7 n 15,24
COOTBETCTBEHHO), U NaLUMEHTbI Oblnn akTUBHEE B NOBCEAHEBHOM XWU3HM [111].

Mo cpaBHeHuto ¢ KK npumeHeHne XKK xapakrepusyeTcs noBblLLEHMEM He TOSbKO cpeaHen
npogormkntenbHocTn KT B TeyeHne CyTokK, HO U NPUBEPXKEHHOCTU NaUMEHTOB K nedvenuto [112]. Ecnn B
rpynne KK naumeHTbl npoBogunu nedvenne 6onblue 15 4 B cyTkn nuwb B 12,9% cnyyaes, To B rpynne XK
3Ta BenuunHa coctasnsna 42,5%. Hapsagy ¢ ynydweHmeM kadecTBa XnsHu ucnornb3oBaHue KK
obopaumBanoch 6ornee cyLLeCTBEHHbIMW 3aTpaTaMu Ha fedeHne rno cpaBHeHuto ¢ KK [113].

OTHocuTENbHas geleBn3Ha SKcnnyaTaumMm n oTCyTCTBME 3aBUCUMOCTN BOMBbHOIO OT LIEHTPANU3oBaHHbIX
cnyx6 cHabXXeHNsa KNCITOPOAOM NOCMYXXUMN OCHOBHLIMU MPUYMHAMM, MOYEMY NO CPABHEHUIO C APYIMMU
nctouvHukamm kucnopoga KK nonyumnu npenmyLecTBeHHoe pacnpocTpaHeHne B Poccumnckon
depepauum.

Cpedcmea docmasku Kucropoda: HOCO8ble KaHHJ/IU U Macku, Kucriopodocbepezarowue ycmpodlicmea u
mpaHcmpaxearsibHble Kamemepbl

MeTonabl 4OCTaBKM Knucnopoaa 3aBUCAT OT I'IOTpe6HOCTeIZ nauneHTa un yCJ'IOBMﬁ OoKasaHnsa MeauLMHCKON
nomMoLju. Kpome TOro, "3 0006pa>KeHm71 no>|<apH0|71 6GesonacHocTu cpenctBa OOCTaBKM KMCI1opoda
cHabxatoT npegoxpaHutenemMm-trepmMmogaT4ymkom. OH pacnonoXxeH nepen HoCoBbIMU KaHKOJIAMU U
Mackoun u npekpawaeT nogavy Kmcrnopoga B Criydae BocrnjiaMmeHeHUA.

HocoBble kaHionNu n Mmackum
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Yale BCero kMcnopoa BAbIXaeTcs Yepe3 HOCOBbIE KaHIOMNK, KOTOpble Hanbonee onTuMarnbHbl C TOYKK
3pEHMsI COOTHOLLIEHNS yaobCcTBa ANs naumeHTa n HeobxoanmocTn nedenns 6onee 15 4 B cyTkn. OHK
N3roTaBnMBaloTCA N3 MArKOro NiacTuka UM CUNIMKOHAa, MMET HEBOMbLLIOW BEC M AOMOSTHUTENBHO
PUKCMPYIOTCS NEeTNen 3a yLWHbIMU pakoBnHamMu 6onbHOro. MNMauneHT ogHOBPEMEHHO BAbIXaEeT KNCIOPOa
Yepes HOCOBbIE KaHKMM M aTMOCHEPHLIN BO34YX, KOHUEHTpaums kucnopoga B kotopom (FiO2) npu
HU3KMX CKOPOCTAX NOLAYM NOBbLILAETCA YMEPEHHO, Y 300POBbLIX A06pOoBONbLUEB - Ha 3,8% Ha Kaxabin
n/muH [114]. 3 PeKTUBHOCTb NoAauM KACIIOpoAa Yepes3 HOCOBbIE KaHHOMM 3aBUCUT OT YacTOTbl AblXaHus
N xapaktepa 3aboneBaHus, KOTopoe obycnasnmeaeT HEOBXOOMMOCTb KucropogoTepanun. B yxe
ynomsiHyton pabote [114] aTn konebanusa 6binn cpaBHUTENBHO HeBonbLMMK, FiO, n3aMeHsinacb He
CTOSbKO M3-3a yYalleHUs OblXaHUs, CKOSbKO 13-3a OTKPLITOro pta (-2,4% npu 15 gbixatenbHbiX
OBVKEHUAX B MUHYTY 1 noToke 2 n/muH). OgHako y 6onbHbix XOBJ1 FiO, npu nogaye kucnopoga ¢ 0gHom
N TOW Xe CKOpPOCTbIO (2 n/MuH) BapbupoBana ot 23,7 oo 34,9% [115].

Mpn HU3KMX CKOPOCTSX Nogadn kncnopoda (1-2 n/MuH) NokasaTtenun rasaoBoro coctarsa KpoBu Yy 60MNbHbIX
XOBJ1, Nnonb30BaBLUMXCS UM HOCOBBLIMUW KaHKOMASIMKU, UM MackaMn BeHTypu, okasbiBanuch
conoctaBumbiMu [116]. CnegyeT NOMHUTL, YTO NPU UCMNONb30BaHMM HOCOBbLIX KaHKOMb KOMMMAeHC
nauneHToB ObIT ropa3ao Bhille, YEM B Crlydae npumeHeHust Mmacok BeHTtypu [117]. BmecTe c Tem ¢
yBENIMYEHNEM HYaCTOTbl AblXaTeNbHbIX ABMXEHUIN U pUCKa pasBUTUA rvnepkanHmMm Mackm BeHTypu,
nossonsoLwmne 6onee ctabunbHoO nogaepxmeaTb ypoBeHb FiO, y 6onbHOro, ctaHoBATCA
npegnoydtutensHee [118]. Bbibop B Nonb3y Mmacku BNsieTCsi onpaBaaHHbIM Takke B CIlydae CnyTaHHOro
CO3HaHUA NN JeMEHUUN Y NauneHTa.

Kak nokasano nepekpecTtHoe uccnegosaHue [119], no cpaBHeHUIO ¢ mackamun BeHTypun 6onee
HageXHbIMW ONs noagepxaHus p.O2 NPy HU3KOM CKOPOCTM NOTOKA Kucnopona n 6e3 pucka runepkanHum
asnstTca mackm OxyMask n nx mogudukauuun. B Hux numeetca auddysop, NO3BoONsOWMIA NOABOAUTD
O: HenocpeACTBEHHO K HO3APAM M PTY NaUMEHTa, a Takke YMEHbLUUTb UIK AaKe UCKIIOYUTb KOHTaKT
Macku ¢ nMuoM. OTO AenaeT feyeHne 3aMeTHO 6onee KOMOPTHLIM. B HECKONMBbKNX NEPEKPECTHBIX
cornocTaBneHusax cpeacTs AoctaBku Takoro Tmna (OxyArm) n HOCOBbLIX KaHHMb 3(P(EKTUBHOCTb Nogauu
Kncnopopaa 6bina cpasHumon. Ecnv cHavana 605bLWNHCTBO NaumMeHToB NpoaBnanu nHtepec k OxyArm,
TO Yepes YeTblpe Heaenu npuMmeHeHus 6onbHble B 44% cny4yaeB BbipaXkanu XenaHue otkasaTbCs OT
AanbHenwero NpUMEHEHNs U BEPHYTbLCS K HOCOBbLIM KaHNsM. B OCHOBHOM naumMeHTam He HpaBWUIIOCh,
4YTO ANs npaBunbHoW ukcaummn yctporctea OxyArm HeobXoamMmo KpensneHme, KOTopoe Yepecyyp Tyro, ¢
TOYKM 3peHns 6onbHbIX, OXBaTbiBaeT ronosy [120, 121].

Kucnopogocbeperatouine ycTponcTaea

KCY no3BonsoT 4OCTaBnATb KUCNOPOA TOMbKO B Nepuo Booxa, YTO YMEHbLUAeT pacxo Kucropoga oo
50% [122] n pacwmpsieT BO3MOXHOCTb NPUMEHEHNS MOPTATUBHbLIX MICTOYHUKOB (OCOBEHHO NOPTATMUBHbIX
KB c orpaHnyeHHbIM 3anacom kucnopoaa). [NpocTbiMu no KOHCTPYKUMK KBY SABNSIOTCA HOCOBbIE KaHHOMM
¢ HebonbLwKM pesepByapoM (Oxymizer), KOTOpbIN 3anNONHAETCH NOCTOSAHHBIM MOTOKOM KMcriopoaa BO
BpeMs ¢asbl Bblgoxa. C Havyanom BAoxa HakonneHHbln 6ontoc (20-50 mn B 3aBUCMMOCTM OT YacTOTbl
AblXaHWs U COOTHOLLIEHMS BAOXaA U Bbl0OXa) NOMOMHAET POHOBbLIN NOTOK, B UTOre ycunmaas
MHTEHCUBHOCTb Kucnopogotepanuu [123]. B nepekpecTHOM nccnegoBaHum No CPaBHEHUIO C
TPagULMOHHBIMU HOCOBbLIMU KaHionsaMu Oxymizer 3aMeTHO yaSIMHAS BPeMS BblNONHEHNUST 60MNbHbIMK
XOBJ1 Harpy3ku Ha BenoapromeTtpe n ysenuuusan SpO- ¢ 90,4 oo 93,5% [124]. MNpeumyLiecTtsa
Oxymizer umenu MecTo TOMbKO B Ccrnydae rnotoka 4-6 n/MvH, npu nogaye 2-3 n/MUH CyLLEeCTBEHHbIX
OTNNYMA He Habnaanock. ATO 3aMeTHO orpaHuYmBaeT npumeHeHme Takoro KCY npu nposegerHun OKT.

Bonee pacnpocTtpaHeHbl KCY, koTopble CHabXeHbl CEHCOPHLIM AaT4YMKOM, onpeaenstowmnm gasbl
AblxaTenbHoro uukna. [latymk ynpaenseT knanaHom, npepbiBatoLLMM NOTOK KMCopoga BO BpeMS
Bblgoxa. Ecnu B Te4eHne HEKOTOPOro BpEMEHUN AaTYUK HE MOXET ONpeaenvTb Havyarno BAoxa, Hanpumep
13-3a pa3BMBLLEroCH anHoa, KrnanaH aBTOMaTU4eCKn OTKPbIBAETCA AN MOCTOAHHOW NOA4Aa4M KMCNopoaa.
PasHoBugHocTbio Takmx KCY aBnsaTcsa obpasubl, cnocobHble 6narogapst 40MONHUTENTbHOMY
KOHTponnepy pabotaTtb B «MyNbCOBOMY» peXUME: HEOOMbLLOE KONMMYECTBO KMCNOopoaa NogaeTcs C
MoBbILLIEHHON ckopocTbto (40 10 n/MMH) B camom Hadvane Baoxa. «[1ynbcoBom» pexmm no3sonset
OOMNOMHUTENBbHO CHU3NTL pacxoA kucnopoaa. MNpu conoctaBnmbix nokasatensax Sa0./SpO:, B TOM yucne
B HOYHOE BpeMs, U TonepaHTHocTM K ®H (waTtTn-TecT) Takme KCY 6binn Ao 4 pa3 aKOHOMUYHEE B
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CpaBHEHUM C NOCTOSAHHOM Nogaden kucnopopa [125-127]. bnarogapst HacTtponkam KCY MoXHO
perynupoBaTtb 06bem 6ontoca Kncrnopona B 3aBMCMMOCTU OT YACTOTbI AblXaTeNbHbIX ABUKEHNA 1
MUHYTHOroO o6bema BeHTuUnAuun. Hekotopbolie KCY aBToMaTu4eckn pearmpyroT Ha M3mMeHeHne
MOHuTOpUpyemon SpO., N03BONSAS MUHUMU3MPOBATL KONUYECTBO AecaTypauunn [128].

B nccnepoBaHun [129] «nynbcoBOM» peXxnm CpaBHUNU C MOCTOAHHOW nogaden Kucropoaa vyepes
06blYHbIE HOCOBbIE KaHIOMNWN NN Yepes KaHonu ¢ pesepsyapoM. B To Bpems kak B rpynne 6onbHbix XOBJ1
TonepaHTHoCTb K ®H No AaHHbIM TecTa ¢ 6-MUHYTHOM xo0abOon Gbina cpaBHMMON, Y 6OMNbHBIX
NHTepCcTMUManbHbIM 3aboneBaHMEM NErkux Npu «nynbCoOBOM» peXnme gecaTypaumsa npoucxoguna
vawle. o NpeanonoXeHnto aBTOPOB, 3TO ObINO CBA3AHO C TEM, YTO YacTOTa AblXaTerbHbIX ABMKEHUN Y
6onbHbIXx XOBJ1 cpasy nocne Tecta cocTaBnsna B cpegHeM 23 B MUHYTY, a NPpU MHTEPCTULNATTbHOM
3aboneBaHunn Nerkmx - 32 B MMHYTY, NO3TOMY XapakTEPUCTUKN CEHCOPHOro AaTynka OKasbiBanmchb
HeJOoCTaTOUYHbIMU.

BapunabenbHocTb cnocobHocTM pasHbix mogernen KCY npegoTtepallatb gecaTypaumio oTMedanu un
apyrue aBTtopbl [130]. B yxxe ynomsaHyToM HabntoaeHun [129] naxxe 60nbHblE MHTEPCTULMANBHBLIM
3aboneBaHneM nerkmx ropasgo Yaile Bblonpanu KCY ¢ «nynbCoBbIM» PEXUMOM, HEXENW KaHHOMKN C
pe3epByapoM, XOTS MUMEHHO NocregHue nokasanu cebs Hanbonee apPEeKTUBHBIMU B OTHOLLEHWM
NpoduNakTUKn rmnokceMmn Ha ooHe PH.

Mopaya kucnopoga Yepes TpaHcTpaxearnbHbI KaTeTep

Mpw TpaHCcTpaxeanbHoOW Nogade KMcnopo NocTynaeT Yepes kaTteTep, KOTOpbI yCTaHaBNMBaOT MEXay
BTOPbIM U TPETbMM KOMbLiaMu Tpaxen. B cpaBHeHUM ¢ nogayer Yepes HOCOBbIE KaHIOMM 3TO YMEHbLUaeT
aHaTOMMYEeCKOe MepTBOE NMPOCTPAHCTBO, Kak CreacTBue, MO3BONSeT pacxoaoBaTbh MEHbLUE K1crnopoaa 1
obneryaet paboTy abixaHns. OgHako Takon cnocob NpPUMEHSIeTCA peako 13-3a BO3MOXHOIO CMELLEHUS
kaTeTepa, Heo6X0AMMOCTU yX0[a 3a HUM U NOTEeHUMAaIbHbIX OCIOXHEHUI (3aKyrnopKa kaTeTepa Crusbio,

NHpeKkLmmM 1 gp.).

HornonHumenbHble ycmpolicmea 0515 Kucropodomeparnuu (yenaxHumersu, Menexku U pProK3aKu)
J[lononHuTenbHbIe YCTPOWCTBA AN NPOBEAEHMS KUCNopoaoTepa-numM UMeKT CyLLIeCTBEHHOe 3HaYeHne B
yny4dlleHnM KoMnnaeHca naumMeHToB K NIeYEeHNHo.

YBnaxHutenu

YBrnaxHeHue kicropoaa npegnpuHuMaeTtcsa Ans npegynpexaeHnsa ero nogcywmsatoiero agpdekra,
0COBEHHO MpuY BbICOKOW CKOPOCTM Nofayn unn y naumeHToB ¢ 6poHxmanbHom runepcekpeunen (MB,
OpOoHX03KTa3bl). [Ans yBRaXXHEHUSA KMcnopod o6bIYHO NPOonycKakT Yepes AUCTUNMPOBaHHYO BOAY.

BonbwunHcTBO NauueHTos, nonyyarowmx KT, nonb3ytotca yBnaxHutenamm [41]. BmecTte ¢ Tem
MeTaaHanuns 27 paH4OMU3MPOBaHHbIX KOHTPONUPyeMbIX nccnenosaHui (8876 naumMeHToB) He BbISIBUNM
CYLLECTBEHHbIX MPENMYLLECTB YBNAXHEHUSA KUCITOPOAA NPWU HU3KNX CKOPOCTAX ero notoka. OTcyTcTBue
yBIaXXHEHMS He NPUBOAUIIO K yYaLLeHWIo Xanob Ha CyxoCTb B HOCY U B roprie, HOCOBblE KPOBOTEYEHNS,
ANCKOMAOPT B FPYAHON KNeTKe Uiu 3anax KMCrnopoaa n He Bbi3blBano nameHeHnn SpO; [131].
YBRaXHeHHbIN U CyXON KMCNOPOA B paBHOW CTEeMNeHn yXyaLwann MyKoumMnmarnbHbI KMMpeHc B Hocy, 6e3
AOCTOBEPHbIX OTNINYMIA B OTHOLLEHUN NoKasaTenen (PyHKLUMM BHELLHEro AblXaHWs, MeanaTopos
BOCManeHusi B HOCOBOW XWAKOCTU, YacToTe Kawnsa n npobnem co cHom [132].

MNogaBaeMmbll KUCIIOPO/ COCTABIAET CPAaBHUTENbHO HEBOMbLLYIO YacTb AbIXxaTernbHoro obbema
yernoseka, 1 AaXke ecriv KUCIOoPOoA He YBIIaXXHAETCA, 3TO JIerko KOMMEHCUPYETCs YBermyeHnem
NOCTYNNEHNS Briarm U3 BEPXHUX AbIXaTenbHbIX NyTEN; anbTepHaTUBOM MOXeT 6bITb NOBbILLIEHME
BNaXHOCTN KOMHATHOIO BO3ayxa Ha Heckonbko npoueHToB [133]. Takum obpasom, yBnaxHeHne
KMcrnopoga B pacCMOTPEHHbIX HabnaeHuax He obnagano noaTBEPXKAEeHHbIMU NpemMyLecTBamu. B
BonbLuer cTeneHyn OHO onNpaBAaHo y NaLUEHTOB C TPaXeoCTOMOW, Y KOTOPbIX HE NPOUCXOANT
€CTEeCTBEHHOE CorpeBaHune 1 yBnaXxHeHue Bo3ayxa B BEPXHUX AblXaTerlbHbIX MyTSX.

[axke npu perynapHon 3ameHe BOAbl 3KCnryartauus ysnaxHuteneun npu nposegeHun OKT conpsikeHa ¢
PUCKOM UX KOHTaMWHaUmn naTtoreHHou doriopon [134]. YTobbl npegynpeanTb Takyto OnacHOCTb, Obinu
npeanoxeHol MembpaHHble yBriaxxHuTenu. C nx NOMOLLbIO KMCIOPOA HackILWaeTCa BOASHbIMU napamu,
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KOTOpble HarHeTarTcsa Yepe3 MembpaHny. Mopbl MemMbpaHbl CANLLIKOM Merkue, YTobbl Yepes HUX MOrmu
NPOHMKHYTb B6akTepun n rpmbel [135, 136].

Cpedcmea 0519 mpaHcrnopmupoeKu KucriopodHo20 ob6opydosaHust

[axe nopTaTMBHbIE UCTOYHMKUN KACNIOPOAA UMEIOT CYLLLECTBEHHbIN BEC, UX 3KCMMyaTaunsa BO MHOTOM
3aBUCUT OT KaTarokK, TefNexek, prok3akos 1 T.Mn. B xoge onpoca 1777 nauneHtoB 84% pecrnoHOeHTOB
rmaBHbIM HegocTaTkoM nopTtaTuBHbIX KK HasbiBanu YpeamepHbin Bec annapatos [137]. bonee nonoBuHbI
6onbHbIX (52%) ncnonb3oBanu katanky ansa TpaHcnoptMposku KK, octanbHble - cymky/prok3ak (33,5%)
nnu npmnberany K NOMOLLM POACTBEHHMKOB U coumanbHbiX paboTHmkoB (14,5%).

B npoBogmBLUMXCA nccnegoBaHUAX UCMNONb30BaHME KaTarnok Afisi TPaHCNOPTUPOBKM NOPTATUBHbBIX
NCTOYHUKOB KMCriopoda (Npu ConocTaBnNeHUM ¢ NEPEHOCKON Ha nneve) 4OCTOBEPHO yry4Llano
pesynbTaTbl BbINONHEHUS 60nbHbIMM XOBJT Harpy304HbIX TECTOB, 0COBEHHO NPY OYEHb HU3KOW
TonepaHTHocTn K ®H [138, 139].

Mepbi 6e3onacHocmu ripu npogedeHUU Kucsiopodomeparnuu Ha OoMy

lMpoBeaeHne knucrnopogoTepanumn camo no cedbe ConpsiKeHO C PUCKOM MOXapOoB M MOMy4YeHNS 0XXoros. B
nonynsumMoHHom uccnegosaHnn [140] 61510 YTOYHEHO KONIMYECTBO CIy4aeB OXOroB Y 60MNbHbIX,
nonyyvaswunx OKT. Beinn npoaHanuanpoBaHbl cBegeHus o 23 741 nauyueHTte B [JaHun n 7754 naumeHTax B
LWseunn, 6oneswmnx npemmyiectseHHo XOBJ1. BonbHbie BKIOYANMCh B UCCreaoBaHMe HavmHas ¢
01.01.2000 n Habntoganuck unu Ao otmensl OKT, unn oo netanbHoro ucxoaa, unun go 31.12.2009.
YacTtoTa oxoroB coctaBuna 49 Ha 28 798 yenosek/net B aHum n 12/14 146 - B LBeunn.

Benywen npuymHon noxapos npu kucnopogotepanun cantaetcs TK. OHO NpuBOAMUT K TSXenbIiM
nocneacTBusAM - OXXoram nuua n apixatenbHbIX NyTen, Heo6XxoaUMOCTU MHTYBaumK, Hepeako - K rnbenu
naumMeHTOoB, nony4varLwmx kmcnopoa. Konnyectso neTtanbHbIX UICXOO0B MO 3TOW MPUYMHE UCHUCASIETCS
aecatkamu cnyyaeB [141-143]. He 9Bnst0TCS UCKITOYEHNEM NMOBTOPHbIE OXOMM Y BOMbHbIX, YXe
noctpagaswmx ogHaxabl oT TK npu nposeaeHun OKT [144].

HecmoTps Ha 1o 4to TK paccmaTtpuBaeTcs kak npoTuBonokasaHue K HadHadeHuto KT, yactota ero
NpoJoImKeHnsa Ha poHe nedennsa gocturaet ~20% cryvyaes, U ganeko He Bce BOrbHbIE MOTyT
CaMOCTOSTENBbHO NpeKkpaTuUTb KypuTb [145, 146]. B pamkax okasaHna MeanUUHCKOM MOMOLLN B OTKase OT
TK 6onbHbIM, nonyyatowmm KT, 6einmn paspaboTtaHbl cneunansHble nporpaMmmel. B nporpammax, B
4YaCTHOCTW, NOAYEPKMBAETCH OMNacHOCTb Nnoxapos npu npogormkeHnn TK Ha doHe OKT. B nccnegosaHuu
[38] coobLuanock, 4To B pe3ynbTaTe BbINOMHEHWUS TakoW NporpaMMbl B OCHOBHOW rpynne TOMbKO OAWUH
naumeHT n3 45 (2%) npogosmkan KypuTb, B TO BPEMS KaK B KOHTPOMbHOM rpynne (41 yenosek)
KypunbLimkamu octaBanucs 6 (15%).

PerynsipHbi KOHTpOMb 3a cobnoaeHneM NpaBun NoxapHom 6e3onacHoOCTN ABNAETCS OAHOM U3 3adad
HabnogeHus 3a 6onbHbIMKM, Nony4varLWwmMn kucnopod. ICTouHMK kucnopoga cnegyeT pacnonaratb
BOANM OT KAMWHOB M NeYen, ra3oBon NNUThLI U HarpeBaTenbHbIX NpMbopoB. He gonyckaeTcs
akcnnyatauma KK Bo BNaXHbIX NOMELLEHUSIX 1 B MECTax BO3MOXHOIo nonagaHusi Boapl.

O6opyaoBaHNe He AOMKHO MelaTb 6ObHOMY M YfieHaM ero ceMby NepemeLlaTbcsi No 4oMy, 0CO6GeHHO
Kora y HUX ecTb 3aborieBaHus, CBA3aHHbIe C HapyLLleHMEM BECTUBYNAPHbLIX, 3pUTENbHbIX U
ABuratesnbHbIX OYHKUMIA. B NpoTMBHOM cryyYae NosiBNSETCS ONacHOCTb NMOBPEXAEHMS KMCMOPOAHBLIX
LUNAHroB, TPaBM OT NafeHuin. Ecnun B JoMe HECKONbKO aTaxeln 1 6GONbHOMY CMOXHO MOAHATLCS MO
necTHuLe, LienecoobpasHo paccMOTpeTb YCTaHOBKY BTOPOrO MCTOYHUKA KUCIOPOAaA.

MauuneHTa 1 YnNeHoB ero CeEMbU HEOGX0AMMO CHAbANTbL NMMCbMEHHOW MHCTPYKLIMEN 1 cxemamm, NoapoBHO
MOSICHAIOLLMMWN BCe AeTanu aKkcnnyatauum knucropoaHoro obopyanosaHus. Mocne aToro BaxHo
y6eanTbCs, YTO MHCTPYKLMS N3ydYeHa BONbHbIM U YTO OH CNOCOGEH BbIMOMHSTL BCE NPEAYCMOTPEHHbIE
TpeboBaHus. OnaceHne, 4YTo NpaBuna OyayT HapylwaTbCs, MOXEeT cTaTb OCHOBaHWEM ANsi OTkasa OT
NpOBEAEHUS KUCropodoTepanmu.

Mepen HasHa4YeHMeM KUCropoaoTepanuu crieqyeT ykasaTb 60NbHOMY Ha HEOOXOAMMOCTb oTkasa oT TK.
Ecnu naumeHT npogomnkaeT KypuUTb, cneayeT NOBTOPHO pekoMeHaoBaTh oTkas oT TK. PelueHune o
Ha3HaYeHUN KMCrnopoaoTepanmm KypsiLLemy naumeHTy Heobxogmmo
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npyHMMaTh B MHAMBMAYANbHOM Nopsiake, C y4eTOM ero roToBHOCTM OTKa3aTbCs OT Tabaka 1 npeanoxms
eMy MeanUMHCKY0 NoMoLLb B oTkase oT TK. Kpome Toro, cnegyeT npovHopMmnpoBaTh NaumeHTa o
HeJOoMyCTUMOCTM MOSIb30BaHUS AMEKTPOHHBIMK CUrapeTamMm 1 3apsgaHbIMU YCTPONCTBaMM.

KocmeTtnyeckue cpenctea Ha MacsisiHOM OCHOBE 1 Bas3enunH MOTyT nogaepXxmBaTtb ropeHne B NpUCyTCTBnn
Knucnopoaa. MauneHTa Heobxoanmo I'IpOVIHd)OpMVIpOBaTb, 4YTO OH MOXET NOoJ1Ib30BaTbCA CpeacTBamMu
TOJIbKO Ha BOAHOW OCHOBE.

[MayuneHT, YneHbl ero cemMmbn 1 NUUa, ocyulecTenarwmne yxon, He gOJKHbI NMbITaTbCA CaMOCTOATENbHO
YCTPaHUTb HENCNPaBHOCTU NEeYHOro OoTonJieHnsd, ra3oBbiX NMINT U ANTEKTPUHECKUNX I'IpVIGODOB, CMOCOBHbIX
Bbl3BaTb BOCIJTaMEeHEHNE, MEHATb CKOPOCTb Nodayvyn Kncriopoga. ,El,onycmma KCcnyatauma TorbKo
CGpTM(*)VILI,MpOBaHHOFO KncnopoagHoro 060py,EI,OBaHI/IFI.
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FnaBa 6. HemHBa3sunBHasA BEHTUNALUUA NIETKUX NMPU XpOHVIl-IECKOI;i

AblxaTeﬂbHOﬁ HeAOCTaTOUHHOCTM
HEVIHBA3VIBHAA BEHTUNALMA MNPV XPOHWUYECKOW [bIXATE/IbHOM HEAOCTATOUYHOCTU

HBJ1 siBnsieTcs BapuaHTOM pecnupaTopHor noaaepkku 6e3 MHBasvBHOro AoCTyna (Yepe3 HoCoBble UNn
n1ueBble Macku, LUNEMbI), C UCMONb30BaAHUEM BCEX U3BECTHbLIX BCMOMOraTeNbHbIX PEXMMOB BEHTUNSALMM

[1].

B Teuenne nocnegHux 20 net HabnogaeTcsi NOCTOSAHHO PAcTyLW M MHTEpPEC K ncnonb3osaHuto HBJT ans
nevenus XIFAH y 6onbHbix XOBJ1, koTOpLIM cnocobcTBOBaN NOSIBIIEHMO 6OMbLLIOro KONn4ecTea
KOHTPOSMPYEMbIX PaHAOMMU3NPOBAHHbBIX NCCEA0BAHUN, Pa3NNYHbIX KIMMHUYECKMX CIy4YaeB U
ny6nuvkauni.

B koHue 1930-x rr. amepukaHckue cneumanuctel E.P. Poulton, D.M. Oxon n A.L. Barach Bnepsble
npegnoxunu HBJT ¢ ncnone3oBaHnemM nNUUEBLIX MACOK A1151 NIe4YeHUs1 KapAMOreHHOro oTeka fnerkux npum
NOMOLLM MeTo4a CMOHTAHHOIO AbIXaHUS C MOCTOAHHBIM NOSTIOXUTENBbHBIM AAaBIEHMEM B AblXaTenbHbIX
nytax (Coninuous Positive Airway Pressure, CPAP) [2]. Heyao6cTBO MCnonb3oBaHUA NepPBbIX MAacoK
orpaHn4nno ganeHeunwee pacnpoctpaHeHne metoauku. B 1981 r. K. Sullivan npegnoxmn HOCoBYH Macky
ana CPAP-Tepanum naumMeHTam ¢ CMHAPOMOM OBCTPYKTUBHOrO anHod cHa [3]. C 1983 r. Rideau ctan
MCrnonb30BaTb HOCOBbIE Macku Ansg anuternsHon HBJ [4].

lMpoBeneHHble B cepegmHe 1980-x IT. nccnegosaHna nokasanu, 4to HBJI cywectseHHO ynyywaeT
KIMUHUYECKYHO KapTMHY U KOPPEKTMPYET napamMeTpbl ra3oodmeHa y 6onbHbIx ¢ X[H Ha doHe
HenpoMbILEeYHbIX 3aboneBaHni, KMPOCKONNO3a, NAMONaTUYECKON LIEHTPaNbHOM rMNOBEHTUNALMK [5].
Oprako addektnHocTb HBJ1 npu XOH y naunenToB ¢ XOBJ1 anutensHoe Bpemsi He Obina 0gHO3HAYHO
NPOAEMOHCTPUPOBAHa: uccnegoBaHms 61 HEGONbLUMMM UM HEKOHTPONMpyeMbIiMu [6].
WccnepoBaHus, Ons KOTOPbIX XapakTepHO Borbllee KONMYeCcTBO NaunueHToB U paH4OMU3NPOBAHHbIN
AN3aiH, Takke He nokasanu Kakmx-rnmbo (Mnm ToNbKO OYEHb OrPaAHNYEHHbIX) MPEMMYLLECTB B
razoobmeHe, pyHkunmn nerkmx, cumnromax nnn HRQoL (health-related quality of life) [7]. Tak, Casanova
et al. He 0BHaPYXMNN 3HAYNTENBHOIO CHUXXEHNS NeTanbHOCTM cpeaun naumeHToB, nonyyaswmx HBJ1 B
JONonHeHne K cTaHgapTHor nomowum (Bkntodas AKT). XoTs nocne 3 mec neveHus B rpynne, rae
ncnonb3oBanacb HBJ1, NpoueHT nauneHToB, Hy>XaatoLMNXca B rocnutanuadaumm, 6ein mexbe (5% npoTtus
15%; p <0,05), HO yepe3 6 mec aTa pasHuua He bbina 3ameTHon [8]. B nccnepgosanum Clini et al.
npeacTtasneHo HabnogeHne 122 naumeHToB B TedeHue 24 mec, B ctabunbHoM nepuoge XOBJT Takke He
ObIn0 06HapyxeHO 3HauuTenbHoro adpdekra pobasneHns HBJ1 Ha puck cmepTun [9]. OgHako OHK
Habnoganu nonoxutensHoe BnusHue HBJT Ha p.CO2, ogbILLKy U KA4eCTBO XU3HW.

CHwuxeHune pucka cMmepTh Ha hoHe ncnosnb3oBaHna HBJ1y 6onbHbix XOBJ1 661510 NpogeMOHCTPMPOBaHO
McEvoy et al. 144 nauuneHta ¢ XOBJ1 6b1nun pasgeneHsl Ha ABe rpynnbl: rpynna 1 - OKT, rpynna 2 - OKT u
HBJ1[10]. B rpynne HBJ1 n OKT puck cmepTtun 6bin HUxe [HR 0,63; 95% noseputenbHbin nHTepsan (ON):
0,40-0,99], HO pa3HuLa Mexay rpynnamMmm Haxogunacb Ha rpaHuLe CTaTUCTUYECKON 3HAYMMOCTN.
Wcnonb3oBaHme HBJ1 He okasano BnuaHus Ha o6bem popcrnpoBaHHoro Belgoxa 3a 1 ¢ (OPB:) unu
napameTpbl ra3oobmeHa.

MpoTBOpeuunBble pesynbTaTbl npuMmeHeHnss HBJTy nauneHToB ¢ XOBJ1, nony4eHHble B paHHUX
nccrnegoBaHusix, BO MHOTOM OB BbSCHAOTCA OTCYTCTBMEM CTaHOapPTU3auUmMm BbIOOPKM NaLMEHTOB U
METOAOB feYeHNs, NCNOSb30BaAHNEM pasnnyHbIX HAacTpoek annapatos HBJI.

B 2011 r. 6611 onybnmkoBaHbl BbIBOAbI UccneaoBaHmsa Recover, B KOTOPOM BbIfo U3y4eHO, HAaCKOMbKO
ycnewHbIM saBnsieTcs BktoYeHne HBJT B MynbTuamMcumniMHapHyo nporpaMmmMy fieroqHon peabunuraumm
npu ctabunoHon Taxxenon XOBJ1 [11]. Beino nokasaHo, 4To fgobasneHne HBJ1 cHxkano YCC u ogbiLlky,
a Takxe, 4To 0COBEHHO BaXXHO, cTabunusmposano nunu gaxe ynyywmno O®B; B TedeHne Bcero nepuoaa
nccrnenoBaHusi B TedeHne 2 ner.

Kohnlein et al. [12] nokasanu B 6onbwom PKA, yto neyeHune naumeHtoB ¢ XOBJ1, cTpagarowwmnx Tsxkenom
dopmon XI'AH, ¢ nomowubto HBJ1 3HaunTenbHO yny4ywaeT Bbiknaemoctb. 195 naumeHToB B cTabunbHOM
COCTOsIHUM BbINK pacnpegeneHsl 6o B rpynny HBJ1 n ctangapTHOM Tepanum (y Bcex NauMeHToB 3T0
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Bkntoyano KT, Ho He nerodHyto peabunutaumio), nubo B rpynny, NOMAy4aBLUYHO TONIbKO CTaHAAPTHYHO
Tepanuto. [lobaBneHve HBJ1 k cTaHgapTHOM Tepanuy NPUBENO K MOBbLILLEHNIO BbKMBAEMOCTU OT 77% B
rpynne co ctaHgapTHoun Tepanuven go 88% B rpynne, nony4daswen HBJ1 n ctaHgapTHyto Tepanuio. Kpome
YMEHbLLEHUS BbIPAXXEHHOCTU runepkanHum, B cpegHem Ha 20% ynydwanncs OPB:, TonepaHTHOCTb K
dusndeckon Harpyske n HRQoL.

Windisch et al. B Heckonbkux nccnegoBaHmsax nokasanu, 4To npu uncnonb3osaHun HI-HBJ1 - ¢ Bbicokum
AaBneHneM Ha Baoxe 1 6onbluen YacToTON ObIXaHUs - MOXET ObITb AOCTUTHYTO 3HAYMTENBbHOE
CHUXEHME, a BO MHOIMX criyqasx - HopMmanusaums p.CO. 1 3HaunTenbHoe yny4dweHue p.0: [13].
MunotHble nccnegosanus HI-HBJ1 npuBenn K MHOroLeHTPOBOMY NPOCNEKTUBHOMY PaHOOMU3MPOBAHHOMY
nccnegoBaHuio ¢ yyactmem 195 nauymeHtoB ¢ XOBJ1 B ctabunbHom nepuoae 3abonesanus, ¢ XIFOH n
cpegHuM p.CO: = 51,9 mm pT.cT. MNapameTpbl BeHTMRALMM B rpynne HI-HBJT 6binv ycTtaHoBReHb! 4ns
poctmxkeHna p.CO. HMxe Ha 220% OT MCXOLAHOro YPOBHS, UNn <48,1 mm pT.CcT. KOHTpOnbHYyO rpynny
coctaBunu nauuneHTbl ¢ XOBJ1, KOTopbIX Nevnnu TpaguunoHHO: NPUMeEHANUCL papmakoTepanus n KT
(Npn nokasaHusx). [MaBHOM KOHEYHOW TOYKOM Bblnia CMepPTb B TEYEHUE roga nocrne BKNKYEHUN B
nccnepoBaHus. CpegHee 3Ha4YeHne «mMHenmpaTopHoe abixaHue (IPAP)/akcnupaTopHoe abixaHune
(EPAP)» coctasuno 21,614,7/4,8+1,6 cm H-O, konuyectso BooxoB - 16,1+£3,6/MuH (y 69% naumneHToB
YacToTa BCrnoMoraTesnbHbIX BOOXOB npeBbiwana 14/MvH), a cpegHee BpeMsi BEHTUNSALNN B TEYEHME OHSA
coctasuno 5,9+3,1 4. Yepes rog nocne Havana fieyeHns B KOHTporibHou rpynne 31 n3 93 naymeHToB
(33%) ymep, B rpynne HI-HBJ1 - 12 n3 102 nauyunenToB (12%; HR=0,24; 95% W = 0,11-0,49). B rpynne
HI-HBJ1 Takke Habnoganock 3HaumMTensHoe ynyyweHue p.CO., pH n O®B;. 3710 6LINI0 NepBoe
MHOroLEHTPOBOE UccrenoBaHne, KOTopoe nokasano, 4to HBJI, npumenasemaa npu X[H y naumeHToB C
XOBJ1, MOXeT CHM3UTb pUCK cMepTu. B BbilweynomMmsiHyTom nccnegosanum Kohnlein et al. ctpemunmces
MaKCUMarnbHO CHU3UTb Harpy3Ky Ha gbixaTtenbHble MbilwLbl U PaCO:, 4TO He BbINo ocHoBHOM Lenbio HBJ,
NCronb30BaBLLENCA BO MHOMMX NpeablayLmx nccnegosanusax [12].

B TeyeHne onnTenbHOro BpEMEHN He BbINO KOHKPETHBIX pEKOMEeHAAUUI, Korga crnegyeT UHULMMPOoBaTh
HBJ1y naumeHToB ¢ XOBJ1 n XOH. OgHako cuTyaumsa nameHmnach nocne npoBeaeHnsa OByX KPYMnHbIX
nccneposaHun PKI (Rescue n HOT-HMV). Struik et al. B uccnegosaHum Rescue oueHmsanu
adpekTnBHocTb HBJ1 B rpynne naumeHToB (n=201), rocnnTann3npoBaHHbIX NO NPUYNHE pa3BUTUSA
OCTPOM AbIXaTerlbHOW HeJoCTaTOYHOCTU B Xoae obocTpeHna XOBJ1, y KoTopbIx runepkanHua (aBTopsbl
NPUHANKM TOYKY oTcyeTa: P.C0O2=52,5 MM pT.CT.) coxpaHsanack >48 4 nocrne okoH4YaHua HBJI,
ncnonb3oBaHHOM BO BpeMs nepuoga oboctpeHus [14]. B rpynne HBJ1 BcnomoratenbHasa BeHTUNAUuA
ncnonb3oBanach ¢ IPAP/EpAP 19,2+3,4/4,8+1,0 cm H.O 1 yactoTon abixaHnsa 15+3 B MuHyTYy. OCHOBHOWM
KOHEYHOM TOYKOW Bblfla CMEPTb B TEYEHME roAaa nocne Havyana nccnegosanus. ABTopbl He nokasanm
CTaTUCTUYECKN 3HAYUMbIX Pasnnymi KacaTernbHO BbIXXMBAEMOCTN, YaCTOTbl 06OCTPEHMIA NN YACTOTbI
NOBTOPHbIX rocnuTanusaunin. Kak n B opyrnx nccrnegoBaHunax, bonee BblpaXXeHHOe CHUXeHMEe

p-CO: 6bIno obHapyxeHo B rpynne HBJT no cpaBHeHMIO ¢ NauneHTamu, noryyYyasLLIMMn CTaHaapTHoe
neyeHue.

Heckonbko nHom noaxoa kK npumeHenuto HBJ1 y nauneHToB nocne o6octpeHns XOBJ1 ¢ [1H 6bin
npeactasneH Murphy et al. (HOT-HMV) [15]. B 310 paHAOMU3MpOBaHHOE MHOTOLIEHTPOBOE
nccnegoBaHue 6bINKU BKKOYEHbI NauneHTol (N=116), y kKoTopbix Yepe3 2-4 Hef nocne 06oCcTpeHus
coxpaHanacbk [JH ¢ p.CO: >53 mm pT.cT. [Nocne paHgomusauum 59 naymeHToB chopmMmpoBanu rpynny ¢
dapmakoTtepanuen n KT, a 57 - rpynny, B koTopon HBJ1 Takke ncnonb3oBanacb B JOMALLHUX YCNOBUAX.
MeawnaHa n mexkBapTunbHbin nHTepsan (IQR) EPAP/IPAP coctasnanu 24 (22-26)/4 (4-5) cm H:0, a
yacTtoTa AblxaHus - 14 (14-16) B MuHyTy. OCHOBHOM KOHEYHOW TOYKOM 3TOr0 UccnenoBaHus obina
NoBTOpPHas rocnuTtanuaauusa unu cmeptb. Megnara spemern n IQR go noBTopHOM rocnuTanusaunm nnm
CMepTU B KOHTponbHoM rpynne coctasmnu 1,4 (0,5-3,9) mec, a B rpynne HBJT - 4,3 (1,3-13,8) mec (HR =
0,49; 95% O = 0,31-0,77; p=0,002). B rpynne HBJ1 Takke Habntoganocb 3HAYNTENBHOE CHUXEHME
yncna oboctpenun (3,8 npotue 5,1 oboctperuin/ron). OagHako cnegyet OTMETUTL, YTO NPOLIEHT CMEPTEN
B rpynne HBJ1 (28%) cyLiecTBeHHO He OTAMYarncs oT 3aperMcTpMpoOBaHHOrO B KOHTPOMbHOW rpynne
(32%).

B HacTosLLee Bpems B nuTepaType NpoaornKaeTcs ANCKYCCUSA OTHOCUTESTbHO AMUTENbHOMO NPpUMEHeHUs
HBJ1 B gomawHux ycnosusx y 6oneHbix XOBJT ¢ XITIOH. HecmoTpst Ha TO YTO KNnMHWYecKas
appekTnBHOCTL Ucnonb3osaHnsa HBJ1 y aTon koropTel NauneHToB Obinia NPogeMOHCTPMpoBaHa B
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MHOTOUYUCINEHHbIX UCCNEAOBaAHUSX, ONUTENBHOE BPEMS He ObINI0 peKOMEHOALMI O CPOKaX Ha3Ha4YeHus un
nokasaHusx gna HBJI1. Kpome Toro, TexHonorum, nossonatowue ncnonb3osate HBJ1 Ha gomy, nOCTOSHHO
3BOMOLMOHMPYIOT: MOSIBNAOTCA HOBbIE PEXMMbI BEHTUNALNN, NU3SMEHSOTCS MHTEPMENCbI, MO3BONSAOLME
YNYYLWNTb KOMOPT N NPUBEPKEHHOCTL NAUMEHTOB. BbICTPO pasBMBarOLLmMeca MeTOAbl TeNeMeaNLNHbI
CnocobCTBYOT TOMY, YTO MHUUMMpoBaHne HBJ1 Bce valle nponcxoauT B 4OMALLHUX YCNOBUSAX.

lNamocgbusuonozausi

Llensamun nto6on pecnnpatopHom Tepannn SBNAOTCA ynydlleHne rasoobMeHa (Hopmanusaumsi ra3oBoro
cocTaBa KpOBW), pa3peLleHre pecnmpaTopHOro ancTpecca (CHUKeHNe KUCNOPOAHOW LieHbI OblXaHUA U
npegoTBpaLLEHNE Pa3BUTUA YTOMINEHUS OblXaTenNbHOM MYCKynaTypbl).

B HacTosee BpeMs TOYHbIN MexaHn3Mm BosaencTsnsa HBJT Ha oyHKUKMIO nerkmux aBnseTca HegoCTaTovyHO
n3yyeHHbIM. [Npeagnonaraetcs, 4to BnNusHne HBJ1 Ha rasaoobmeH obecneynBaeTCsi CHUKEHMEM Harpy3ku
Ha pecnupaTopHble MbILLLbI, YMEHbLUEHUEM TUNEPUHANAALNM NETKUX N YyIyYLLEHNEM BEHTUNALMOHHO-
nepgy3n-oHHbIX OTHOLLEHWNA.

MporpeccupoBanne XOBJ1 npuBoanT k ancbanaHcy Mexay CUNOn MHCMMPATOPHbIX MbILLLL U HArpy3kon Ha
AblxaTenbHyo cuctemy. MNpuymHaMm CHUXEHNSE MHCNMPATOPHON MbILLIEYHOWM aKTUBHOCTUN ABNSAOTCS
rMNepuHGALMS, NPMBOAALLANA K YNNOLWEHM0 anadparmbl, UIBMEHEHNS HEMOCPEACTBEHHO B MbILLEYHbIX
BONOKHaxX Anadpparmbl, TakKne Kak CHUXEHMUE CoaepXKaHUsi MMO3UHA, NOBbILLEHHbIN OKCU-AATUBHbIN
CTpecc, NOBPEXAEHNE CapKOMEP, YTO NPUBOAUT K CHUXKEHUIO €€ CUIbl U BIHOCIMBOCTU. Harpyaka Ha
WMHCMMpPAaTOpPHbIE MbILLLblI YBENMNYMBAETCA N3-3a YKOPOUEHUS BOOXA, OOCTPYKUMN OblXxaTerbHbIX NyTEn n
BHYTPEHHErO MONOXUTENbHOIO AAaBMEHNS B KOHLE BbloXa, BO3HUKAKOLLErO BCNeaCTBME HEMOSTHOroO
OMOPOXXHEHMUSA NEerkux B KoHUe Bblgoxa [16]. HBJ1 npuBoANT K YMEHbLUEHUIO HAarpy3kn Ha AblXxaTernbHble
MbILLLbI, YTO NoATBEPXKAEHO uccnegosaHmem Duiverman M.L. et al., nokaszaBwmnmmn, 4To UCNonNb3oBaHne
BbICOKMX ypoBHen IPAP cnocobCTBYET CHMXXEHMIO aKTUBHOCTM AblXaTeSlbHbIX MbILUL, NPK
anekTpomuorpacum [17].

BnusHne HBJ1 Ha runepuHdnauuio Bnepeble 6bino npogeMoHcTpupoBaHo Diaz et al. [18], koTopble
nokasanu 3Ha4YnTeNbHOE CHUXEHME OCTAaTOYHOro 06bema 1 BHYTPEHHErO MOMOXUTENbHOIO AaBfeHns B
KOHLe Bblgoxa Ha doHe HBJ1. Y nauneHtoB HBJ1 ncnone3oBanack 3 4 B AeHb, 5 AgHen B Hegento, B
TeyeHue 3 Hef noapsaa. boino obHapyxeHo novTn 50% CHUXXeHMe Harpysku Ha anadpparmy m
3Ha4uTernbHoe CHWxXeHne p.CO: (Ha 8,4 mm pT.cT.; 95% AN = 5,5-11,4 MM pT.CT.), a TaKxKe yBenuieHme
p-O: (Ha 8,5 mm pT.CT.; 95% OWN = 5,2-11,2 mm pT.CT.). Takke Habnoganock 3Ha4YUTENbHOE CHUXKEHNE
YHKLMOHANbHON OCTAaTOYHON €MKOCTU, YTO YKa3blBaeT Ha YMEHbLUEHNEe rmnepuHdnaunm n ygennyeHue
ODB: n hopcmpoBaHHOM XU3HEHHOW eMKOCTU nerkmx (PXKEN).

Hajian B. et al. B uccnegosanmm naumnento ¢ XOBJ1 GOLD IlI-IV v XTOH, nonyyaswux Tepanuio HBJ1 Ha
NPOTSKEHUN 6 MeC, HarnsagHO NPOAEMOHCTPUPOBANM YiyYLlLEeHNE BEHTUNALMOHHO-NEPdY3NOH-HbIX
OTHOLUEHWUI C MOMOLLbIO (PYHKLMOHABbHOW pecnvpaTtopHon Busyanuaaumm [19].

B psage nccnegoBanuin 661110 npoaemMoHcTpmupoBaHo BnnaHne HBJ1 Ha ctabunusayuio OPB; [20].
lMpegnonaraeTtcs, 4To, CNOCOOCTBYS pacLUMPEHMIO AbIXaTerbHbIX NyTEN Mo KpanHENn Mepe Ha HECKOSbKO
YyacoB B TeveHue gHs, HBJT obneryaet 6pOHXOKOHCTPUKTOPHOE BO3AENCTBMNE Ha AblxaTernbHble nyTun [21].
Kpome TOro, naumeHTbl C XPOHUYECKON rmnepKanHuen CKNOHHbI K 3aiePXXKe XXMAKOCTU, NPOUCXOAUT
aKTMBaUUs PEHNH-aHMMOTEH3UH-anb40CTEPOHOBOW CUCTEMBI [22]. 3Ta n3bbITOYHASA XUOKOCTb
3alepXXMBaeTCHa B CTEHKe AbIXaTeNbHbIX NyTEN, U NPW paspeLleHnur runepkanHnum oTek yMeHbLlaeTcs u
MOXET NPOU30NTU paclumpeHne abixaternbHblx nyTen. OcHoBHble 3ddekTbl HBJ1 Ha
natoguanonorndyeckme HapyLweHus, TunndHslie ana XOBJ1, npuBeaeHsl B Tabn. 6.1.

Tabauvua 6.1. NaTtoduranonorniyeckme HapyLeHusi, TUNNUYHbIE A4S XPOHNYECKON OOCTPYKTUBHOM BOne3Hu
NErkKMX, Ha KOTopble HENMHBA3MBHAsH BEHTUNSALMS NETKMX MOXET OKa3blBaTb NONOXUTENbHOE BriusiHue [23]

Bua HapyweHui MexaHu3Mbl MonoxutenbHbl 3dpdekT HBJ

BpOHXI/IaJ'[LHaH VBennueHne KOJIn4ecTBa BOCIATUTEIBHBIX KJICTOK, TTonoxxurensHOE JAaBJICHUC IIOMOTacT

OGC’I’pyKHI/IH BLIpa6aTLIBaIOIIII/IX CCKpET, lIp€3MepHI)II‘/'I poCT NOoAACPKUBATH MPOXOAUMOCTDH 6pOHXOB
TUTICPILTA3Us KJIICTOK INTaAKUX MBILII]
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OMpuzema u Paspy1enue anpBeosn, yrpaTa 3JaCTUYHOCTH JIETKUX EPAP ymenblaeT BHyTpeHHEE
THNEePHHQIAIU TIOJIOKHUTEIIBHOE JaBJICHHE B KOHIIE
JIETKUX BEIIOXA U 0OjerdaeT padbory
JIBIXaTeJIbHBIX MBIIIIIL
JduchyHnkims ATtpodus BeaeacTBue THNepUHOISLIN, YMeHnsbienne paboTsl nuadparmel,
nradparMel OrpaHHYEHHAas COKPAaTUTEIbHAsI AaKTHBHOCTb, TIOJIOKUTEJIBHO BIIMSET HA MEXaHUKY
MIOBBILIIEHHAs] HATPY3Ka Ha JAbIXaTeIbHbIC MBI U3- | JIBIXaHHS
3a 00CTPYKIMH OPOHXOB
EPAP - monoxwurensHoe naBienue Ha Beijoxe, HBJI - HeMHBa3WBHAsI BEHTHWILIIMSL HU3KOH HHTEHCHBHOCTH

[MoBbILEHNE BHYTPUTPYAHOrO AaBeHUs, BbidaBaHHOEe HBJ1, MOXeT NnpMBeCTH K HexenaTtenbHbIM
nocneacTBusaM y NaunMeHToB C CONyTCTBYOWMMM 3aboneBaHnamm cepgua. OgHako BnvsHue HBJT Ha
paboTy AblXaHus1, ra3000MeH, CONPOTMBIIEHNE NErOYHbIX COCYA0B U NocTHarpy3ky JIXK moxeT
YPaBHOBECUTb 3TN HEraTUBHbIE BNNAHUA. HEKOTOpbIe aBTOPbLI NOKa3bIBaKOT, YTO Y MNAUMEHTOB C
cepaeyvHon HegocTaTtoyHocTbio HBJ1 npvBOaAMT K NOBbLILLEHMIO CEpaAeYHOro Bbibpoca, yBENNUYEHNIO
dpakumm BbIbpOCa, CHUKEHNIO MUTPANbHOW Peryprutaumnm, CHUKEHUIO AaBNeHNs 3aKNMHMBaAHUA B
NEeroyHon apTepumn, yMEHbLLEHNIO KOHEYHO-ANACTONIMYECKOro pasmepa NeBoro xenynoyka [24]. beino
nokasaHo, 4to HBJI npMBoANT K yMEHbLUEHNIO aMMANTyAbl OTPULUATENBHOrO MHCNUPATOPHOro AaBreHns B
rPYAHOWM KNEeTKe N TaknM 06pa3oM K CHUXKEHMIO TpaHCMYparnbHOro AaBeHus B IEBOM Xenyaouke [25].
Mpn HopManbHOM YHKLMK NEBOTO Kenyaodka cepaeyHbln BbIGpOC B OCHOBHOM 3aBUCUT OT
npegHarpysku, NO3TOMy pecnupaTtopHas Nnogaepkka ¢ Co3gaHMEM NONOXUTENBHOrO AaBNeHUs B
AbIXaTernbHbIX NYTSAX 06bIYHO NPUBOANT K CHUXKEHUIO CepaEeYHOro Bblbpoca. Y BOnbHbIX C TSXKENOon
CUCTONNYECKON HEJOCTAaTOYHOCTbIO JIEBOrO Xenyao4vka cepaeydHblii BbIOpoC 0O4YeHb Marno 3aBuMCUT OT
npegHarpys-ku, Ho ABNSETCS O4eHb YYBCTBUTESNBbHbBIM K U3BMEHEHUSIM CO CTOPOHbI MOCTHArpy3ku,
OCHOBHOW AEeTEPMUHAHTON KOTOPOW ABNSETCA TPpaHCMyparibHOEe JaBfeHne B NeBOM Xenyaouke (pasHuua
MeXay CUCTONNYECKUM AaBfieHNEM B NNEBOM XKeNyao4vKe N BHYTPUrPYAHbIM AaBneHnem) [26]. Duiverman
M.L. et al., ncnonesysa Hi-HBJ1 y nauneHtoB ¢ XOBJ1 Ha npoTsxxeHun 6 Hea, nokasanu, 4to HBJ1 He
okasana obuiero HebnaronpuATHOroO BNUSHUA Ha paboTy cepaua. TeM He MeHee y NaUNEeHTOB C yxe
CYLLIECTBYHIOLLIEN CEPAEYHON HEAOCTAaTOUYHOCTLIO NPUMEHEHME OYEHb BbICOKOrO AaBNEHUS HA BOOXE
MOXET CHU3UTb CepAeYHbIN BbibpocC [27].

PeXXnmMbl HEMHBaA3MBHOM BEHTUNALNK NETKNX

Hanbonee yaobHbIMM 1 KOMPOPTHBIMU Ha CEFOAHALLIHUA OeHb ABNATCA 4 OCHOBHbIX pexunma HBJ,
KOTOpble N MPUMEHSIOTCA B NOAABMSAOLLEM BonbLUMHCTBE criyvaes [28].

CnoHTaHHOe AbiXxaHWne C MONOXMTENbHbBIM JaBAEHNEM B AblxaTebHbIX NyTAX (continuous positive airways

pressure, CPAP). CPAP ocHoBaHO Ha nogaye (pvKCMpOBaHHOIO 3ajlaHHOro AaBreHus B AblXaTernbHble
nyTW B TeMeHne BCero AblxatenbHoro uukna. MNpun atom paboTy AbIXaHUS NOSTHOCTLIO BbINOSTHAET NauneHT
[29]. CPAP npumeHsieTcs B Ka4eCTBE OCHOBHOIMO pexuma anisi nevyeHmsi 60nbHbIX ¢ O6CTPYKTUBHBIM
COHHbIM anHo3, 06CTPYKTUBHOM OCTPON AbIXaTeNbHOW He4OCTaTOYHOCTbIO Ntoboro reHe3a. CPAP
CrnocobCTBYET yBENMMYEHMIO NOLLaAM NONEPEYHOrO CEYEHUS BEPXHUX AbIXaTembHbIX NYyTEN 1 COXpaHAeT
NX OTKPbITbIMU, NOBbLILLIAS BHYTPUNPOCBETHOE AaBMNEHME BbILLE KPUTUYECKOro, Npeaynpexaas
konnabupoBaHue gbixaTenbHblX NyTen. B HWXHUX gbixaTenbHbix nyTsax CPAP moxeT npegotspaTuTb
Konnanc anbBeosi, CNOCOBCTBYS UX PEKPYTUPOBAHWIO, U YBENMYMBAET (PYHKLNOHAMNBHYO OCTaTOYHYIO
eMKocTb. [NocpeacTBom aTux MexaHmamos CPAP crnocobceTByeT pacnpaBneHunto atenekrasnpoBaHHbIX
Yy4acTKOB Nnerkux, yny4dlaeT OKCUreHaumio U pasrpy>kaeT MHCNMPaTOpPHble MbILULbl, YyMeHbLIasa paboTy
AbixaHus. bonee Toro, CPAP MOXeT CHU3UTb NOCTHarpy3Ky 1 yBenuynuTb cepaeyHbin BbIBpoc 3a cyeT
CHWXEHMS TpaHCMyparbHOro AasneHus B nesBom xenygouke [30].

ABTOoMaTmyeckoe TutposaHue CPAP - aTo pexum, Korga nogaepxaHue nonoxMTenbHOro AaBneHus B
AbIXaTenbHbIX NYyTAX aBTOMATUYECKN PEryNNpyeTcs MexXay Anana3oHOM 3Ha4YeHU, YCTaHOBEHHbIM
BpayoM, B COOTBETCTBUU C BbIMNOMHEHHbIM aHanNM30oM KpMBOW NOTOKA U CONPOTUBAEHUEM AblXaTeNbHbIX
nyTen (MeToA NpUHyauTEerNbHbIX kKonebaHui) n nporpaMmmMmHbiM obecneyeHnem yctpomncTtsaa. [Npu
NCNonb30BaHUKN YCTPONCTB C aBTOMaTn4eckum TutposaHmeMm CPAP gasneHne MOXeT BapbupoBaTh B
3aBMCUMOCTUM OT NOTPeBbHOCTEN NnaLmeHTa B pa3Hoe BpeMsi Houn (Hanpumep, 6onee BbiCOKoe JaBneHune
BO BpeMsi BbICTPOro cHa). OTO MOXeT MO3BONUTL NauueHTy nony4yatb B cpegHem boree Hu3koe
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AaBneHne B TedeHne HOYM 1 YMEHbLUNTb ANCKOMOPT, CBA3AHHbLIM C UCMONb30BaHMEM BbICOKOrO
nasnexHuns [31].

Pe>xxum ¢ AByMSA ypOBHAMM MonoXuTeNbHOro gasnexHus (BiPAP). MNpu BiPAP obecneunBaeTcs ABa ypOBHS
AaBreHns B AblxaTernbHbIX NYTSX - YPOBEHb AKCNupaTopHoro aasnenusi (EPAP), koTopoe cooTBeTCTBYET
NoNOXUTENbHOMY AaBMeHu0 B KOHLE Bblaoxa, 1 YpoBeHb MHcnnpaTopHoro aasnenus (IPAP). U 1o, n
Apyroe MoxeT 6bITb CUHXPOHU3NPOBAHO C AblIXaTENbHbIMU YCUMUSAMW NaLMEHTa, TaK YTO Npu 3ag4aHHbIX
BPEMEHHbIX NapameTpax annapaTHOro Bgoxa v Bblgoxa BOOX M BbIAOX NaLMeHTa v annaparta HUKoraa He
cnyyatoTcs B npotuBodase. CerogHsa BiPAP ncnonb3yetcst Hanbonee yacto un baktmyecku cran
cvHoHnmom HBIJ1 [32]. Mpu npoBegeHun BeHTUnaumm B BiPAP ynyJwaeTtcs addekTMBHOCTb U
yMmeHbLuaeTcqa paboTa abixaHus. beiCTpo ynydwaeTcs rasoobmeH, B nepsyto ovepeab brnarogaps
YBESIMYEHMIO arbBEONAPHON BEHTUNALNK, YBESNTUYEHNIO DYHKLMOHANIbHON OCTaTOYHOM EMKOCTH,
OTKPbITUIO KONNabmnpoBaHHbIX anbBeOs, PeAYKLMMU LLYHTA, YIYYLWEHNIO BEHTUNSLUMOHHO-NEPdY3nN-OHHOIo
oTHoweHunsA. CHmxkaeTcs Y[, CO. Ha BblgoOXe, CHMXaeTCs aKTUBHOCTb BCNOMOraTebHbIX AblXaTeslbHbIX
MbiLwL [33].

Moaaep>kka faBneHnemM Ha Bgoxe (pressure support ventilation, PSV). PSV - BcnomoraternbHbIn pexxum
BEHTUNALMM, MPU KOTOPOM B OTBET Ha MHCMMPATOPHOE yCUnne nauneHTa pecnmpatop co3faeT B
AbIXaTerbHbIX NYTSX 3af4aHHbI YPOBEHb AaBreHNs, BAOX NpeKpaLllaeTcs Npu CHUKEHUN MHCIMPATOPHOro
NnoToKa Ao onpegeneHHoro 3HavyeHus (Hanpumep, 25% OT NMKOBOro NOTOKa). BaXkHbIM NpenMyLLeCTBOM
PSV aBnsetcs xopolasa CUHXpOHM3aums AblxaHus naumeHTa ¢ paboTon pecnuparopa, 4Tto
obecne4vrBaeT JONONHUTENbBHbIN AblIXaTeNnbHbIN KOMpOopT [34].

MponopunoHanbHasa BCnomoratenbHasa BeHTUAsaUns (proportional assist ventilation, PAV). PAV 6bina
pa3paboTaHa Kak pexxum NnoBbILEeHNS YyBCTBUTENbHOCTM annapaTta HBJ1 k nHcnnpaTtopHoMy ycunuio
naumeHTa [35]. Kak n PSV, PAV ucnonb3yeT nHcnnpatopHbiv Tpurrep. B otnnume ot PSV, B koTOpOM
ncnonb3yeTcd 3agaHHOe BpayoM AaBrieHne Ha Baoxe, PAV obecneumBaeT NOTOK U JaBNeHWe Ha BOOXe,
npornopunoHarnbHble CNOHTAHHOMY AbIXaTeNbHOMY YCUMNUIO NaumMeHTa, YTo onpeaenseTca MrHOBEHHON
obpaTHOW CBA3bI0 OT BCTPOEHHOro NHeBMoTaxomMeTpa. Kpome Toro, UMKIMYHOCTb OT BAOXa K BblOXY He
3aBUCUT OT 3apaHee onpeaerieHHOro CHUXXEHUS MHCNMPAaTOPHOro NOToKa, Kak B cnyyae ¢ PSV. lNpu
npasunbHon HacTporke PAV npekpalwjaeT okazaHne MHCNMPaTOPHOM NOAAEPXKKN C NpeKkpaLlleHnem
nHcnupatopHoro ycunus [36]. Takum obpasom, PAV MOXeT ynyylmMTb CUHXPOHU3ALMIO MeXAY
naumeHToM 1 annapatom VBJT n komgopT no cpasHeHuto ¢ PSV. B uccnegosanum M. Wysocki et al.
nokasanu, 4to y naumeHtoB ¢ XOBJI ¢ ocTpon AbixaTenbHON HEAOCTaTOUYHOCTbLIO pexnmbl PSV 1 PAV
OOMHAaKOBO 3P EKTMBHbI ANS YyMeHbLUEeHUA paboTbl AblxaHus, ogHako PAV 6onee komdgopTHa. Mpu
ncrionb3osBaHun PAV nauueHTbl pexe oTkasbiBanuce ot HBJT [37].

CxeMmbl BeHTUNnAauuu, ucnonsdyemslie npn XOBJ [32]

HuskomHTeHcusHaa HBJ1 (LI-NIV) - TpaguumoHHas doopma HBJ1; naBneHve Ha Booxe obbIYHO He
npesbiwaeT 18-20 cm H:O, uensto aBnaetcsa gocTmkeHue abixatensHoro obbema (JO) okono 6-8 mn/kr
naeanbHOM Machl Tena, YactoTa AblXaHust 00bl4HO He npeBblwaeT 12-16 B MMHYTY. [pn ncnonb3oBaHum
aToro pexuma HBJ1, kak npaBuno, He NPOUCXOAUT CHUXKEHUA NOBbILLEHHbIX 3Ha4YeHUn p.CO: [38].

BbicokonHTeHcmBHasa HBJ1 (HI-NIV) ncnonbayeTcs ¢ Lenbio JOCTMXXEHUA HOPMOKaNHUN NN Kak MOXHO
Bonee HU3KNX 3Ha4YeHnn p.CO. Npn nocteneHHom yBenuveHun IPAP Bnnotb go 30 cm H:O n goctumxkeHum
[0 okono 10 Mn/kr ugeanbHOW Macchbl Tena, B TO Xe BpeMs YacToTa AblXaHus YBerM4nBaeTcsi, HEMHOro
HWXXe NN Jaxke Bbllle YacToTbl AblXaHWs nauueHTa B nokoe, Yyacto >20 B MUHyTY [39].

Dreher M. et al. nokasanu, yto HI-HBJ1 nyywe nepeHocuTtca nauneHtamm ¢ XOBJ1 n tsxkenon XITOH,
NPEBOCXOANT TPAOULIMOHHYIO U LUMPOKO ncronbdyemyto popmy LI-HBJT B koHTpone HoYHOM ru-
noseHTUnAuumM [20]. PaHOoMU3MpoBaHHOE KOHTPONMpyeMoe NepekpecTHoe nccrenoBaHme,
cpaBHuBarLee 6 Hea ncnonob3osaHus HI-HBJT (c ncnonb3oBaHMeM KOHTPONMPYEMOW BEHTUMALMM CO
cpenHuM gaesneHveM Bgoxa 28,6+1,9 cm H.O) ¢ LI-HBJ1 (¢ ncnone3osaHvem BCcrioMmoraTeribHOM
BEHTUNALMM CO cpeaHnm aasneHnem sgoxa 14,6+0,8 cm H:0), 6bino npoegeHo y 17 naumMeHToB ¢
Tskernon ctabunbHon runepkanHuyeckon XOBJ1. HI-HBJ1 npusoguna k ysenuuexHuto OPB1 Ha 96 mn
(95% OW ot 23 po 169; p=0,015) n cHmxkeHuto p.CO:2 Ha 9,2 mm pT.cT. (95% [OW oT -13,7 po -

4,6; p=0,001). Kpome TOro, no cpaBHEHUIO C UCXOAHbIM ypoBHEM Tonbko HI-HBJ1 npuBoamno k
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3HAYNTESNTbHOMY CHUXXEHUIO ObILLIKN, CBA3AaHHOW C donanyeckon Harpyskon, OPB1, XXEJ1 u cymmapHoro
6anna HRQoL.

B HacToswwee Bpemsa HI-HBJ1 aBnseTca npegnoytuTensHbiM pexxMmom BeHTunsumm npu XOBJ1,
nokasasLUMM CBOM NpenmyLlecTBa B psae uccnegoBaHui. Yetbipe KpynHbIX XOPOLIO pa3paboTaHHbIX
PKW 6binn npoBeaeHbl ¢ ncnonssosaHvem HI-HBJ1 y nauneHToB ¢ tsxxkenon XOBJ [40]. Y ctabunbHbIX
naumeHTtoB ¢ XI[JH gBa nccnegosaHusa nokasanu BnonHe ybeantenbHble NpenMMyLLecTBa, XoTS
OTHOCUTENBHO BbRKMBAEMOCTM OHO ObIflo MOKa3aHO TONbKO B 0og4HOM uccrnegosaHum [13]. Y naumneHTos, y
koTopbix HBJ1 6bina HayaTta unm y KoTopbix OHa Obina NpogosmkeHa nocne obocTpeHus ¢ octpon [H,
pe3ynbTatbl ObIIN HEOAHO3HAYHBI.

Mpwn ncnonssosanun HI-HBJT Heo6xoaMMo y4nThIBaTb, YTO B CPEAHEM NMPOLIECC aganTaunun naymeHTa K
HBJ1 3aHnmaeT 6onblue BpemeHu, Yem npu ncnons3osarHun LI-HBJ1. Kpome Toro, npu HI-HBJ1 6onblue
PUCK yTEYKN BO3yXa BCrEeACTBME UCMONb30BaHUs 6onee BbICOKOro AaBneHus [38].

O6paluaeTt Ha cebst BHMMaHME TO, YTO B KITMHMYECKOW NpakTuke 3HaumnTenoHast gons nauymeHtoB ¢ XOB/T,
Haxogawmxca Ha HI-HBJ1, ncnbitbiBaeT 4€BEHTUNALMOHHYO O4bILLKY, TO €CTb OLLYLWEHNE CUNbHON
oAblLLKK nocne oTknodyeHus ot HBJ1. 3To aBneHne HepgocTaTtoyHO nccneaoBaHo, M HEU3BECTHO,
SIBMSIETCA NN OHO CNeaCcTBMEM BbIHY>KAEHHOIO M3MEHEHUS NAaTTEPHOB AbIXaHUS NOCNEe OTKNIYEHUS OT
BEHTUNATOPA AblXaTerbHbIX MbILLL,, NEPEHABLUMX CUTYaLMUIO NOYTU KOHTPONMPYEMOWN BEHTUNALMMA, NN
rmnepuHgnaumMen, BbiI3BaHHOWM CIMLLIKOM OrpaHN4YeHHbIM BPEMEHEM BbloXa Ansl BAbIXxaeMoro oobema
[41].

CxeMbl BeHTMNAUMKM npu ncnonb3osaHmm HBJT BkntoyatoT B ceba mogenu ¢ ynpasreHnem no odobvemy u
MOZENU ¢ ynpasneHnem no gasnenuto [42].

B mopgensix ¢ ynpaesneHnem no o6bemy annapat HBJ1 nogaet domkcnpoBaHHbIi 00beM B TeUeHMe
3a4aHHOro BpeMeHu 1 co3gaeTt noboe aasneHune, Heobxoanmoe Anst AOCTUXKEHUS 3TOr0 HE3aBUCUMMO OT
BKMaja nauueHTa B BeHTUnAumio. [laBneHve B AbIXxaTernbHbIX NYTAX HE ABNSETCHA NOCTOSHHbIM U
CTaHOBUTCHA pe3ynbTaToM B3anMOLEeNCTBUA Mexay HacTponkamu annapaTa HBJ1, nogatnmeocTbio n
CONPOTUBMEHUEM AObIXaTefNlbHON CUCTEMbI U CMIOHTaHHbBIM AbiXxaHneM. [penMyLLeCTBO PEXMMOB C
yrnpasneHnem no obbemMy 3aknoyaeTcs B MNOCTOSHCTBE NO4aBaeMOro AbixaTenbHoro o6bema. OCHOBHbIM
He4oCTaTKOM SIBNSETCA MMEHHO TO, YTO HE MO3BOMSAET yYMTbIBaTb MEHSIOLLMECS NOTPeBHOCTH
naumeHToB. Eule ogHO Heygo6CTBO COCTOMT B TOM, YTO B Clyvae yTeukun He OyaeT yBenMyunBaTbCs
CKOpPOCTb MOTOKa 4119 ee KOMMeHcauun, a cosgaBaemMoe aaBneHune byaeTt HUxe, Tak YTo 3 eKTUBHO
nogasaembii 06bem ByaeT NponopuUnoHanbHO YMeHbLUEH [43].

B mogensx ¢ ynpaBneHvem no AaBfieHN0 BEHTUNATOP HACTPOEH Ha nogavy BO3AYyLLHOro Notoka nytem
CO3[aHus 3apaHee onpeaenieHHOro NoNOXMTENbHOMO AaBMeHUs B AblXaTeNbHbIX NyTAX B TEYEHME
3afjlaHHOro BpeMeHu. Takum obpasoM, Ang AaHHOro nauneHTa 4oCTaBnsieMbll 06beM He ABnsieTCs
dUKCUpOBaHHbIM 1 ByAeT 3aBUCETb OT B3aMMOAENCTBUS MexXay 3aaHHbIM AaBNEHNEM, UHCMIMPATOPHbIM
ycunuem nauueHTa, napameTpamu gbixaTerbHOW CUCTEMbI U BpEMEHEM BOOXa. BaxkHbIM
npevMyLLECTBOM 3TON MOLENMU SABMSIETCA CNOCOBHOCTb KOMMEHCMPOBATL YTEeYKM BOo3ayxa OT cnabbix o
YMEpEHHbIX B CUCTEME «MaLMeHT - annapaty» (B criyqyae HBJT yalle Bcero ato yteukun BOKpyr Macku) [44].
B kauectBe ctangapta HBJ1 anga naumenToB ¢ XOBJ1 B AOMaLLHMX YCIOBUAX paccMaTpuBaloTCs MoAenu
C yrnpaBrieHnem no gaBneHuto.

OBbIYHO NCMOMb3YIOTCH PEXUMbI BEHTURALUN C 3aaHHbIM 06BbEMOM UK JaBneHneM, HO COBPEMEHHbIE
TexHn4Yeckne paspaboTkm obecneynnu HoBble MMBPUAHBLIE PEXUMBI, KOTOPbIE coYeTaloT B cebe obe
dYHKLMN BEHTUNALMM 1 (DOKYyCUPYIOTCH Ha LeneBom obbeme [33].

MNoopepxka gaBneHnem ¢ rapaHTUPOBaHHLIM CpeaHUM 06beMoM BeHTUNAUMK (average volume assured
pressure support, AVAPS) - 310 chopMa BEHTUNALMN C LuenesbiM (aganTuBHbIM) 06beMOM 1
perynupyemMbiM AaBreHneM, ypoBeHb NOAAEPXKKM AaBreHneM agantupyercsa ana obecnedyeHusi cpegHero
AblxaTtenbHoro obbema. Llenbio aBngaeTcs AbixaTenbHbli 06beM BblgoXa, a AblXaTenbHbIN 06beM,
NPOV3BOAMMbIN NaUUEHTOM, ycpeaHsaeTcs 3a 1 MyH. 3aTem anropuTM u3aMeHsieT AaBrieHne Ha BOOXE B
COOTBETCTBMM CO CKOPOCTbIO, YCTAHOBMNEHHOW crneunanuctom (oT +1 4o 5 cM BoA.CT. B MUHYTY) ANS
nocnenywLlmx BOOXOB, NOKa He ByaeT AOCTUrHYT LieneBon AbixaTenbHbli 00bem [45].
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HekoTopble ycTponctea obnagatot anroputmom aBTo-EPAP (AVAPS-AE). B ycTponcteax noaaepku
AaBMeHMEM C rapaHTMpOBaHHbIM 06 bEMOM MCMNOMb3yeTCs METOS, BbIHYXXAEHHbIX konebaHun ang
N3MepeHNss CONPOTUBNEHNS AbiXxaTenbHbIX NyTen. [pn Hanu4mMmM 0BCTPYKLMM AbiXxaTernbHbIX NyTewn
KonebaHusi NoToka CMHYCOMAAanbHOro curHana npuHyauTenbHblX konebaHnm dyayT MeHbLUe, YeM
6a3oBbIN ypoBeHb, U EPAP yBenuuutcsa B 3aaHHbIX nNpegenax nocrie aHanuaa HeCcKOnbKux BOOXOB [46].
B nccnepoaHun, cpasHuatowwem AVAPS-AE ¢ 06bi4HbIMM HBJT, coobuianock 0 3Ha4nTenbHOM
YMEHbLUEHUW NMPOAOIKUTENBHOCTU HacTponku HBJ1 ¢ 4 aHen ¢ obbiuHbIM HBJT o 3 aHen ¢ AVAPS-AE
[47]. OTa TexHONOMMA TakKe MOXET NMOSHOCTbIO YCTPAHUTL HEOOXOAMMOCTL B CTAaLMOHAPHON YCTaHOBKE
HBJ1.

WHTennekTyanbHas nogaepXka aBNEeHNEM C rapaHTUPOBaHHBIM 06 bEMOM (MHTENMEKTYanbHbIA PEXUM
ABYXYpOBHeBOW BeHTUNALMM - intelligent volume assured pressured support, iVAPS) npegHasHayeHa ans
noaaepXXaHus 3agaHHoOW LeneBon anbBeONApPHOM MUHYTHOW BeHTUNAUMK [48]. OTa uenb gocturaeTcs 3a
CYET MOHUTOPWUHIa BEHTUNALWK, PETYIIMPOBKM AABEHUS Ha BOOXE N aBTOMATUYECKOro BKINIOYEHNS
WHTENMNEKTyanbHON pe3epBHON YacTOTbl AblXaHWs. 3Ha4YeHNe anbBEONAPHON BEHTUNALMM NonyvaeTca
nyTeM Bbl4MTaHUSA NpegnonaraemMoro MepTBOro NPOCTPAHCTBA U3 MUHYTHOMO LLEMNEBOro 3HaYeHUs
BEHTUNAUMK. MepTBOE NPOCTPAHCTBO NN MUHYTHYHO BEHTUNSALMIO MOXHO OLEHUTb, YKa3aB poCT
nauneHTa 1 4acToTy AblXaHus U BblbpaB NpeayCcTaHOBEHHbIE 3HAYEHUS AN KOHKPETHOro
3aboneBaHna (Ans HopManbHOW, O6CTPYKTUBHOM, OrPaHNYUTENBHOM MEXAHUKN NErKUX N TMNOBEHTUNALNN
Npw OXXMPEHUU), OOCTYNHbIX B NAHENM ynpaBrneHnsa ycTtponcTaa. Bpay MOXeT Bpy4YHY YBENUYUTL UMN
YMEHbLUNTL 3anporpaMMMpPOBaHHYIO LiefIeBYIO anbBeONAPHYI0 BEHTUNAUMIO. Ee Takke MOXHO
onpeaennTb NyTeM M3MEPEHUS YPOBHSI YITIEKMCIIONO ra3a BO BpeMsi 604pCTBOBAHMS UM CHA UMW OLLEHKMN
KomcpopTa naumeHTa B onpeaerneHHbIX yenoBusix. B ycnoBusix peanbHOW KITMHUYECKOW NPaKTUKKN Y
nauueHToB ¢ runepkanHudeckon OH iVAPS n PSV, no-sugumomy, oanHakoBo adhdeKTUBHbI ANns
ynydweHunsa razoobmeHa, 1 nauneHTbl 4EMOHCTPUPYIOT OTAIMYHYIO NPUBEPXKEHHOCTL feYvyeHunto. Obuwme
NPUHUMNBI PabOoTbl 3TUX PEXMMOB OYEHb NMOXOXM, XOTA U OTNIMYAKOTCA NO anropuTMam BEHTUNALMK U
aetanam aHanuaa gbixatenbHblx yeunui naumeHTta. B PKW, cpaBHMBalOLWmMX Knaccn4eckne cxembol
BEHTUNALMM C aBTOMATUYECKMMU PEXUMAMMU, HE BbINO NPOAEMOHCTPUPOBAHO CYLLLECTBEHHOIO
npenmyLiecTsa rmbpuaHbIX PEXXUMOB BEHTUNSALNN Hag, Kraccuyeckumun. Takke He Bblno 3HauYMTenbHbIX
pasnMyunn, Korga oueHBanm NnepeHoCUMOoCTb NledeHnd, cobnogeHme naumMeHToM pexmma n yaobcteo
NCronb30BaHUsA BeHTUNAUMKM [49].

Ha 6a3se Nopoackoro nynbsmoHonormnyeckoro ueHtpa Clrb NBY3 «BeegeHckas 6onbHuua» 12 naumeHtam
¢ XOBJ1 taxenon cteneHun Taxectn (OPB; = 34,69+5,15%) rpynna D 1 XpoHMYeCKOW runep-kanHN4eCKom
OH (p.CO: = 54,7+7,2 Mmm pT.CT.; p-0O. = 59,61+4,8 mm pT.CT.) 6bINa NnpoBegeHa HBJ1. Cpeaun nauneHToB
npeobnagann My>x4nHbl B Bo3pacTe 66,30+5,69 net. NaumeHTam Gbina HasHadveHa HBJ1 B pexunme
BiLevel (annapat BMC RESmart Gl BPAP System T-30T, BMC) n kncnopogotepanus [INVACARE
perfecto 2 (INVACARE, N'epmaHus)] B pexxume 16 4 B AeHb, NOTOK - 3 n/MuH. HBJ1 ncnonssosanack 3 4 B
AEeHb eXeHEeBHO Ha NpoTsKeHun 2 Hed. Ha cboHe npoBoAMMON Tepanuu yMeHbLUIMNAach BbIPaXEHHOCTb
oablwkN. Habntoganock 3HaunTenbHoe cHxXeHne p.CO. 1 yBenuyeHne p.O: (Tabn. 6.2).

Tabanua 6.2. BnusHme HeMHBa3MBHON BEHTUNALMM NETKMX HA BbIPAXXEHHOCTb OAbILLKM 1 ra30oBbl COCTaB
apTepuaribHOM KpoBU

MNokasatenb o HBJ Yepes 2 Hea ncnonb3osaHuns HBJI
Opprka (mMRC) 3,15+1,12 2,65+0,98
p.CO,, MM pT.CT. 54,7£7,2 63,6+4,18
P.0,, MM PT.CT. 59,6+4,8 66,8+7,79

Mocne BbINUCKX NauMeHTbl npogormkanu ncnons3osate HBJ1 1 kncnopogoTtepanuio B aHanormyHom
pexume Ha NpoTshkeHun 1 roga. B aTOT nepuog y naunmeHToB 0TMEYarnoch CHUXEHME KONMYecTBa
rocnutanusauun (¢ 3,17+1,15 go 1,2+0,5). OCHOBHbIMM LIENAMM XPOHUYECKOrO ncnonb3osanuns HBJT npu
XOBJ1 aBnsTCa yMeHbLUEHNE AMCHYHKUMM anadparmbl 1 BOCCTAHOBIIEHNE KOHTPONSA Hag CNOHTaHHbLIM
AbIXaHWEM, YTO AOSMKHO NMPUBECTU K Pa3peLLEHUNIO TMnepKanHum 1 ynyyleHnio okcureHaumm Kposu [24].
XoTs npsimas cBSA3b MeXay HapyLleHNsIMM ra3oobmeHa 1 paboTon AblXaHus OO KOHLA He U3y4deHa,
N3BECTHO, YTO MMNOKCEMUS MOXET OTPULATENBHO BANATDL HA MbILLEYHYO CUITY N BbIHOCIIMBOCTD, a
XpOHMYecKas rmnepkanHusi NPMBOAMT K MbILLEYHON OUCPYHKLUMM U HapyLlaeT OYHKLNIO UMMYHHOWN
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cucTeMbl. Takke ObINo NoKa3aHo, YTO YMEHbLUEHUE TMNEePKanHNUN MOXET NPUBECTU K CHUXXEHUIO YacTOTbI
oboctpennn XOBJ1, Tpebyowmnx rocnutanusauum [15].

[MpumeHeHue HeuH8a3UBHOU 8eHMUIIAUUU JSleeKuX y 60/bHbIX XpOHUYeckou obecmpykmueHoU 6051e3HbH0
JIe2KUX C XPOHUYeCKOU aurokcemu4yeckol ObixamesibHOU HeO0CMamo4YHOCMb 8 OOMaWHUX yCri08USIX

B 2019 r. European Respiratory Society (ERS) onybnukosanu pekomeHgauuu no gnuTensHoMy
npumeHenunto HBJ1y naumeHToB ¢ XOBJ1 Ha gomy [40].

1. MNMpeanaraeTcs ncnons3oBatb HBJI B cTabunsHom nepuoae 3abonesanus y nauneHtToB ¢ XOBJ1 n
COMyTCTBYIOLLEN rMnepKanHuen.

HecmoTps Ha TO YTO rMNepkanHna siBfsieTCs OCHOBHbLIM NokasaHueM angd HasHadeHus HBJ1, BnusiHue
BCMOMOraTenbHON BEHTUNALMN Ha P.CO. OTHOCUTENBHO HEBENUKO (CHWXeHWne Ha 3,7 MM pT.cT.; 95% AU
= 0,99-5,75) [51]. AHanu3 5 nccnegoBaHWi, HanpaBfEeHHbIX HA MakcuMarbHOe CHMKeHne p.COx,
MoKasbIBaeT CHKeHne Ha 4,9 mm pT.cT. (95% U = 2,9-6,9) [51]. Takke OblNI0 NOKa3aHo yny4lleHne
dusmnyeckorn paboTocnocobHOCTH, OLEHEHHOE C ucnonb3oBaHnem T6MX, - cpegHee yBennyeHme
NPONOEHHOro paccTosiHMS oueHmBanock B 32 M (95% AW = 10,79-53,26). He BbisiBneHo BnusHua HBJ1 Ha
O®B: nnn ®XKEJ1. BcnomorartensHaa BEHTUNALMSA B OMALLHMX YCITOBUSAX MOXET YMEHbLUUTbL THXECTb
OObILLKN W YIYYLINTb KA4YeCTBO XU3HWN. Pe3ynbTaThl NpoBeeHHbIX CCNeaoBaHUN nokasbiatoT, 4To HBJI
MOXeT oTpuuaTesibHO BNUATL HA KA4eCTBO CHa, HO U3-3a pasfiMyHbIX METOA0B €€ OLUEHKN, UCTMOoNb3yeMblX
B MEPBUYHbIX UCCNEOBaHUAX, KITMHUYECKas 3Ha4YMMOCTb 3TOro HabrnoaeHns He Bbina TOYHO
onpegeneHa. lNocne paccMoTpeHna 3aTpaT Ha nevyeHne oboCTpeHu 1 3aTpaT Ha rocnMTanusaumio
paboyasd rpynna ERS cumTtaeT, yto ucnono3osaHme HBJI Takke aKOHOMUYECKM onpaBaaHo.

2. Npepgnaraetcsa ucnons3osatb HBJ1 y nauneHToB nocne tsxkenoro oboctpeHnss XOBJ1, koTopbiM
Heobxoauma HBJ1, ecnn rmnepkanHms coxpaHsieTcst nocne o60CTpeHns.

PekomeHaaumsa B nepByto ovepeab OTHOCUTCS K naumeHTam ¢ Tshkenon XOBJ1 ¢ npusHakamm XOH,
KOoTopbIM TpebyeTcsa YacTasa rocnutanusauusa no nosoay oboctpennn XOBJ1, npoTekatowwmx ¢
nporpeccupoBaHmem XH. B aton rpynne nauneHToB He 6b1No0 06GHapYyXEHO CYLLLECTBEHHOMO BIIUSHUS
ncrnonb3oBaHusa HBJ1 Ha puck cMepTy, OQHAKO OHa MOXET MOBMUATbL Ha YacToTy 060CTpeHuin
(cTangapTuamMpoBaHHas cpeaHasa pasHuua - 0,19; 95% U = 0,400,01) n yacTtoTy rocnutanusaumm (RR 0
61; 95 % OW = 0,30-1,24). HBJ1 B aTOM rpynne nauneHToB Takke ynydwaet p.CO- (B cpeaHeM Ha 3,41
MM pT.CT., 95 % OW = 2,73-4,09 MM pT.CT.), yMEHbLUAET BblPaXX€HHOCTb OAbILLIKM 1 Yry4yllaeT Ka4yecTBo
*un3Hu [50]. B cBA3K ¢ HabnogaeMbiM paspeLLleHnemM runepkanHnumn B Te4eHMe HECKOMNbKUX Heaernb nocne
obocTpennsa X[H nokasaHo NpoBeAEHNE KOHTPOSIbHOIO UCCeA0BaHMs ra3oBoro coctTaBa apTepuanbHON
KpoBu yepes 2-4 Hep, nocne oboCTpeHns. JTo aenaeTcs Ana onpeaeneHus

rpynnbl NauneHToB, KoTopbiM HBJT MoxeT npuHecTn HanbonbLUYH NOMb3y.

3. MNMpepnaraeTca ncnonb3oBaTb Takme HacTponkn HBJI, 4yTobbl 4OCTMYL HOpManu3aumm unu
3HAYUTESILHOrO CHUMXEHUA PCO..

Pabouas rpynna ERS pewwmna copmynmpoBaTth YCNOBHYO pEKOMEHAALMIO O CTPEMITEHUN
MakcUManbHO CHU3UTb P.CO. HECMOTpPS HA HEQOCTATOYHOE KOMMYECTBO AaHHbIX, ONpaBAbiBaOLLNX
Takyto TakTuky. OgHako HacTponka napameTpo HBJ1 ona goctmkeHnsa 3agaHHOro CHUXKEHUS

p-CO. MoxeT noTpeboBaTb NpoaneHnsa rocnuTanusaunm, 4To BneyeT 3a cobon yBennyeHue 3aTpar u
CHWXeHune goctynHoctu HBJT [51].

4. MNpeanaraeTcs NCNoNb30BaTb YCTPOWCTBA, AalOLWME BO3MOXHOCTb MCMNOMb30BaTh TONbKO
NPUHYANTENBHbBIE CXEMbl BEHTUMALMM C YNpaBrieHNeM No AaBfEHUI0, a He MOAENM, No3BonsLLne
Mcnonb3oBaTh aAanTUBHYO BEHTUMALMIO.

B pekomeHpgaumsx ERS Takke obcyxaatoTca 4oNoNHUTENbHbIE (DakTopbl, BAMSOLWME Ha
adpekTnBHoCTb HBJI, - BO3pacT n conyTcTBytowme 3abonesaHus. BnuaHmne so3pacta Ha HBJI
cucTemaTmyecku He nsydanock. [NauuneHTtbl B Bo3pacTte >75-80 neTt He BkNtoYanucb B 6OMbLLIMHCTBO
KNUHUYECKUX nccnegosaHnn. BospacT nauneHTa He ABNAETCS NPOTMBOMNOKa3aHMeM K UCMONb30BaHUIO
HBJ1, ogHako MOXeT 3HaYMTEeNbHO NOBNUATL Ha cobroAeHne nauneHToM pekoMeHaaumm u
appekTnBHocTb HBJ1 B gomaltHux ycnosusx. MNaumeHTsl ¢ XOBJT ¢ conyTcTByOLWEN CEpAEYHON
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HegoCTaToOYHOCTLIO TpebyroT ocoboro BHMMaHUs, nockonbky HBJ1, ocobeHHo ¢ Bbicokum IPAP, moxeT
cnocobCTBOBATbL CHMXKEHUIO cepaeyHoro Bbibpoca [10].

15 aBrycta 2020 r. American Thoracic Society (ATS) onybnvkoBano pykoBoacTso no gnutensHon HBJ
npu ctabunsHon XOBJT ¢ XI'AH (p.CO- B nokoe >45 MM pT.CT.), B KOTOPOM BbININ NEPECMOTPEHDI
pekoMeHgauum rno HasHaveHuto HBJT [52].

PekomeHayeTcs:
* ucrnonb3oBaHne HBJ1 B HOUYHOE BpeMs Kak AOMNOMHEHNE K CTaHAAPTHOMY FIEYEHMIO;

* NPOBEAEHNE CKPUHMHIA Ha OBCTPYKTUBHOE anHO3 CHa nepen nHummnposaHmem gnutensHon HBJT;
* yernesoe CHMXeHne P.CO. 0o HopManbHbIX UMdp Ha gnutensHon HBJI.

He pekomengyetcs:

* MHUUUMKMpoBaHue anutensHon HBJ1 Bo Bpems rocnutanunsauum no nosogy oboctpenua XIOAH, BmecTto
3TOro npegnaraeTcyd NOBTOPHAas OLUEeHKa naumeHTa Ha npeameT BO3MOXHOCTU npuMeHeHust HBJ1 yepes 2-
4 Hep nocrie paspeLLeHuns;

* BbIMOMHEHNE NabopaTopHOM HOYHOWM nonncomMHorpadum ans Tutposanna HBJ y naunentoB ¢ XOBJ1 n
XI'OH Ha aTtane nHMuMmMpoBaHus.

[Mpomusornoka3aHus K HeUH8a3u8HoOU eeHmunAyuU eakux [1]
ABCOnTHbIE NPOTMBOMOKA3aHNUS:

* OCTaHOBKa AblXaHNS 1 KpoBooOOpaLLeHus:;

* OCTpast OOCTPYKUMS BEPXHUX AblXaTerbHbIX NyTeW;

» Takenasa AH: p.O. <60 mm pT.cT. npn FiO. = 100%;

* HecTabunbHasi remognMHamMuka (rMNOTOHMS!, OCTPbIN MHAAPKT MUOKapAa, OCTPble HEKOHTPONMPYEMble
HapyLLeHNs cepAe4Horo puTMa);

* HEBO3MOXXHOCTb 06ecneunTb 3aWmTy AblXaTernbHbIX NyTEN (HapyLIEeHWe Kalinisa 1 rMoTaHus) N BbICOKUIA
puck acnmpauum (6ynebapHbI CUHOPOM, HEJABHO NEPEHECEHHbIE onepaLumm Ha NonocTu pTa,
nuwieBoae, YacTtas pBoTa);

* N30bITOUYHas OpOHXManbHasa CcekpeLums;

* MPU3HaKN HapyLLleHNsa co3HaHus (Bo3byxaeHune, conop, koma);

* HECNOCOBHOCTb NaLMeHTa K COTPYAHMYECTBY C MEAMLMHCKAM NEePCOHaNoM;

* HECNOCOBOHOCTb NaLMeHTa CaMOCTOATENbHO YOpaTh Macky C nvua (Npu pBoTe BO3MOXHA acnmpauus).

OTHOCUTENbHbIE NPOTUBOMNOKa3aHus: bynresHas amdusema, TpaBMbl, NOBPEXAEHNE KOXHbIX NOKPOBOB,
Aedopmaumm nuua, aHoManum HOCOrnoTOYHOW 06nacTy, NPENATCTBYHOLLME HANOXEHNIO MACKW,
PELMAMBUPYIOLLNIA CUHYCUT UMK OTUT, peunanBupyoLLme rnasHble MHEKLUN, YacTble HOCOBbIe
KPOBOTEYEHUS.

UHuyuayus HeuHeal3usHoOU 8eHMUISAUUU fIe2KUX

B HacToswwee Bpemsa nHuumaums HBJ1 ocylecTenseTca npenmyLlecTBEHHO BO BPEMS rocrnTanmsauum
naumeHTa [53]. OgHako 6bICTPO pa3BMBalOLMECH MeToabl TenemMeauLmnHbl, CnocobeTByOLWLME Nepenade
Bornbliero obbema MeaUUMHCKUX AaHHbIX AUCTaHUMOHHO, NO3BOMSIOT NpoBecTy nHuumaumo HBJ1 Ha
aomy [54]. Y MHOMMX BEHTUMSALMOHHbBIX YCTPOMCTB €CTb AaTYMKN U BCTPOEHHOE NporpaMMHoe
obecne4veHune, KOTOpble NPeAOCTaBNSAT MHOPMALMIO O HACTPOMKAX, OLLEHOYHbIX 3Ha4YeHMAX 0bbema,
yTeuek, YacToTbl AbIXaHWUS, MUHYTHON BEHTUNALMM, NPOLEHTa BOOXOB, MHULMMPOBAHHbLIX MaLUEHTOM, 1
MHAOEKCa «arHo3 - rMNonHo3» B Te4eHne AnutenbHoro nepuoaa [55].
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B PKW 6bino nokasaHo, 4to nHmnumauusa HBJ1 Ha gomy Tak ke apeKkTnBHA, Kak U rocnuTanbHas
MHUUMAUMS y NaUMEHTOB C HEPBHO-MbILLEYHBIMY 3a00NeBaHNAMN U PECTPUKTMBHBIMW PacCTPONCTBaAMMU
rpyaHoun knetkn. Tak, Hazenberg A. et al. npogeMoHCTpupoBanu cConocTaBUMoe Unu gaxe yny4veHHoe
3HayeHune YpeckoxHom kanHorpadumn (PtcCO:) n HRQoL y naumeHToB, y KOTOpbIX 6blna HavyaTta Ha HBJ1 B
AOMAaLLHUX YCrOBUSIX, NO CPAaBHEHUIO C NauMeHTamMu, KOTOPbIM TO e caMoe NpoBeaeHo B 6onbHuue [56].
Kpome Toro, 6b1no 4OCTUrHYTO CHMKeHue 3aTtpaT Ha 3000 eBpo Ha naumeHTa. OgHako y NaumneHToB C
HEepPBHO-MbILLEYHbIMK 3aboneBaHnamMmn ncnonb3yetcs HBJT ¢ 6onee HU3KMMKN JaBRNEHUSIMI, YTO
Nno3BoONseT UM fnervye aganTmpoBaTthes K npoueaype. B 6onblumHcTBe cTpaH HBJT nHnuyumnpyetca B
6onbHuue, ocobeHHo y nauneHToB ¢ XOBJ1, koTopbiM TpebyeTcst HBJT BbICOKOM MHTEHCMBHOCTM.
HepaBHee nccrnegoBaHme nokasarno, YTo HoYHoe TuTpoBaHne HBJ1 nog pykoBoacTBOM MeacecTpbl C
NCMNonb30BaHMEM YPECKOXXHOWN OKCMKanHOMeTpumn bbino gaxe 6onee adheKkTMBHLIM, YEM OBLUNPHBIN
NosINCOMHorpadunye-CcKMm MOHUTOPUHT U peTpocnekTnBHaa mogndmkaumns HBJ1 [57]. Duiverman L.M. et
al. npoBenu nccnegoBaHue, NO3BoNALWEE CPaBHUTL 3PPEKTUBHOCTL MHMUMMPoBaHsa HBJ1 B 6onbHuLe
UM goma C UCnosnb3oBaHNEM TenemMeanunHbl y 67 naumMeHToB co cTabunbHom runepkanHudeckon XOBJ1.
WMHunumnauma HBJ1 B gomaluHmMX ycnoBusix He yctynana uHuumMaumm B ctaumoHape (CKoppekTnpoBaHHas
cpenHsas pasHuua B uameHeHun p.CO. goma u B 6onbHuue: 0,04 kMa (95% AU = -0,31-0,38 klMa), npuyem
B 06eunx rpynnax Habnwoganocb CHMxeHne p.CO. Yepes 6 Mec No CPaBHEHMUIO C UCXOOHbIM YPOBHEM
[aoma: ¢ 7,3+0,9 po 6,4+0,8 klMa (p <0,001) n B cTaunoHape: ¢ 7,4+1,0 go 6,4+0,6 klMa (p <0,001)]. B
obeunx rpynnax pesynbtatel HRQoL ynyywmnmnce 6e3 pasnuunin B uaMeHeHnsax mexagy rpynnamum [obas
CKOppPEeKTUpPOBaHHas No LWkane KnnHuyeckoro onpocHuka XOBJ1 cpeaHss pasHumua 0,0 (95% OW ot -0,4
no 0,5)]. Kpome Toro, nimnunaums HBJ1 Ha gomy 6bina 3HaunTenbHO AelueBne (aoma: megvaHa 3768
eBpo (IQR -3546-4163 eBp0o) NO CpaBHEHUIO C rocnuTanu3aunen: meamnana - 8537 espo (IQR -7540-9175
eBpo);p <0,001).

Taknum o6pa3om, COBPEMEHHbIE TEXHOMOMMM NO3BOMSAT NCNOMb30BaTb ANCTAHUMOHHbLIA MOHUTOPWUHT NS
NOYTM HEOrPAHNYEHHOIO YMCNa NapamMeTPOoB (TaKMX Kak YPECKOXHbIE N3MEPEHUSA ra300bMeHa, AaHHble
HBJ1 n acMHXPOHUA «NaUUEHT - BEHTUNATOP»), COXPaHATb AaHHblIe Ha OHMNanH-nnaTgopmax nnm
npocmaTpmMBaTb NX B PEXMME pearlbHOro BpEMEHU, a Takke NCNOoNb30BaTh 3TV AaHHbIE AJ1S MOMOLLM
MeANLNHCKOMY NepcoHany npu NpUHATUM peLleHnin 1 yaaneHHon HacTponke napametpos HBJ1 [58].

OcnoxHeHUs1 HeuHB8a3UBHOU 8eHMUIAUUU F1e2KUX

B 6onblumHcTBe cnyyaes HBJT xopollo nepeHocuTCa naLumMeHTamMmn, ogHako ee UCMNonb30BaHMe MOXET
COMpoBOXAaTbCA BO3HUKHOBEHMEM psAga OCNOXHEHUN. [1paBunbHbIN BbIGOp YyCTPOMUCTBA, agekBaTHOe
ynpaeneHune HBJ1, kBanndpuumMpoBaHHbIN NepcoHar, a Takke TOYHbIA KITUHUYECKUA N MHCTPYMEHTalbHbIN
MOHUTOPUHI UMEIOT peLulatolliee 3Ha4yeHne ana MMHUMM3aumMm pucka ocnoxHeHnm so spemst HBJT [59].

Mpn HBJ1y 5-20% naumeHToB BO3HMKAET KraycTpodobus, 4To AenaeT HEBO3MOXHbIM AanbHenLee
npoBedeHne npoueaypbl U TpebyeT TwarensHoro noabopa macku [60], a B HEKOTOPbIX Cry4asnX - JIerkon
cefauunun. HasanbHble Mackm MeHbLLE BbI3bIBAOT KNaycTpodobuto, 4em nuueBble MacKu.

Haunbonee yacTtbiMn ocrioxHeHnamu HBJ1 aBnstoTca nokanbHble pasapaxeHust KOXHbIX MOKPOBOB,
BO3HMKatoLLMe B 061acTu KOHTaKkTa Macku U nvua, B OCHOBHOM B MeCTe HanborbLUero JaBneHnsa Macku
Ha KOXY (MOCTUK HOCa), 1 NPOABNATCA B BUAE 3PO3NIN N HEKPO3OB KOXMU, pexe - B Buae Tponyecknx
a3B [61]. o gaHHbIM pas3nUyYHbIX UCCNeaoBaHWN, pasapaKeHus BcTpeyatoTcs B 6-18% cnyyvaes u
006bI4HO BLICTPO 3aXMBatoT (Yepes 2-7 aHen) [62]. B nHom cnyyae pekomeHnayeTcsa 6onee TuwaTenbHbIn
noabop mMacku unu Ncnonb3oBaHWe NOMHOMNULEBON Macku. [pn HegOCTaTOMHOW repMETUYHOCTU Macku B
obractu nepeHocuLbl MOTOK BO34yXa MOXET Bbi3BaTb CyXOCTb U pasfapaXXeHNe KOHbHOHKTUBDI.

[Mpun BbICOKMX YPOBHAX Ne4ebHOro AaBneHuns y nauneHTa MoxeT BO3HUKHYTh AblXaTerbHbl AUMCKOMEOPT,
4YTO TpebyeT U3MEHEHUS pexrma BeHTUnaumm [63].

MexaHuyeckune npobnemsl npu nposegeHun HBJ1 MoryT BO3HWKHYTb Npy CryYyaHOM pasbeuHeHUn
3N1EeMEHTOB AbIXaTeNbHOro KOHTYpa C pasrepmeTusaunen, oOCTaHOBKE BEHTUNATOpA B pe3ynbTtate cboeB B
anekTpocHabxxeHuu [64].

[Mpn BEHTMNALMM MACKOW LLYyM cocTaBndaeT npubnuautensHo 70 ob, cooTBeTcTBYET (DOHOBOMY LUYMY B
oTAerneHnn nHTeHcnsHon Tepanuu, B 50-100% cnyyaeB MOXeT yCUnuTb AUCKOMAOPT NauMeHTa, Bbl3BaTb
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HapyLLUEeHNe CHa 1 NOBNUATb Ha (PYHKLUMIO yxa [65]. [INs CHMXKEHUS YPOBHS LWWyMa NPUMEHSAIOTCA YLUHbIE
TaMnoHbl (6epyLun) 1 3ByKOBbIE JTOBYLLKM.

Bo Bpemsi HBJ1 3anyck u BbIKntoYeHE BCNOMOraTenbHOM BEHTUNASLNN NErknx B naeane OOMKHbl bbiTb
CUHXPOHU3NPOBaHbI C MH-CNMPATOPHbIMK yeunuamMmu naumenta. OgHako AeCUHXPOHM3aLNA BEHTUNATOPA
1 naumeHTa Bo3HukaeT B 13-100% cnyyaes: ecnv Ha4ano BAOXa NaumeHTa He ConpoBOXAaeTCs
annapaTHOW NoAAEPXKKOW OaBEHUs NPU aBTOTPUITMPOBAHUK, NPOSIOHIMPOBaHHOM BAOXe (annapaTHbIv
BOOX anutcs 6onee 1,5 c) [66]. MNpu cpaBHEHUN pa3NUYHbIX TUNOB AEBANCOB 4ECUHXPOHM3aUMS Yalle
BCTpeYaeTcs Npu UCNonb30BaHMM LUNemMa, YHeM MacKku, Ha3arbHbIX KaHHMb, HOCOBbLIX M HOCOPOTOBbIX
mMogenen. Npu nponopumoHanbHOM BEHTUNSALNN BEPOSATHOCTb AECUHXPOHU3aUUM BEHTUNSATOPa U
AbIXaHWs naumeHTa CBOAUTCH K MUHUMYMY [67].

YTeukun Bo3ayxa npaktuyeckn He nsbexatb Bo Bpems HBJ1. CteneHb yTedku npu HBJ1 3aBucut oT Trna
NCnonb3yemMon Mackum n MoxeT coctaBnaTb oT 18% (nuuesas macka) oo 68% (HocoBas macka) [68]. Ha
YyTEUKY BNUSIOT BbICOKOE NUKOBOE [aBlieHne 1 cpefHee AaBrneHne B AbiXxaTenbHbIX NyTaxX [69].
3HaunTenbHasa yTeuka MOXET Bbl3BaTb MMMNOBEHTUNALMIO U TMNEepKanHuto. TaTtenbHbIn nogbop macku,
Gonee nNnoTHas ycTaHOBKa MHTepdenca, a Takke CHWKEHNE AaBfeHNs Ha BOAOXE UW ObIXaTeNbHOro
ob6bema No3BOMAT MUHUMU3NPOBATL CTEMNEHb YTEYKM BO34yXa.

Bo Bpemsi HBJ1 cyxocTb Hoca/nonoctu pta Bctpeyaetcs y 10-20% naumeHToB, a 3anoXXeHHOCTb Hoca
BO3HukaeT y 20-50% nauueHToB, 0COBEHHO NpW UCMONb30BaHMM Ha3anbHON Mackn. CyxoCTb B HOCY Unx
nonocTun pta 0bbl4HO yKa3blBaET Ha YTeuKy Bo3gyxa yepes poT. [1pn BbICOKOM MOTOKE U HanMynm yTeuku
Yyepes poT TakKe NoBpexaaeTcs anUTenun Tpaxen n GpOHXOB, HapyLLAETCA OTXOXAEHNE MOKPOTbI,
pasBuBatoTcs atenekrtasbl [70]. UToObl n3bexatb 3TUX HeXenaTernbHbIX ABNEeHU, HeobxoamMmo
NPUMEHSTb YBNAXXHUTENb C MOAOrPEBOM.

MpumepHo y 50% pa3BuBaoTca aspodarmsa n paclumpeHue xernyaka, Yemy crnocobCTByoT
OECUHXPOHN3aLNSA, UCMNOSTb30BaHME BbICOKMX AaBneHun [71]. PacTaHyTbIN XXenyaok npuBoauT K NnogbemMy
anadparmMbl U orpaHMyeHnto obbema nerkux, BblHyXxaasa yBenvyunsaTb AaBneHne NnogaepXkn, Yto Beaet
K AanbHenLWwemMy pacTsKeHUIO XXenyaka, BCreacTBMe Yero Bo3pacTtaeT pUCcKk peryprutaumm xxXenygoqHoro
COAEPXKMMOro 1 acnupaumn. [Ins npodunaktukn aspodarnn cnenyet nsberatb AaBneHns B
AblxaTenbHbIX NyTsX Bbiwe, Yem 20 BoasiHoro cton6a H-O, HBJ1 gomkHa npoBoAUTLCSA B NONOXEHUM
cngs B TedeHne 30 MuH nocrne efbl.

HeuHsa3sueHas pecriupamopHas noddepxka y nayueHmos ¢ COVID-19 Ha amane peabunumauyuu

CornacHo BpeMeHHbIM MeToAMYeCcKUM pekoMmeHaaunam «MegnunHekas peabunuraums npy HOBOWM
KopoHasupycHon uHgekumm (COVID-19)», Bepcus 2, ot 31.07.2020 r., Ha BTOPOM (B yCrOBUSX
KPYrnoCcyTOYHOro OTAENeHus) 1 TpeTbeM (B OTAENEHNN MeAMLMHCKON peabunutauum nnnm amoynaTtopHo-
NONMKNNHUYECKON MeQULMHCKON OpraHm3auunmn) aTanax MeguumMHCKkon peabnnutaumm naumeHTam
PEKOMEHAYETCA BbINOMHATL MO NOKa3aHUSAM AblXaTerbHble YNPaXHEHWST C MOCTOSAHHBbIM UK
NPepbIBUCTBIM NONOXUTENBHBIM JaBleHMEM Ha BblAoXe, co3gaBaeMbiM annapatamu tuna CPAP, BiPAP
[72]. He pekomeHayeTcs npoBoauTb gonroBpemeHHyo HBJ1 no mecTty xutenbctBa ¢ eANHCTBEHHOM
Lenbio yNyywuTb pe3ynbTaTbl BO BpeMs NieroyHon peabunurauyuu.

HBJ1y naumeHToB ¢ COVID-19 MOXHO NpOBOANTL B peXMMaxX MOCTOSAHHOIO MOSIOXUTENbHOIO AaBreHns B
AbixatenbHbix NyTax (CPAP) nnv AByxypOBHEBOIO MNOMOXUTENBHOIO AABMNEHUS B AblXaTeNbHbIX MNyTAX
(BiPAP), obecneumnBatoLLmx nogaepxaHme ra3soobmMeHHon pyHKLMM y BOMNbHbIX HA BCEX aTanax
AbIXaTenbHOro Uukna.

Crniucok numepamypsbl

1. NMpymMeHeHne HeMHBa3NBHOW BEHTUNAUMK nerknx. Metogmyeckme pekomengaumm. MMHUCTEPCTBO
3apaBooxpaHeHus Poccuinckon ®epepaumm, 2020. 43 c.

2. Poulton E.P., Oxon D.M. Left-sided heart failure with pulmonary oedema: its treatment with «pulmonary
plus pressure machine // Lancet. 1936. Vol. 231. P. 981-983.

3. Sullivan C.E., Issa F.G. et al. Reversal of obstructive sleep apnea by continuous positive airway
pressure applied through the nares // Lancet. 1981. Vol. 1. P. 862-865.

83



NcTtouHuK KingMed.info
4. Rideau Y., Gatin G. et al. Prolongation of life in Duchenne's muscular dystrophy // Acta Neurol. 1983.
Vol. 5. P. 118-124.

5. Meduri G.U., Conoscenti C.C. et al. Noninvasive face mask ventilation in patients with acute respiratory
failure // Chest. 1989. Vol. 95. P. 865-870.

6. Pierson D.J.: History and epidemiology of noninvasive ventilation in the acute-care setting // Respir.
Care. 2009. Vol. 54. P. 40-52.

7. Strumpf D.A., Millman R.P., Carlisle C.C. et al. Nocturnal positivepressure ventilation via nasal mask in
patients with severe chronic obstructive pulmonary disease // Am. Rev. Respir. Dis. 1991. Vol. 144. P.
1234-1239.

8. Casanova C., Celli B.R., Tost L. et al. Long-term controlled trial of nocturnal nasal positive pressure
ventilation in patients with severe COPD // Chest. 2000. Vol. 118. P. 1582-1590.

9. Clini E., Sturani C., Rossi A. et al. The Italian multicentre study on noninvasive ventilation in chronic
obstructive pulmonary disease patients // Eur. Respir. J. 2002. Vol. 20. P. 529-538.

10. McEvoy R.D., Pierce R.J., Hillman D. et al. Nocturnal non-invasive nasal ventilation in stable
hypercapnic COPD: a randomised controlled trial / Thorax. 2009. Vol. 64. P. 561-566.

11. Duiverman M.L., Wempe J.B., Bladder G. et al. Two-year home-based nocturnal noninvasive
ventilation added to rehabilitation in chronic obstructive pulmonary disease patients: a randomized
controlled trial // Respir Res. 2011. Vol. 12. P. 112.

12. Kéhnlein T., Windisch W., Kohler D. et al. Non-invasive positive pressure ventilation for the treatment
of severe stable chronic obstructive pulmonary disease: a prospective, multicentre, randomised,
controlled clinical trial // Lancet Respir. Med. 2014. Vol. 2. P. 698-705.

13. Windisch W., Haenel M., Storre J.H. et al. High-intensity non-invasive positive pressure ventilation for
stable hypercapnic COPD // Int. J. Med. Sci. 2009. Vol. 6. P. 72-76.

14. Struik F.M., Sprooten R.T., Kerstjens H.A. et al. Nocturnal noninvasive ventilation in COPD patients
with prolonged hypercapnia after ventilatory support for acute respiratory failure: a randomised,
controlled, parallel-group study // Thorax. 2014. Vol. 69. P. 826-834.

15. Murphy P.B., Rehal S., Arbane G. et al. Effect of home noninvasive ventilation with oxygen therapy vs
oxygen therapy alone on ho spital readmission or death after an acute COPD exacerbation: a randomized
clinical trial // JAMA. 2017. Vol. 317. P. 2177-2186.

16. Ottenheijm C.A., Heunks L.M. et al. Diaphragm adaptations in patients with COPD // Respir. Res.
2008. Vol. 9. P. 12.

17. Duiverman M.L., Huberts A.S. et al. Respiratory muscle activity and patient-ventilator asynchrony
during different settings of noninvasive ventilation in stable hypercapnic COPD: does high inspiratory
pressure lead to respiratory muscle unloading? // Int. J. Chron. Obstruct. Pulmon. Dis. 2017. Vol. 12. P.
243-257.

18. Diaz O., Begin P., Torrealba B. et al. Effects of noninvasive ventilation on lung hyperinflation in stable
hypercapnic COPD // Eur. Respir. J. 2002. Vol. 20. P. 1490-1498.

19. Hajian B., De Backer J., Sneyers C. et al. Pathophysiological mechanism of long-term noninvasive
ventilation in stable hypercapnic patients with COPD using functional respiratory imaging // Int. J. Chron.
Obstruct. Pulmon. Dis. 2017. Vol. 12. P. 2197-2205.

20. Dreher M., Storre J.H., Schmoor C. et al. High-intensity versus lowintensity non-invasive ventilation in
patients with stable hypercapnic COPD: a randomised crossover trial // Thorax. 2010. Vol. 65, N 4. P.
303-308. DOI: https://doi.org/10.1136/thx.2009.124263

21. Windisch W., Vogel M., Sorichter S. et al. Normocapnia during nIPPV in chronic hypercapnic COPD
reduces subsequent spontaneous p.CO:// Respir. Med. 2002. Vol. 96. P. 572-579.

84


https://doi.org/10.1136/thx.2009.124263

NcTouHuK KingMed.info
22. Grainge C.L., Lau L.C., Ward J.A. et al. Effect of bronchoconstriction on airway remodeling in asthma
/I N. Engl. J. Med. 2011. Vol. 364. P. 2006-2015.

23. Coleman J.M., Wolfe L.F., Kalhan R. Noninvasive ventilation in chronic obstructive pulmonary disease
/[ Ann. Am. Thorac. Soc. 2019. Vol. 16. P. 1091-1098.

24. Duiverman M.L., Arellano-Maric M.P., Windisch W. Long-term nonin-vasive ventilation in patients with
chronic hypercapnic respiratory failure: assisting the diaphragm, but threatening the heart? // Curr. Opin.
Pulm. Med. 2016. Vol. 22. P. 130-137.

25. Cournand A., Motley H.L. Physiological studies of the effects of intermittent positive pressure
breathing on cardiac output in man // Am. J. Physiol. 1948. Vol. 152. P. 162-174.

26. Lukacsovits J., Carlucci A., Hill N. et al. Physiological changes during lowand high-intensity
noninvasive ventilation // Eur. Respir. J. 2012. Vol. 39. P. 869-875.

27. Duiverman M.L., Maagh P. et al. Impact of High-Intensity-NIV on the heart in stable COPD: a
randomised cross-over pilot study // Respir. Res. 2017. Vol. 18. P. 76.

DOI: https://doi.org/10.1186/s12931-017-0542-9

28. Camontok b.B., ntokesud M.B. HenHBasnBHas BEHTUNALMS NETKUX CEroaHs - 3aPEKTUBHOCTb,
6e3onacHocTb 1 komaopT // MeanunHckue HoBocTu. 2016. Ne 8. C. 14-17.

29. Scott J.B. Ventilators for noninvasive ventilation in adult acute care // Respir. Care. 2019. Vol. 64. P.
712-722. DOI: https://doi. org/10.4187/ respcare.06652

30. Stanchina M.L. et al. Impact of CPAP use and age on mortality in patients with combined COPD and
obstructive sleep apnea: the overlap syndrome // J. Clin. Sleep Med. 2013. Vol. 9, N 8. P. 767-772.

31. Mihai R., Vandeleur M., Pecoraro S., Davey M.J., Nixon G.M. Autotitrating CPAP as a tool for CPAP
Initiation for children // J. Clin. Sleep Med. 2017. Vol. 15. P. 713-719. DOI: https://doi. org/10.5664/
jcsm.6590

32. Pavone M., Verrillo E. et al. Ventilators and ventilatory modalities // Front. Pediatr. 2020. Vol. 8. P.
500. DOI: https://doi.org/10.3389/ fped.2020.00500

33. Antonescu-Turcu A, Parthasarathy S. CPAP and bi-level PAP therapy: new and established roles.
Respir Care. 2010. Vol. 55(9). P. 1216-29.

34. Betensley A.D., Khalid 1., CrawfordJ., Pensler R.A., DiGiovine B. Patient comfort during pressure
support and volume controlled-continuous mandatory ventilation // Respir. Care. 2008. Vol. 53, N 7. P.
897-902.

35. Gay P.C., Hess D.R., Hill N.S. Noninvasive proportional assist ventilation for acute respiratory
insufficiency. Comparison with pressure support ventilation // Am. J. Respir. Crit. Care Med. 2001. Vol.
164, N 9. P. 1606- 1611. DOI: https://doi.org/10.1164/ajrccm.164.9.2011119.

36. Hart N., Hunt A., Polkey M.I. et al. Comparison of proportional assist ventilation and pressure support
ventilation in chronic respiratory failure due to neuromuscular and chest wall deformity // Thorax. 2002.
Vol. 57. P. 979-981.

37.Ye Q.,Wang C., Tong Z., Huang K., Jiang C., Weng X. Proportional assist ventilation: methodology
and therapeutics on COPD patients compared with pressure support ventilation // Chin. Med. J. 2002.
Vol. 115, N 2. P. 179-183. PMID: 11940326.

38. Schwarz S.B., Magnet F.S. et al. Why high-intensity NPPV is favourable to low-intensity NPPV:
clinical and physiological reasons. Review // COPD. 2017. Vol. 14, N 4. P. 389-395.
DOI: https://doi.org/10.1080/1 5 412555.2017.1318843

39. Murphy P.B., Brignall K., Moxham J. et al: High pressure versus high intensity noninvasive ventilation
in stable hypercapnic chronic obstructive pulmonary disease: a randomized crossover trial // Int. 3. Chron.
Obstruct. Pulmon. Dis. 2012. Vol. 7. P. 811-818.

85


https://doi.org/10.1186/s12931-017-
https://doi/
https://doi/
https://doi/
https://doi.org/10.1164/ajrccm.164.9.2011119
https://doi.org/10.1080/1

NcTouHuK KingMed.info

40. Ergan B., Oczkowski S., Rochwerg B. et al. European Respiratory Society guidelines on long-term
home non-invasive ventilation for management of COPD // Eur. Respir. J. 2019. Vol. 54 (3).

DOI: https:// doi.org/10.1183/13993003.01003-2019

41. van der Leest S., Duiverman M.L. High-intensity non-invasive ventilation in stable hypercapnic COPD:
evidence of efficacy and practical advice // Respirology. 2019. Vol. 24 (4). P. 318-328.

DOI: https://doi.org/10.1111/resp.13450

42. Rabec C., Rodenstein D., Leger P. et al. Ventilator modes and settings during non-invasive
ventilation: effects on respiratory events and implications for their identification // Thorax. 2011. Vol. 66. P.
170-178. DOI: https://doi. org/10.1136/thx.2010.142661

43. Arellano-Maric M.P., Gregoretti C., Duiverman M. et al. Long-term volume-targeted pressure-
controlled ventilation: sense or nonsense? // Eur. Respir. J. 2017. Vol. 49 (6). DOI: https://doi.
0rg/10.1183/13993003.02193-2016.

44. Shah N.M., D'Cruz R.F. et al. Novel modes of non-invasive ventilation in chronic respiratory failure: a
narrative review // J. Thorac. Dis. 2020. Vol. 12 (2). P. 217-224. DOI: https://doi.org/10.21037/jtdcus-
2020-013

45, Claudett K.H., Claudett M. et al. Noninvasive mechanical ventilation with average volume assured
pressure support (AVAPS) in patients with chronic obstructive pulmonary disease and hypercapnic
encephalopathy // BMC Pulm. Med. 2013. Vol. 13. P. 12. DOI: https://doi.org/10.1186/1471-2466-13-12.

46. Orr J.E., Coleman J. et al. Automatic EPAP intelligent volume-assured pressure support is effective in
patients with chronic respiratory failure: a randomized trial // Respirology. 2019. Vol. 24 (12). P. 1204-
1211.DOI: https://doi.org/10.1111/resp.13546.

47. Canpolat G., Ozgultekin A., Boran O.F. Comparison of bilevel positive airway pressure and average
volume-assured pressure support mode in terms of patient compliance and treatment success in
hypercapnic patients. A cross-sectional study. Ann. Ital. Chir. // 2019. Vol. 90. P. 392-397.

48. Khayat A., Medin D., Syed F. et al. Intelligent volume-assured pressured support (iVAPS) for the
treatment of congenital central hypoventilation syndrome // Sleep Breath. 2017. Vol. 21. P. 513-519.

49. Horvath C.M., Brill A-K. et al. Efficacy of non-invasive intelligent volume assured pressure support
(IVAPS) and pressure support ventilation (PSV) in clinical practice // Swiss Med. WKkly. 2021.

Vol. 151. DOI: https://doi.org/10.4414/smw.2021.20506

50. Cheung A.P., Chan V.L., Liong J.T. et al. A pilot trial of non-invasive home ventilation after acidotic
respiratory failure in chronic obstructive pulmonary disease // Int J Tuberc Lung Dis. 2010. Vol. 14(5). P.
642-649.

51. Luo Z., Wu C., Li Q. et al. High-intensity versus low-intensity noninva-sive positive pressure ventilation
in patients with acute exacerbation of chronic obstructive pulmonary disease (HAPPEN): study protocol
for a multicenter randomized controlled trial // Trials. 2018. Vol. 19. P. 645.

52. Macrea M., Oczkowski S. et al. Long-Term Noninvasive Ventilation in Chronic Stable Hypercapnic
Chronic Obstructive Pulmonary Disease. An Official American Thoracic Society Clinical Practice
Guideline.2020. DOI: https://doi.org/10.1164/rccm.202006-2382ST

53. Chatwin M., Hawkins G., Panicchia L. et al. Randomised crossover trial of telemonitoring in chronic
respiratory patients (TeleCRAFT trial) // Thorax. 2016. Vol. 71. P. 305-311.

54. Bertini S., Picariello M., Gorini M. et al. Telemonitoring in chronic ventilatory failure: a new model of
survellaince, a pilot study // Monaldi Arch. Chest Dis. 2012. Vol. 77. P. 57-66.

55. Struic F.M., Lacasse Y. et al. Nocturnal noninvasive positive pressure ventilation in stable COPD: a
systematic review and individual patient data meta-analysis // Respir. Med. 2014. Vol. 108. P. 329-337.

86


https://doi.org/10.1111/resp.13450
https://doi/
https://doi/
https://doi.org/10.21037/
https://doi.org/10.1111/resp.13546
https://doi.org/10.4414/smw.2021.20506
https://doi.org/10.1164/rccm.202006-2382ST

NcTouHuK KingMed.info
56. Hazenberg A., Kerstjens H.A. et al. Initiation of home mechanical ventilation at home: a randomised
controlled trial of efficacy, feasibility and costs // Respir. Med. 2014. Vol. 108. P. 1387-1395.

57. Duiverman L.M., VonkJ.M. et al. Home initiation of chronic non-invasive ventilation in COPD patients
with chronic hypercapnic respiratory failure: a randomised controlled trial // Thorax. 2020. Vol. 75 (3). P.
244-252. DOI: https://doi.org/10.1136/thoraxjnl-2019-213303.

58. Duiverman M.L. Noninvasive ventilation in stable hypercapnic COPD: what is the evidence? // ERJ
Open Res. 2018. Vol. 4 (2). DOI: https:// doi.org/10.1183/23120541.00012-2018.

59. Carron M., Freo U. et al. Complications of non-invasive ventilation techniques: a comprehensive
qualitative review of randomized trials // Br. J. Anaesth. 2013. Vol. 110 (6). P. 896-914. DOI: https://doi.

0rg/10.1093/bja/aet070.

60. Nava S., Hill N. Non-invasive ventilation in acute respiratory failure // Lancet. 2009. Vol. 374. P. 250-
259.

61. Maggiore S.M., Richard J.C., Abroug F. et al. A multicenter, randomized trial of noninvasive
ventilation with helium-oxygen mixture in exacerbations of chronic obstructive lung disease // Crit. Care
Med. 2010. Vol. 38. P. 145-151.

62. International Consensus Conferences in Intensive Care Medicine: noninvasive positive pressure
ventilation in acute Respiratory failure Organized jointly by the American Thoracic Society, the European
Respiratory Society, the European Society of Intensive Care Medicine, and the Société de Réanimation
de Langue Francaise, and approved by ATS Board of Directors, 2000 // Am. J. Respir. Crit. Care Med.
2001. Vol. 163. P. 283-291.

63. Antonelli M., Conti G., Pelosi P. et al. New treatment of acute hypoxemic respiratory failure: non-
invasive pressure support ventilation delivered by helmet - a pilot controlled trial // Crit. Care Med. 2002.
Vol. 30, N 3. P. 602-608.

64. Mehta S., Hill N. Noninvasive ventilation // Am. J. Respir. Crit. Care Med. 2001. Vol. 163. P. 540-577.

65. Cavaliere F., Conti G., Costa R. et al. Noise exposure during noninvasive ventilation with a helmet, a
nasal mask, and a facial mask // Int. Care Med. 2004. Vol. 30. P. 1755-1760.

66. Racca F., Appendini L., Gregoretti C. et al. Effectiveness of mask and helmet interfaces to deliver
noninvasive ventilation in a human model of resistive breathing // J. Appl. Physiol. 2005. Vol. 99. P. 1262-
1271.

67. Patrontti N., Saini M., Zanella A. et al. Danger of helmet continuous positive airway pressure during
failure of fresh gas source supply // Int. Care Med. 2007. Vol. 33. P. 153-157.

68. Antonelli M., Pennisi M.A., Pelosi P. et al. Noninvasive positive pressure ventilation using a helmet in
patients with acute exacerbation of chronic obstructive pulmonary disease: a feasibility study //
Anesthesiology. 2004. Vol. 100. P. 16-24.

69. Carron M., Gagiiardi G., Michielan F. et al. Occurrence of pneumothorax during noninvasive positive
pressure ventilation through a helmet //

J. Clin. Anesth. 2007. Vol. 19. P. 632.

70. Spitzer S.A., Fink G., Mittelman M. External high-frequency ventilation in severe chronic obstructive
pulmonary disease // Chest. 1993. Vol. 104, N 6. P. 1698-1701.

71. Meduri G.U., Abou-Shala N. et al. Noninvasive face mask mechanical ventilation in patients with
acute hypercapnic respiratory failure // Chest. 1991. Vol. 100, N 2. P. 445-454. PMID: 1864119.

72. BpeMeHHble MeToanyeckne pekomengaumm. MeguumHckasa peabunmraumsa npyn HOBOWM
KopoHaBupycHon uHgekumm (COVID-19). Bepcnsa 2

o1 31.07.2020 r.

87


https://doi.org/10.1136/thoraxjnl-2019-213303
https://doi/

NcTtouHuK KingMed.info

FnaBa 7. OnbiT CaHkT-lMeTepbypra B o6ecnevueHum
KOMMJIEKCHOTO NoAxoAa B Oka3aHMU NOMOLUU 60bHbIM
6poHXx0/1erouHbIMM 3a60/16BaHNAMU C XPOHUUECKOMW
AbIXaTe/IbHOU HeAOCTaTOUYHOCTbIO

OPFAHU3ALIMOHHO-METOANYECKME ACMEKTbI MPOBEAEHWA AJINTENLHOWM KUCIOPOLOTEPAMUM
HA JOMY

Cxembl obecneveHuns naumeHtos ¢ XI'AH cpeactsamu anga nposeaerns KT aktnBHo pa3pabatbiBaoTca
BO BceM mupe. C yyeToM coumanbHO-9KOHOMNYECKUX OCOBEHHOCTEN pasHbIX CTPaH co3aatoTcs
crieumarnbHble Cnyx0bl, B (OMHAHCMPOBAHWUM KOTOPbIX MPUHUMAIOT y4acTue 1 rocygapcTBo, U CTpaxoBble
KomnaHuu, n camm 6onbHble. B CLUA, roe kucnopogoTtepannsa ocobeHHO pacnpocTpaHeHa, AeNncTByeT
CMeLLaHHoe hmHaHcrpoBaHme. B 6onbLUMHCTBE CnyyYaeB NauueHThl NoyyYaoT NoAOepKKY
denepanbHbix cTpaxoBbix nporpamm (Medicare/Medicaid), koTopble Bo3ameryatoT 80% Bcex
Heobxoaumblix pacxogoB. OcTaBLUasACa YacTb ONfla4YMBaeTCa AONOMHUTENbHBIMU CTPaxXoOBbIMU
nporpammMmamu unm cammmm naumeHtamm [1]. B Kanage OKT nonHoCTeO onnayvMBaeTcs BCeEM NayneHTam
cTapLle 65 neTt unm HaxoasaLWmMMCcs Ha coumnanbHOM obecneyeHnn; Nnpodne kateropmm 60MbHbIX MOTyT
paccuntbiBaTb Ha 75% komneHcauuio. B Asctpanuu nposeaeHve OKT duHaHCcupyeTcsa rocyqapcTBomM,
npyyeM nauueHTbl NosyYatT NbroThl HA ONMaTy ANEeKTPO3IHeprum, Heobxoammon ansa pabotbl KK.

C yyeTom 6onblumx 3aTpaT Ha npoBedeHne KT akTyanbHbIM ABNAETCA BONPOC 00 3KOHOMMUYECKON
uenecoobpasHocTM ee opraHnsauumn. AHann3 aEKTUBHOCTM 3aTpaT BbINOHANCA N0 ABYM
HanpaBneHnsAM.

1. CtoumocTb npumeHeHus KT cpaBHMBanack ¢ pacxogamu Ha METOOUKN, UCNONb3yeMble Npu Apyrux
TSDKEbIX, YrPOXaoLNX X13HU 3abonesaHusx [2]. Tak, ctoumoctb OKT B CLUA (2400 gonnapos Ha
naumeHTa B rog B LeHax 2006 r.) 6bina cyLeCcTBEHHO AelleBne reMoamanmaa npu XpoHN4eCcKon
novyeyHon HegocTaTodHOCTM (51 252 fonnapa B rog).

2. CtoumocTtb [IKT paccmaTtpuBanach C y4eTOM KOMMsiekca Bcex Mmeponpusatuii npu nedeHnn XOBJ1.

CeepneHus, npencrasneHHble B 2005 r. BcemupHon opraHnsaumen 3apaBooXpaHeHns, ykasbiBatoT, UTO
3aTpatbl Ha OKT gns 6onbHbix XOBJ1 ctapwe 50 net He ABNSNMCh Ype3mepHbiMy (Tabn. 7.1) n 6binu
COMNOCTaBMMbI C pacXxO4aMmn Ha PYTUHHYIO MHransumMoHHyto Tepanuio [3]. MNo3gHee 6binv npeacTaBneHb!
apyrve conoctaBumble 4OBOAbI B MOMb3Yy 3KOHOMUYECKOM LienecoobpasHocTu nposeneHus OKT [4] (Tabn.
7.2). CnenyeTt OTMETUTb, YTO CpeaHerogoBasi CTOMMOCTb 3TOr0 MeToa NevyeHns 3ameTHO CHuXanach
yBernmyeHnem obLuern npogormKUTENbHOCTU fleYeHUs NauneHToB.

Tabavua 7.1. PapMako3IKOHOMUYECKMI aHanm3 6anaHca «CTOMMOCTb - AP(EKTUBHOCTb» Pa3NNYHbIX
MEeTOOUK, MPUMEHSIEMbIX NPU NeYEeHUM XPOHMUYECKOM OBCTPYKTUBHOW BonesHn nerkmx [3]

MeTtoguka neyeHuns CpeaHAs CTOMMOCTb FOAa XXWU3HMW,
CKOPPEKTUPOBAHHOIO MO HETPYA0CNOCOBHOCTN*

Jleuenue TabavyHOM 3aBUCUMOCTH 12,924 $

[IpoTuBOrpUNNnoO3Hasi BAKIIMHALMS 2,309 %

WHransmuoHHbIH OpOHXOIUTHK/CATEOyTa-MOJ + 72,903 $

THOTPOIHYM

MeTtogurka neyeHuns CpeaHAs CTOMMOCTb FOAa XXWU3HMW,
CKOPPEKTUPOBAHHOIO MO HETPYA0CNOCOBHOCTN*

WHransimuoHHbBI OPOHXOJIUTHK + KOPTH-KOCTEPOULT 26,380 $

JleyeHnue cephe3HbIX 000CTpEHHI 39,869 $

Kucnopoaorepanus B J0MOJIHEHNUE K MEAUKAMEHTO3HOMY 35,267 $

nedyenuto y 6onbHbx XOBJI IV crT.

MNMpumMeyaHue: * CpeaHAs CTOMMOCTb FOAa >XU3HU, CKOPPPEKTMPOBAHHOIO MO HETPYAOCMOCOBHOCTH
(disability-adjusted life year, DALY), - nokasaTesib, OLEHMBAIOLLNA CyMMapHoe «Bpemsi bonesHmy,

88



NcTtouHuK KingMed.info
npeacraBnsaeT cobor NMMHENHY CYMMY NOTEHUMANbHbIX NET XXN3HWN, YTPAYEHHbIX M3-3a
npexaeBpeMeHHON CMEPTU U HETPYOOCNOCOBHOCTH.

Tabanua 7.2. DapmMako3KOHOMUYECKUIN aHann3 6anaHca «CTOMMOCTb - 3OMEKTUBHOCTLY» Pa3MYHbIX
MEeTOAUK, MPUMEHSIEMbIX MPU JIEYEHNN XPOHUYECKON OBCTPYKTMBHON GonesHn nerkmx [4]

MeToavka neueHuns CpeaHas CTOMMOCTb ro4a XW3HW, CKOPPEKTUPOBAHHOTO NO
KayecTBy*

Penyxust ieroyHoro oobemMa vs MeTMKaMEHTO3HasI 161,356 $

Tepanus, 5 JIeT

Penyxrust ieroyHoro oobemMa vs MeTMKaMEHTO3HasI 218,983 $

Tepamnus, 3 roga

TpaHcIIaHTalKs JETKUX VS CTaHAApTHAs Tepamus 253,713 %

JledyeHnne ol -aHTUTPUTICHHOM VS CTaHJIAPTHAS TEPAITHsI 815,943 $

Tuopormmym npu XOBJI III-1V cr. 27,703 $

WHaransnuorHsle koptukoctepouan! npu XOBJI II-111 cT. 21,157 %

MeTtoguka neveHuns CpegaHas CTOMMOCTb rofa XXM3HW, CKOPPEKTUPOBAHHOIO MO
KavecrBy*

PeabunutaninoHHbBIE TIOBEICHISCKHIE MPOTPAMMBI 48,405 $

JKT, 5 ner 23,807 $

JKT, 3 roga 16,124 $

MpumeuaHme: * CpegHAS CTOMMOCTb rofa Xn3HU, CKOPPPEKTMPOBAHHOIO MO KadecTBy (quality-adjusted
life year, QALY), - nokasaTenb, OLEHNBAOLWMIA NIMHENHYO CYMMY MOTEHUMANbHbIX NET XNU3HMU,
pobaBneHHbIX Grnarogaps KakoMy-nmbo BMeLwaTenbCTBy. [[04 XKN3HU, NPOXUTON B COCTOSTHUN
naeanbHOro 340poBbs, NPUHMMAETCS 3a eauHuLY, CMepTb - 3a 0; rof XKU3HKU, NPOXUTON HE B COCTOSIHUK
naearnbHOro 340poBbsl, YMHOXaeTca Ha koadpduumeHT mexay 0 n 1, Hanpumep 0,4, 4To onpenensaeTcs
no cneumanbHbIM LLUKanam.

B Hawen ctpaHe oo nocnegHero BpeMeHu sornpocamu nomolum 6oneHbiM XIFOH Ha oduumnansHom
YpOBHe He 3aHnmanuck. B HekoTopblx cnydasax KK npegoctaBnsnucb cnoHcopamu, OgHako 60rbHble
NoKynanu ux npeuMyLLIeCTBEHHO N0 pekoMeHAaL MM CneumManmcToB 3a CBOW cYeT. TexHn4eckoe
obcnyxueaHue annapaTtypbl NpY 3TOM He Bcerga pernameHTnpoBarnocb. OTCyTCTBUE MOMHOLEHHON
MeaMLMHCKON NOMOLLM He NO3BOMSANO CyLLEeCTBEHHO BNUATL Ha TeYeHue 1 NporHo3 sabornesaHus.

OpraHunzauusa nomowm naymeHtam ¢ XIFAH npeacraenana ans Poccuiickon ®epepaunn, B TOM Yncne
ana CankTt-lNeTepbypra, 4OCTAaTOYHO akTyanbHyo 3agady. Yncno 6onbHbix XOBJ1, koTopasa asnsetca
Hanbonee yacton npuymHon passutua XIFOH n notpebHocTn B [AKT, ocTaeTtcs BbiCOkMM (Tabn. 7.3).
HecmoTpsi Ha cHWXKeHne B nocnegHue rogbl YacToThbl TK kKak OcHOBHOro dpaktopa pucka passutuna XOBJ1
N OOCTUrHYTbIE YCNEXN B ee MeanKaMeHTO3HOW Tepanum, CMepTHOCTb OT 3aboneBaHns noYvtu He
CHWXaeTcs (Tabn. 7.4). Bo MHOroM 370 06BbACHAETCS pOCTOM 40NN NOXMUIbIX SI0AEN C BONbLUMM CTaXeM
TK B nonynauuu.

XOBJ1 aBnseTcsa YpesBbl4anHO 3aTpaTHbIM 4518 obLecTBa 3aboneBaHNeM, Kak 3a cHeT NpsMbIX
pacxogoB, BKNIOYAOLLNX peCypChbl 34paBOOXPaAHEHUS], HANPaBEHHbIE HA AMarHOCTUKY U NeYyeHne
©ones3Hn, Tak N HENPsSIMbIX, CBA3aHHbIX C BPEMEHHOW N CTOMKOM HETPYAOCNOCOBHOCTLIO NALMEHTOB,
npexxaeBpeMeHHON CMEPTHOCTbLIO, HEOBXOANMOCTbLIO yxoaa 3a 6onbHbIMU. [porpeccMpoBaHmE TSXKECTH
TeyeHust 6onesHn n, B 0COBEHHOCTH, yyalleHNne 06OCTPEHMIN CONPOBOXAATCA TEM, YTO Ha NO34HUX
ctagusax XOBJ1 pacxogbl Bo3pacTaloT B HECKONbKO pa3 [6-8].

Tabauvua 7.3. Obwan 3aboneBaeMoCTb XPOHMYECKON OBCTPYKTMBHON BOME3HbIO Nerkux cpeam B3pocrnoro
HaceneHna Ha 100 000 yenoBek [5]

Pernon 2013 2014 2015 2016 2017 2018
Poccuiickas @enepanus 675 - 668,1 683,1 702,6 694,2
Mocksa 359,1 - 2955 288,1 295,6 302,6
CeBepo-3ananubiii GenepaabHbIi OKPYT 507,6 - 511,9 538,4 523,7 535,3
Cankr-TlerepOypr 4595 423,4 467,7 562,6 489,0 513,7

Tabnvua 7.4. CMEPTHOCTb OT XPOHUYECKON OBCTPYKTUBHOM B60MNE3HM Nerknux n XpoHM4eckoro OpoHxmTa Ha
100 000 HaceneHus [5]
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PervioH 2013 2014 2015 2016 2017
Poccuiickas ®@eneparust 20 22,3 23 215 20,1
Mocksa 7,5 7,7 8,7 9,7 7,4
CeBepo-3ananubiii GeiepaibHbI OKPYT 9,3 9,8 10,7 10,1 10,8
Canxkr-IlerepOypr 8,3 8,2 8,4 7,9 7,8

Taxenble o6octpeHnsa XOBJT 1 cBa3aHHble C HUMU 3aTpaThbl Ha CTaLMOHAPHOE NeYeHne NPUHOCAT
HanbonbLnM 3koHOMUYecknin yuepb. Kak nokasan uenbin psig aBTopoB, B rpynne 605bHbIX, KOTOpbIe
NnepeHoCAT ABa TaXenblx exerogHblx oboctpeHns XOBJT n 6onee, pacxoabl 3HAa4YUTENBHO
yBenuumeatotcs [9-11]. Mo gaHHbiM U.C. KpbicaHoBa [12], B Poccun cymmapHbie npsmble 3aTtpaTbl Ha
XOBJ1 coctaensatoT okono 60 mnpa pybnen, n OCHOBHAasA MUX YacTb NPUXOAUTCSA Ha rocnMTann3auuio 1
CKOPYI MEAMLUUHCKY NoMoLb (B cyMmme - 79%).

N3BecTHO, 4To nposeneHve OKT cylwecTBEHHO yMeHbLUAET YacToTy N ONUTENbHOCTL rocnuTanuM3aumm
6onbHbIx XOBJ1 [13, 14]. HanpoTtus, oTka3 oT npumeHeHus KT accouunnpoBanca ¢ yBenniyeHmem pucka
rocnuTanmsauun ns-3a oboctpeHn 3abonesaHns, oTHoLEHNE WwaHcoB 22,64, p=0,007 [15]. OKT
CcnocobCTBYET ynyylleHuto BebkmBaeMocTn 6onbHbix XOBJT ¢ XI[[AH, HanpaBnsemMbix B oTAeneHme
peaHnMaunm n nHTeHcmeHom Tepanum [16]. CHmxkatowwee uncno oboctpeHnn XOBJT nposeaeHne OKT He
TONbKO YBENMYMBAET NPOSOITDKUTENbHOCTD XXN3HM BOMbHbIX, HY>KOAKLNXCS B KUCITOPOOHOW NOAAEPXKKE,
N 3HAYMTENbHO MOBbILLAET €€ Ka4YeCTBO, HO eLLe 1 CoKpallaeT oMHaHCOBbIE 3aTpaTthbl, HeObXo4MMbIE ANs
neyeHust n obcnyxmBaHusa Taknx naumeHToB [17]. Kpome Toro, CHmKaeTcs 3arpyska CtauuoHapHbIX MecT
B NNeYeBHbIX yYpexaeHnsax.

lNocne aHanuMsa Meanko-coumarnbHOro U gopapmakoakoHoMmmnye-ckoro 6pemern XOBJ1 [18] n B
COOTBETCTBUM C pacnopsbkeHnem KomuteTta no sgpaBooxpaHeHuto MNMpasutensctea CaHkT-MNeTepbypra Ne
249-p o1 25 noHa 2013 r. B Hawem ropoae Bnepsble Ha TeppuTopun Poccuiickon Pegepaumm 29 Hos6ps
2013 r. Ha 6ase CI16I'BY3 «BBeneHckas ropoackas KnmHudeckas 6onbHuua» 6ein otkpbIT ML ans
opraHm3aumm noMoLm 605IbHBIM MyNIbMOHOMOrMYeckoro npoduns ¢ Tskenon XIAH.

OcHoBHag uenb cosganua ML, 6bina copMynMpoBaHa Kak opraHu3aumns ropoLcKon CryKObl oka3aHUs
ne4yebHO-ANArHOCTUYECKOM NOMOLLIM BOMNbHBIM C BPOHXONErOYHbIMU 3ab0NeBaHNUSAMU
MyNbMOHONOMMYECKOro NPodunnsi, OCAOXHEHHBIMU TSXXENOWN XPOHNYECKON apTepuanbHON rMNoKceMuen, ¢
NCronb30BaHMEM COBPEMEHHbIX METOLOB pecnupaTopHon Tepanun, B Tom Yncne OKT n HBJI.

[na peanusauun Takon 3agayn ObinNy 3asiBNeEHbI crieayoLme Buabl 4eSTeNbHOCTY:

1. O6cnenoBaHue C LEenbio YTOYHUTb UM NOCTaBUTb AMArHO3 COXHbIX C ANArHOCTUYECKON TOYKU 3PEHMS
B6onbHbIX Mo HanpaeneHuto ua JIMNMY Caxkr-Metepbypra.

2. Nopbop 6a3uncHom Tepanum TpyaHokypabenbHbIM 6OMbHLIM C OBCTPYKTUBHOWM NATONOrMEen nerkmx
(XOBJ1, 6poHxuanbHasn actma) no HanpasneHuto ua JIMNY Caxkr-MNeTepbypra n coctas-

J1eHne NMCbMEeHHbIX I'IpG,EI,I'IVICQHVIVI Ona TepaneBToB U NMyJNIbMOHOJI0IoB NMNOJIMKITMHNYECKOro 3BeHa no
nporpamMmme nie4eHna aTux nauneHToB.

3. NpoBeneHne anarHocTukun, auddepeHumanbHOM AUarHoCTUKK, nevyeHme n nogbop nHAMBMAyanbHOM
nporpammbl BeaeHnsa 605bHbIX ¢ Tshkenon/kpanHe Tsxkenon XOBJ1, Tsbkenon cteponaosa-
BMCUMOWN/CTEPONOOPEINCTEHTHOM BPOHXMAnbHOM acTMon no HanpasneHuto ns JIMNY CaxkT-MNeTtepbypra.

4. ObcrnenoBaHne 1 0TOOP NAUMEHTOB C BPOHXONEroyYHbIMy 3aboneBaHNAMU TepaneBTUYECKOro
npocunsa ona nposeagerHna OKT.

5. Mopbop pexuma OKT n coctaBneHne MHAMBUAYyanbHOW NporpaMMbl pecnmpaTopHOn Tepanuu.

6. OcyLiecTBneHne akcnepTn3bl BPEMEHHON HETPYAOCNOCOOHOCTN BOMNbHBIX BPOHXONErOYHLIMU
3aborneBaHns MK MyNbMOHOMNOrMYECcKoro Npoduns, ocroxHeHHbIx XITOH.

7. BegeHue y4eTHOM 1M OTYETHOW JOKYMEHTauuun, npeaocTaBneHue ot4eToB o gedtenbHocTtu MTIL, B
YCTaHOBITIEHHOM NOPSAKe.

8. MoarotoBka 1 MOHUTOPUpPOBaHME pernctpa 60MbHbIX BPOHXO-NEero4YHbIMM 3aboneBaHNAMN
TepaneBTUYECKOro NPouns ¢ TAHKENON XPOHNYECKON apTepmanbHON TMNoKCEMUEN, NOMyYaoLnX n/munm
Hyxgatowmxcsa B OKT.
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9. MNpepocTaBneHne KMCOPoOgHON annapaTypbl NaLMeHTaM 1 ee TEXHMYECKOe 0BCNyXMBaHMe.

10. KoHTposnb 3a cobniogeHnem npaBusibHOCTU NeYEHUS:

- obyyeHune naumeHTa 1 YNeHOB CEMbMU, XMBYLLMX C HAM (MpU HEOBXOOMMOCTHU - COLManbHOro
paboTHuka), npasunam akcnnyataumm KK n TexHnke 6esonacHocTy;

- NoAroToBKa MeTOAMYECKMX MaTepmaroB MO CAMOKOHTPOSI COCTOSIHUS MaUMEHTOB, HAXOAALWMXCSA Ha
OKT B goMaluHMX ycnosusx;

- ocyLlecTBneHne oby4yeHunsi, KOHCYNbTaTMBHOW MOMOLLM U NpoBeAeHne MHPOPMALNOHHO-METOANYECKNX
cOBeLlliaHWi No AMHaMMyeckoMmy HabrnogeHuo (gucnaHcepusaunmn) nauneHTos, nonyyaowmx OKT Ha
AOMY, C BpavyaMu-nyribMOHOMNOraMu, Bpadyammn-tepanesTamMmmn y4acTKOBbIMU, BpadyamMu obLLen NnpakTuku
(cemenHbIMM Bpadammn) ambynaTopHO-NONUKIIMHUYECKMX yupexaeHun CaHkT-MeTepbypra.

11. PexomeHgaumm no 3akynke obopygosanus ana OKT B JIMY ropoga.
12. KoopanHaums paboTtbl no opraHunsaumm KT B JIMY ropoaa.
13. Oby4eHne 1 cepTMduKaumnsa MeEQULMHCKOrO NepcoHana.

14. OcyLiecTBrneHne B3anMoAeNnCcTBUS Mexay CTPYKTYpaMmn CTPaxoBbiX KOMMaHWUA, ¢ NPOUbHbIMM
Hay4YHO-MCCrenoBaTENbCKMMM YUYPEXOAEHUSMMU, HAaYyYHbIMW 0OLLIeCTBaMMN NS peLleHns MeauKo-
TEXHUYECKNX Y SKOHOMUYECKMX BOMPOCOB.

15. NpoBeaeHne ctatucTnyeckon obpaboTkm pesynbtaTtoB gesatenoHocty [TIL.

16. Hay4yHo-meToamyeckasn paboTa (y4actue B co3haHum obpasoBaTerbHbIX NporpamMm, NoaroToBka
MeANLMHCKMX cTaTen n nybnukaumin, yyactne B ropoackmx, eaepanbHbiX, MeXayHapOAHbIX Hay4YHO-
NpakTUYeCKMX KOHpepeHLMsIX No npobreMam pecnupaTopHOM Tepanum).

B wTat ML BkntoyeHbl 3aBeayowmin, amOynaTopHble U CTaunoHapHble Bpayun-nyrbMOHOSON, Bpay
PYHKLMOHANBHOM ANArHOCTUKM U Bpay-nabopaHT, CpeaHun 1 Mnaglinm MeguLMHCKUA, a Takke
TEXHUYECKNIN NepcoHan.

[na obecnevyeHnsi naumeHToB Heobxo4MMON NoMOLLbIO Bbina paspaboTaHa MapLLpyTU3aunsa 6osbHbIX
nyrnbMoOHonorn4yeckoro npocpuns, umetowmx XrAH (puc. 7.1).

[MepBMYHbIN OTOOP NaLMEHTOB OCYLLECTBNSET Bpay-nynbmoHosor ML, Ha ambynaTtopHo-
KOHCynbTaTMBHOM npueme. OCHOBaHMEM 1S 3anMCK Ha NpueM SBNSATCA HanpasneHne oT Bpaya-
nyrbMOHOSOra, y4acTKOBOro Bpava-tepaneBTa unvm Bpaya obuien npaktuku (cemenHoro spaya) J1ny
CaHkT-leTepbypra, a Takke BbINMcKa N3 MeANLMHCKON KapTbl amBynaTtopHoro 6onbHoro. o
pe3ynbTtataM ambynaTopHO-KOHCYNIbTaTUBHOIO Npuema Bpayd-nyribMOHOMOrN LieHTpa Ha3HavyaeT
obcnepoBaHne 6OMBLHOrO B YCIOBUAX CTaLMOHapa C Lenbio onpeaennTb NokasaHusa 1 NpoTUBOMNOKa3aHWs
k OKT. MNpun noareepxaeHumn HeobxoammocTn KT Bpay cTaumoHapa ocyllecTsnseT nogbop pexuma
OKT.

PelwweHune o npaBomo4vHoCTM HasHaveHus OKT n Boigade 6onbHoMy KK ang gomaluHero ncnosnib3oBaHng
NPUHUMaeT KOMUCCUA B COCTaBe Tpex Yernosek (3amectutens rnasHoro spadva ClorbY3 «BeegeHckas
ropofckasi KnmHndeckasi 6onbHMLa» no KIMHUKO-aKcnepTHoW paboTe - npeaceaaTtens KOMUCCUM,
3asepytoulero ML, Bpaya-nynsmoHonora ML) no npeacrasneHuto Bpada-nynsmoHonora MU, B
cny4yae nosIoXUTENbHOroO peLleHnst ooopmMnsieTcst HanpaeneHme Ha nonyyeHne KK Ha 6e3BoamesgHom
OCHOBe.
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JINY ambynaTopHOro U cTayuMoHapHoro Tuna

\
MU Cre rey3 «BeegeHckas ropogckas KnuHu4eckas 6onsHUMUa»
y
AMQYRATODHG > CrayuoHap OPUT
KOHCYNnbTauum
J
| | Koppekuus Mokasanusa | | MokasaHuit
Tepanuu K OKT ectb K OKT Het
Mpepnocraenexue
KUCNOPOAHOro KOHUEeHTparopa,
noa6op pexuma BeHTUNALUK,
oby4yeHue
OpuH pas B rog [OuHamuyeckoe HabnwgeHue

wwunu npu o6oCcTpeHnn Ha QoMY C noceujeHuem
OCHOBHOro 3abonesaHus 1 pas B 3 Mec

A

Puc. 7.1. Cxema MapLipyTusaumm naumeHToB ¢ 60ne3HAMN OpraHoB AblXaHWs, OCNOXHEHHbIMU
XPOHMYECKOWN AblXaTenNbHON HEAOCTAaTOUYHOCTbLIO

Bpay-nynsmoHonor ML npoBoanTt 06ydeHne 605bHOr0 1 YNEHOB CEMbM, XMUBYLLUX C NaUMEeHTOM (a npu
HeoBGX0AMMOCTM - coumanbHOro paboTHMKA), TEXHUKe Ge3onacHoCTK 1 Npasunam akcnnyataumm KK.

Onsa Toro 4tobbl nonyynTb KK, nauneHt nognucekiBaet gorosop ¢ [TIL. B cooTBeTCTBUN C JOrOBOPOM
NauneHT 1 YNeHbl ero cemMbn 064a3yr0TCS 3HaTh U cobntogaTh npasuna 6e3o0nacHOCTM U 3KchyaTauum
KK, cobntogaTb npasuna yxoaa 3a KK, BbINOMHATL BCe pekoMeHaauumn Bpaya, MeacecTpbl U UHXeHepa
cnyx6bl. MNMauneHT cornawaeTcs Ha npoBeaeHne NabopaTopPHbIX U MHCTPYMEHTarbHbIX METOO0B
nccnenoBaHus (B TOM YNCHE MHBA3MBHbLIX), NO3BONSIOLNX KOHTPONMPOBATL €ro COCTOSIHNE BO BPEMS
nposegeHna OKT. YTouHaeTCA Takke, YTO ycTaHOBMEHe (pakTa KypeHus B kBapTupe, rae Haxogutes KK,
aBnsieTcsa abCcontoTHBIM NOKasaHMEM ANSA NPeKpaLLeHMst KUCNOo-poaoTepanum Ha AoMy 1 Bo3BpaTa
obopynosaHua B 'TILL.

3aseaytowmn ML, ocywecTnseT peructpauuio naumeHta B Pernctpe 60nbHbIX ¢ GpOHXONEroYHbIMU
3aboneBaHnaMM TepaneBTUYECKOro Npoduns, ocnoxxHeHHbiMu XITOH, kotopblie nony4vatoT OKT.

Mpw BbINUCKe 6onbHOro 13 ML, TeXHUYecKnin COTPYAHUK (Ha aBTOTPaHCNOPTE NOCTaBLUMKa)
obecneumnBaeT gocTtaeky KK Ha oM, ero noakrnoyeHne u npoBepky Ha TECTOBOM 060pyA0BaHUMN.

dnHamunyeckoe HabnogeHue naumneHTta Bo Bpems KT Ha gomMy ocyulectBnseTca (nog KOHTporeM Bpada-
nynsmoHonora ML) Bpa4om-nynbMOHOMOroM U/vnu TepanesToM Unm spadom obuien npaktmkum JIMY, k
KOoTopoMy 60MnbHON NpUNMCaH No TeppuTopranbHOMy NpUHUKMNY. YactoTa ocMOTPOB B NepsBble 3 Mec
cocTtaBnsieT He MeHee 1 pasa B Mecsu, 3aTeM - 1 pa3 B 3 mec.

AnHamnyeckoe HabnogeHWe BKOYAET: OLLEHKY KIMHUYeckux cumntomoB XITAH 1 ocHoBHOro
3aboneBaHns; n3mepeHne NMKOBON CKOPOCTM Bbl4oXa, caTypauumn KMcnopoaa B Nokoe, Koraa 4YenoBek
AbILNT BO3AYXOM U BO34YXOM, 06oralleHHbIM KNCOPOAOM, OLIEHKY NMCUXONOrMYECKOro ctatyca naumMeHTa
N nokasartenen kadyecTtsa Xu3Hu Ha ooHe KT, cobnogeHune nauymeHtom pexuma OKT. B cnyyae
HeobxoanuMoCTu npoBoauTcs obcrneaoBaHne Ha oMy (CNMPOMETPUst, 3abop KPOBM 4SSt ra30MeTPUn
T.4.). Pe3ynbTaTbl BpayebHbIX OCMOTPOB PErMCTPUPYIOTCA B CneuunanbHbIX NPOTOKOMax.
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Momumo BpauvebHoro HabnaeHns, opraHmM3yeTcsa TexHnyeckoe obecnyxumeaHue. He pexe 1 pasa B 3 mec
TEXHWK npoBepsieT paboTocnocobHOCTb MCTOYHMKOB K1Cnopoaa, TpyboK, Macok, KaHtonen, COoTBETCTBUE
pearnbHO nony4aemMon o6beMHON CKOPOCTM KUCIopoda TOW, YTO yCTaHOBMNEHA Ha annapaType, CHUMaeT
nokasaHus cyeTymnka pacxoga kucnopoga. lNpu HeobxoaAMMOCTU TEXHWUK BbINOMHAET MEMNKUN PEMOHT U
Hanagky annapaTypsbl.

[Mpun nporpeccupoBaHnmn KNUHUYeCkmx npmsHakos XIOH, oTcyTcTBUKM CTaburbHbIX NokasaTenen ra3oBoro
cocTaBa KpoBu gaxe Ha doHe KT npoBoauTca kKnnHu4eckoe n naboparopHoe obcrneaoBaHne nauneHTa
B [TIL} (ambynaTopHO nnn ctaunoHapHo). OHO BKNOYaeT:

* OLIEHKY AMHAMUKWN KNUHUYeckux cumntomoB XIT[AH n ocHoBHOro 3aboneBaHns; NCUXONOrM4Yecknin ctatyc
nauyneHTa Ha oHe [KT; aaHHble 06BbEKTUBHOrO 06CneaoBaHus;

* NabopaTopHO-MHCTPYMEHTanbHoe obcrenoBaHue: onpeaerneHne ra3oBoro coctaBa KpoBu B NMOKoe, Npu
AblXaHUWM BO34YyXOM W KACIIOPOAOM, FreMaToKpUT, reMmoanHaMmyeckme nokasaTenu, yHKLMIO BHELLHErO
OblXaHus;

* BO3MOXHYIO KOPPEKLUMIO MeANKaMEeHTO3HOW Tepanuun n pexmnma OKT.

Bpaun-nynomoHonoru ML, B cnyyae He06XoaMMOCTU MCNONb3YT AMarHOCTUYECKNE, neyvebHsle,
peabunutaunoHHble n gpyrme nogpasgenexus Clro6 NBY3 «lopoackas knuHnyeckasi BBeaeHckas
BonbHMUAa» C y4eTOM NpaBui BHYTPEHHErO pacnopsiika, CMEHHOCTU U COBNIOAEHNST CAHUTAPHO-
3ANNOEMMNONONMYECKOrO peXnMma B cTaumoHape.

Mpn pas3BUTUM HEOTMNOXHbIX U XXU3HEYTrPOXKatoLLIMX COCTOSAHUI BonbHble, Haxoasawmecs B ML,
nepeBoaATCs B OTAeNeHne peaHnmMaumm n nHTeHcueHon Tepanum CIN6 NBY3 «lMopoackas knvHuyeckas
BBeneHckast 6onbHunLay.

B TeyeHne nepBbix 5 neT ncnonb3oBaHus npu nonomke KK, yctpaHeHne KOTOpor HEBO3MOXHO B
YCNOBUSX 3KCMyaTaumm, TEXHUK NogaeT panopT, Ha 3TOM OocHOBaHuKM 3aseayowwmin ML Bbi3biBaeT
npegcraBuTens nocTasLLmnka obopyaoBaHUs, KOTOPbIN pellaeT BONPOChl 3aMeHbl Ui PEMOHTa
annapata. B cnyyae npexageBpemeHHoro ocsoboxaeHus KK, Haxogsueroca B UCNpaBHOM COCTOSHUN,
TEeXHWK BO3BpaLlaeT obopyaoBaHue Ha TpaHcnopTte Cl16 NBY3 «lMopoackas knvHuyeckas BeepeHckas
bonbHMUa» B NoOMeLleHne onga xpaHeHus obopyaosaHua L. Ero noctynneHne pernctpupyeTcs aktom
npuemMku-nepegaydn, ero nognuceisatoT 3aseayownn ML, TexHuk, 60nbHOM N ero PoaCTBEHHUKN.
[Mocne TeXHN4YeCcKom NPOBEPKM UCNPABHOCTUN TEXHUKOM, CaHUTapPHO-rMrmeHmyeckon obpaboTkm cpegHum
n Mnagwum meguumnHcekum nepcoHanom ML KK moxeT 6bITb ncnonb3osaH noBTopHO. [pu nonomke KK,
akcnnyatupyemoro 6onee

5 neT 1 He nognexallero PeMoHTY, N COXpaHeHUN nokasaHun Kk npogosmkeHuto KT ctapbii annapat
3abupatoT 1 npegoctaBnalT 60rbHOMY UCMpaBHOE 06opyaOBaHME.

Peanunsauna noctaBneHHbix nepea ML 3agay ctana BO3MOXHOW nocne Toro, kak 12 Hosdtpa 2014 .
3akoHopaTenbHbiM cobpannem CaHkT-lMNeTepbypra 6bin NpuMHAT 3akoH «O BHECEHUM AOMOSHEHWNI B
3akoH CaHkT-lNeTepbypra "O nbrotHoM obecneyeHnn nekapcTBEHHbIMU cpeacTBamm U 6ecnnaTtHoM
3ybonpoTe3anpoBaHnn oTaenbHbIX kKateropun xmntenen Cankr-MNMetepbypra"». B cooTBETCTBUN C 3TUM
AokymeHToM ¢ 2015 r. Bce 60mbHble NynbMOHOMOrMYeckoro npoduns ¢ Tskenon XAH Ha 6e3B803Me34HOM
ocHose nony4atoT KK.

B TeueHue 2014-2019 rr. B [TIL, 661511 amBynaTopHO NpokoHCynbTUpoBaHbl 16 109 nauneHTos,
HanpasneHHbIx JIMY CaHkr-lMeTepbypra. Npn HannuuMn nokasaHun K 4OMOMHUTENbHOMY 06CcnefoBaHUI0
BorbHbIE NOCne KOHCYMNbTaLMM Hanpaensanucb Ha rocnuTanusaumio (puc. 7.2).
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Puc. 7.2. Yncno amBynaTopHbIX U CTaUMOHAPHbIX BOMNbHbIX, KOTOPbLIM Obifla Oka3aHa NOMOLLb B
FopoackoM nynbmMoHornormdyeckom LeHTpe ClN6 NBY3 «BeeaeHckas ropoackas KnvHu4eckas 6onbHuLa

Hapsgy ¢ ouHbiMu npuemammn cotpyaHuku ML, npoBoaAnnNu MHTEPaKTUBHBLIE KOHCYIbTaUMn NaUMeHTOB, B
ToM yuncrie n3 Cesepo3anagHoro gpegeparnbHOro okpyra v apyrmx permoHos Poccumnckon

depepauun (puc. 7.3). OCHOBHbIMKN 3aa4amMun TakMX KOHCYNbTaumn 6binn paspaboTka AnarHoCTUYECKNX
anropuTmoB, BONpoChkl AuddepeHumnanbHOn oUarHoCTUKN, peKoMeH4aunm no MeankaMeHTo3HOW n
pecnupaTopHOWN Tepanuu.

CaHkT-lNeTepbypr Cegepo- [pyrue pervoHs!
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Puc. 7.3. Yncno nHTepaKTMBHbBIX KOHCYMNbTaLMA, OKa3aHHbIX COTPYAHUKaMn Topoackoro
nynsmoHonornyeckoro ueHtpa Cl6 NBY3 «BeeageHckas ropoackas KnmHu4eckas 6onbHuLa»

BonblwmnHcTBO NaumeHToB, obpawaswuxcsa B [TIL, coctaBunu 6onbHble XOBJ1 (6onee 60% criyyaes).
Kpome TOro, B LUeHTp HanpaBnanucb NaumeHTbl C TSXXKENbIM TeYeHneM BpoHXMarnbHOM acTMbl,
peunanBmnpyoLwLMMmn 060CTPEHUSIMU XPOHUYECKOrO BPOHXNTA, C MHTEPCTUUManbHbIMKU 3aboneBaHnsaMm
nerkmx. Annsognyveckn B xoge obcrnefoBaHUs BbiBNANACb OHKOorn4yeckas naronorus (puc. 7.4).
Mommmo pecnmnpaTtopHbIx 3abonesaHui, y 60MnbHbIX YacTO KOHCTaTMpoBanacb KoMopbuaHas NaTonorus:
apTepuanbHas runepTeHaus - B 55,5% cnyyaes, nwemmyeckas 6onesHb cepgua - B 36,4%, XCH - B
28,2%, caxapHbin gnabet - B 18,5%.

3a npoweawee 5 net B ML, 661N rocnuTanManpoBaHbl AN yTodHeHnsa agmardo3a 1054 naumeHTta c
XIOH. Nx obcnepoBaHue ocyLecTBNANOChL B COOTBETCTBUM CO cneunanbHO pa3paboTaHHbIM MeanKo-
3KOHOMUYECKUM cTaHAaapToM «bornesHu opraHoB abixaHua ¢ Tshxkenon XAH. PecnupatopHas Tepanusa».
[Mocne oueHkn nokasaHun k nposegeHuto KT B 435 criyyasax 66110 NPUHATO pelueHne
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o Bblgade KK. [IsmxeHune KK B [TILl 3a aHannanpyembii nepnog oTpaxeHo Ha puc. 7.5. Hapsaay ¢ HoBbiMuU
annapartamMmu nauMeHTbl nosyvyanu TexHmyeckn ncnpasHble KK, BosspalleHHble B [T1L, nocne
aKkcnnyaTaumm gpyrumm 60nbHbIMKU 1 NpoLlelwme TwaTenbHy cCaHnTapHyto 06paboTky obopyaoBaHus.

0.2 W XoBn
[ BponxxuansHas actma
XpOHUYECKNA BPOHXUT

[J UnTepcTuumancHsie
3aboneBaHUa nerkux

B Pak nerkux

Puc. 7.4. CoctaB 60MbHbIX, KOHCYNbTUPOBABLUMXCA B [OpoACKOM MynbMOHOMorn4yeckom LeHtpe Crlo6
NBY3 «BeeaeHckasa ropoackas knmHmnyeckas 6onbHmua» B 2014-2018 rr., %

Y 404 6onbHbIX (92,9%) npuunHon passutna XIFOH, npuBeawen k HasHavyeHuto KT, 6bina XOBJ1. Pexe
NMOBOAOM A1 Hayarna fe4YeHnsi CTaHOBUITUCb MHTEPCTMUManbHble 3aboneBanna nerkmx (28 naumeHTos,
6,4%), NpenMmyLecTBEHHO NONONATUYECKUIN NErOYHbIN PUbpPo3.

MpunymHamm oTkasa ot npoBeaeHnsa KT yalle Bcero cTaHOBUNCHL: OTCYTCTBUE BblPaXXEHHOW MMNOKCeEMUN
B MOKOE, KOTOopasa sBMsAnacb Obl OCHOBaHMEM AN Hayana 3amecTUTENbHOro NleYeHns], a Takke
ynyyleHne COCTOAHNA NaUMEHTOB NO Mepe Koppekunun meaukameHTosHom Tepanuu. B 83 cny4vasix oTkas
oT Bblgayn KK 66151 00ycrnoBneH BblpaXXeHHbIM KOTHUTUBHO-MHECTUYECKUM AePUUUMTOM 60SbHBIX Npn
HeaoCcTaTke agekBaTHOM NOAAEPXKKM CO CTOPOHbI POAHbIX U Bnunakux, npogormkeHnem TK ¢ HU3Kon
MOTMBaLMEN K OTKa3y OT HEro, ankorofibHOW 3aBUCUMOCTBIO.

2019r.
2018 r.
2017 r.

2016 .

2015r.

2014 r.

0 20 40 60 80 100 120
Konu4ecTeo KOHUEHTPaTOPO. B LUT.

[ BuigatHbie Hosble KK

B Buigannbie KK, 6biBLUMe B ynoTpebneHnu
(Bo3BpaLLeHHbIe nocne npefLUecTByloWen aKkennyartayuu)

Puc. 7.5. [IBW>KeHne KUCNOPOAHbIX KOHLEHTpaTopoB B [[opoackoM nyrbMoHororndeckom ueHtpe Clr16
NBY3 «BBeaeHckasa ropoackas knmHuyeckasi 6onbHuuay. B ckobkax ykazaHO CymMapHOE YMCro
KMCINOPOAHbIX KOHLEHTPaToOpPOB, NPeaoCTaBreHHbIX 3a rog
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HecmoTps Ha npoBegeHne KT, nporpeccupytolee TedeHme pecnmpaTopHOW naTonorum
cnoco6CTBOBAO BLICOKOW NETanbHOCTU: K KOHLY NepBoro roga HabnwoaeHust oHa coctasnsana 10,4%
cny4yaes, K KoHUY BTOpPOro - 15,1%, K KoHUy TpeTbero - 27,0%, a K KOHLYy YeTBepToro roga gocrurana yxe
38,3%. MNMpununHammn netanbHbIX UICXOA0B NPENMYLLLECTBEHHO CTAHOBUITUCb PECNNPATOPHbIE MHEKLNKN 1
cepAeyvHO-COCYaANCTbIE OCIOXHEHMUS.

KnuHnyeckas pabota B [TIL] coyeTanacb ¢ opraHM3aumMOHHO-METOANYECKON U HAYYHOW AEATENBHOCTLIO.
3a npowealwwm nepmog 6b1nM NOAroTOBEHLI NOCOOUA AN NPAKTUYECKUX Bpayen, NOCBSLEHHbIe
COBPEMEHHbIM NOAX04aM K NeYEHN0 pecnmpaTopHbIX 3aboneBaHnin, B TOM YMCIEe COMPOBOXAALLNXCS
passutnem XIFAH, cosgaH permuctp 6onbHbix XOBJ1 ¢ XIIAH. CotpyaHuku ML, perynapHo npoBoaaT
MacTep-Knacchbl No BONPOCaM AMarHOCTUKM U neveHnsa 6onesHern opraHoB AbiXaHUs st Bpademn
NPakTUYeCKoro 34paBoOXpPaHEeHUs.

Ans oueHkn acpdektneHocTn OKT rpynna 6onbHbIXx XOBJ1, koTopbiM B 2015-2017 rr. 66110
pekomeHaoBaHo npumeHeHne KK (rpynna 1, 262 naumeHTta), 6bina conoctasneHa ¢ rpynnomu
HOPMOKCEMUYHBbIX 6onbHbIX XOBJT (rpynna 2, 137 naumeHToB). B nccnegoBaHne BkNoYanucb NnauueHThbl
c llI-1IV cnupomeTpunyeckon ctagmen 3abonesanna no knaccudpumkaumm GOLD, oTHocuBLUMECS K rpynne
pucka D. XapakTepuCTuku rpynn npy BKIIKOYEHMM B UCCreaoBaHNe ykasaHbl B Tabn. 7.5.

Tabavua 7.5. Xapaktepuctmkm o6cneaoBaHHbIX 6OMbHBIX XPOHUYECKOW O6CTPYKTUBHON BONE3HbIO NErkmx

lMokasatens lpynna 1 lpynna 2
CpenHuii Bo3pact, roji 69+3 67+6
IIpo10IKUTETLHOCTD 3200JIEBaHHS OT MOMEHTA IMOATBEPXKICHUS JUAarHo3a, rojl 10 (8;10) 9 (7;10)
Crak KypeHusl, Hauka/JaeT 42 (36; 48) 40 (40; 50)
Oppika 1o mkaae mMRC, 6amr 4 (4; 4)* 3(2;3)
p.O2, MM pPT.CT. 52 (52; 58)* 78 (72; 86)
Sa0,, % 87 (86; 89)* 93 (92; 94)
DIXKEJI, % oT JOIDKHOTO 54,9+4,5 58,3+5,7
O®dB,, % 0T TOIDKHOTO 33,144,8 36,8+6,1
O®B,/DXKEJ, % 49,4465 52,1442
KonnuectBo Tspkensix oboctpennii XOBJI 3a roj 10 Havasia HaOJIrOIeHUS 333;4)* 2(2;3)
KonnuectBo Tspkensix oboctpennit XOBJI uepes ron nposeaenus JKT 24,2+ 2(1;2
MpumeyaHue.

* Pasnuuunsa mexay rpynnamu goctoBepHsbl, p <0,001.
#* Paanuuusa B rpynne 1 Ha dpoHe npoBeneHus OKT aoctoeepHsbl, p <0,001.

®XKEJ1, dpopcrpoBaHHas XM3HEHHaAs EMKOCTb Nnerknx. bonbHble U3 rpynnbl 1 N0 cpaBHEHUIO C rpynnoun 2
oXungaemMo oTnmyanucb onee HU3KNMMKU 3HaveHnammn p.0O. n Sa0., B TO BpeMsi Kak BbIpaXEeHHOCTb
OAbILKM Npu oueHke B 6annax no wkane mMRC 6bina 3aMmeTHO Bbilwe. CnpomMeTpuieckme nokasatenm
Mexay rpyrnnamu CyLecTBEHHO He OTINYanuchb.

HasHauyeHune KT 6onbHbIM rpynnbl 1 accoumMmpoBanochb C 3aMeTHbIM CHUKEHUEM YMCna TAXKenbIX
obocTtpennn XOBJ1. 3a rog, npeawecTteoBaBLuni Havany KT, aToT nokasaTtenb y nauneHToB 13 rpynmbl
1 oueHuBancs Ha ypoBHe 3 (3;4), YTO CyLLECTBEHHO MPEBbLILLAN0 COOTBETCTBYHOLLUIA NOKa3aTenb B rpynne
2, koTopbIn cocTtaenan 2 (2;3), p <0,001. Yepes rog npumeHeHns KK uncno tsxensix 060CTpeHun B
rpynne 1 cHmsmnock 8o 2 (1;2), p <0,001, n He oTnMyanochb OT nokasaTtens rpynnbl 2, COXpaHMBLLErOCH
Ha npeablgyuiem yposHe 2 (1; 2).

[o Havyana nposeneHusa OKT 6onbHbiM XOBJT npu noctynneHumn B ctaumoHap B CBA3WN ¢ 060CTpeHnem
3aboneBaHna B 73% cnyyaeB TpeboBanock nevyeHve B OTAENEHUN peaHMMauumn U UIHTEHCUBHOM
Tepanuu, B ToM uncrne B 59% cnyyaes Ha nepuoa ot 6 agHen n 6onee, B 14% cny4yaes - MeHee 6 OHEN.
Yepes rog npumeHeHns OKT Heob6xoaMMOCTb NOMELLEHNS NaLMeHTOB B OTAENEeHNe peaHuMmaunm u
WHTEHCUBHOM Tepanuu ymeHbLumnacb o 48% cny4vaes, n Tonbko B 29% criyvyaeB NpOLOIMKUTENbHOCTb
3TOro aTana gocturana 6 gHen n bonee.

MonoxuTenbHas AMHamuKa Yncna u Tsbkect oboctpeHuin XOBJT y 6onbHbIX 13 rpynnbl 1 nMena BaxHoe
3Ha4YeHUe He TONbKO C KIMHUYECKOM TOYKM 3peHnsi. CymMapHble 3aTpaTbl Ha neyeHme obocTpernst XOBJT
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pe3Ko YBENUUMBAKOTCS B Criyvyae HeobxoaMMocTu HabnogeHnsa naymeHTa B OTA4ENEHUN peaHMaunm n
NMHTeHcmBHOM Tepanuu [19-21]. CToumocTb rocnuTanuaaumm no nosoay oboctpenuns XOBJ1 B 2018 . B
COOTBETCTBMM C MEONKO-IKOHOMMYECKNM CTaHOAPTOM cocTaBnsna ans 6iomgketa CaHkT-lNetepbypra 25
710 py6. HeobxogumocTb npebbiBaHNA B OTAENEHUN peaHMaunm N MHTEHCUBHOW Tepanuu MeHee 6
AHen gobaengana k aton cymme 32 800 py6., oT 6 gHen n 6onee - yxe 80 700 py6. B pesynbTtate
cpeaHsasa Benu4ymMHa 3atpart Ha cTauMoHapHoe neveHme 60nbHOro na rpynnel 1 gocturana 264 912+31
277 py6. B rog. Ha cooHe KT oHa ymeHbLuMnach noytn Basoe, Ao 134 826+21 277 py6. B roa, p <0,001
(puc. 7.6). HecmoTpst Ha 3HauuTenbHoe hmHaHCcupoBaHue, Heobxoanmoe ansa nposeaeHus OKT
(ctoumocTb ogHoro KK B ueHax 2018 r. coctaensana 62 204 py6., 3aTpathl Ha ero obcnyxmneaHue B
TeyeHue roga 3aknagpiBanuck B pasmepe 20% ctommocTu), obuime 3atpaThbl Ha BegeHue 60MbHbIX C
XI'AH npu ycnosun npumeHeHust AKT ymeHbLIanmcb, MOCKOMNbKY CHMXXANOCh YNCHO TSXXenNbiX 000CTPEeHUN
XOBJ1, conpoBoXaarLWmMXcsa rocnutann3aunsamMm n anuTenbHbiM npedbiBaHMEM B OTAENEHUN
peaHnMaLnm 1 UHTEHCUBHOW Tepanuu.

Pyé6.
300 000

250 000

200 000

150 000

100 000

134 826

50 000 -

1
[o Havana nposegexus OKT Yepes rog oT Ha4ana
nposefeHus OKT

Puc. 7.6. lnHamuka cpegHen BeNNUYMHbI 3aTpaTt Ha cTauuoHapHoe nevyeHne 060CTPEHNN XPOHUYECKON
06CTpyKTUBHOM BonesHu nerknx y 60onbHbIX Ha hoHe NpoBeaeHns ONUTENbHOW KUCNopoaoTepanun Ha
aomy, py6. B rog

Takum obpaszom, onbIT ML, nokasan, yto HasHauyeHne OKT 6onbHbiM XOBJ1 ¢ XIFAH no3sonseT He
TOMbKO YNy4YLNTb NPOrHo3 3aboneBaHns, HO N 3aMETHO COKPaTUTb (PUHAHCOBO-3KOHOMUYECKNE 3aTpaTbl
Ha KOMMJIEKCHOE MeMKO-CoLManbHoe CONpPoBOXAEHMNE ATON KaTeropmm naumeHToB. AHanus
peatenbHocTu [TIL, CMN6IMBY3 «BBeaeHckasn knuHUYeckas 6onbHuLa» noaTeepxaaeT
LenecoobpasHoCTb CO34aHUSA peddepeHTHbIX pecnnMpaTopHbIX LLEHTPOB B ApYrnx pernoHax Poccumnckom
degepauynn B COOTBETCTBMM C HEOBXOANMOM pac4eTHOM NOTPEBHOCTLIO.
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PE3YJIbTATbl HAYYHbIX CC/TEAOBAHUIN N X 3HAYEHWUE ANA KNTMHUYECKOW MPAKTUKMA

Hetannsaums nokaszaHun Kk HasHadeHuto KT TecHo cBA3aHa C BbiiBNEHWEM MPEeaMKTOPOB
HeobxoOMMOCTM Takoro nevyeHus Ans naumeHta B 0603pMmom Gyayuiem 1 BbKMBAEMOCTU BOMbHbIX, yXe
Haxo4sLWMXCS Ha KucnopogHon nogaepxke. NpegnpMHMMmanmcb NOBTOPHbIE NOMbITKM BbIACHUTb
NPOrHOCTMYECKOE 3HAYEHNEe HapyLeHU nokasatenen QYHKUMN BHELLHEro AblXaHUs, 0COOEHHO Takom
CKPVMHMHIOBOW BENWYMHbI, Kak 06beM hopcMpoBaHHOIO Bbigoxa 3a nepByto cekyHay (OPB.). XoTa y
nogaenstowero 6onbnHcTBa 60nbHBIX XOBJ1 ¢ XIIOH HabntogatoTca Hu3kme yposHn OPB:, camo no
cebe ero nageHve He 0b6a3aTenbHO COMETAETCH CO 3HAYUTENBHOM MMNOKCEMUEN, a TOMNBbKO AenaeT ee
noaTBepxaeHue bornee BeposTHbIM [1, 2]. BnusaHne cteneHn oTKNOHEHUN OYHKLUN BHELIHEro AblXaHUs
Ha BbhknBaemocTb naumeHToB Ha KT ogHu uccneposartenu nogreepxaatot [3], apyrue - HeT [4]. Puck
netanbHOro ncxona y 60mbHbIX, NONyYaoLLMX KUCNOPOAHOE fNeYeHne, onpeaensieTcsi BbIpaXXeHHOCTbIO
TMNOKCEMUN U TUNepKanHumn, aHemun (0CO6eHHO B CpaBHEHUU C NONMLMTEMMEN), BO3PACTOM, NOSIOM
nauueHTa, NPoA4OIMKEHNEM KYPEHNS, MPUCYTCTBUEM COMYTCTBYHOLLMX 3aboneBaHun [5-8]. bonbLuoe
3Ha4eHMe 4N BbPKMBaAHMSA TakMx 60NbHbIX MMEKOT Takke MHOEKC MacChl Tena u ConyTCTByHOLLNE
3abonesaHus [9].

Ewe ogHMM dakTopom, KOTOPbIA BNUSET Ha NneTanbHOCTb cpean 6onbHbix XOBJ1, aenseTtcs
AnadparmansHas aucdyHkums [10]. MNMoaBmkHOCTL AnadparMbl CKasblBaeTCs Ha BENUYMHAX OObILLIKK,
NepeHoOCMMOCTIN (PU3NYECKUX HArPy30K, COCTOAHUM nokasaTenen yHKUUN BHELLHero AbixaHus [11-13].
OncdyHkumna anadparmel y 60nbHbIX XOBJ1 06bacHAeTCs psagomM npuydnH [14], KoTopble MOXHO
pasgennTb Ha pecnupaTopHble K cucteMHble. K nepBbiM OTHOCUTCSA XpOHUYecKasi rmnepuHpnaums,
NpVBOAALLAA K YNMOLWEHNIO N yXYALWEHUIO KOHTPaKTUNbHOM CNOCOBHOCTY AnadparmMel, a Takke
NOCTOsIHHas HeO6X0AUMOCTb CMPaBNATLCS C NPEO0NIEHNEM NOBbILLEHHOIO CONPOTUBMAEHMS
AbixaTernbHbIX nyTen. CUCTEMHBIMU haKTopaMU SABIISKOTCA CUCTEMHOE BOCNaneHme N oKCuaaTuBHbIN
CTpecc, HapyLLIeHMs ra3oBOro CocTaBa KpOBU, MOXUITOM BO3PacCT U CONYTCTBYOLWMe 3aboneBaHus,
xapaktepHble ana 6onbHbix XOBJ1, aedmunTt aHabonuyecknx cTepomaoB, HeAOCTaToK odLLen
PU3NYECKON aKTUBHOCTU, PSL NEKapCTB, MPUMEHSIEMbIX OS5 eYeHUs Takux NaumeHToB, B NepByto
oyepenb - CUCTEMHbIE MMIOKOKOPTUKOCTepouabl. Passutne ancyHKUMmn gnadgparMmbl CONpoBOXaaeTCs
peaykunen Mmounbpunn ns-3a CHMXXEHHON Npoaykumnmn 6enka, a Takke anonTo30M MbILLEYHbIX KNETOK.

Cotpygnukm ML n3yvanu snuaHue OKT Ha dyHKUMOHaNbHOE coCTosiHUe anadgparmel y 605nbHbIx XOBJ1
¢ W-I'V cnupomeTtpuyeckumm ctagmusimmn 3abonesaHuns no knaccudukauum GOLD, oTHOCUBLUMXCS K
rpynne pucka D. C aToi uenbto Obinin conoctaBneHbl NaumMeHTbl U3 AByX rpynmn no 45 4yernosex - ¢
pasBuMBLLENCS runokcemuen (rpynna 1) u ¢ Hopmokcemuen (rpynna 2) (tabn. 7.6). Nocne obcneposaHus
naumeHtam u3 rpynnsl 1 HazHadanu OKT ¢ nomowbio KK. Yepes 12 mec 6onbHbIX 06crnegosanu
nosTopHoO [15].

Tabavua 7.6. XapakTepucTukm o6cneaoBaHHbIX NaLMEHTOB

MNokasatenb Mpynna 1 Mpynna 2
Bospacr, roa 67+6 65+6
[Tpo1oIKUTENBEHOCTD 3a00JICBaHUS, TOJ 9 (6; 10) 8 (6; 10)
Crax KypeH#us, 1ayka/ier 40 (35; 47) 40 (40; 50)
P.Oz, MM pT.CT. 59 (54; 60)** 80 (72; 89)
Sa0,, % 88 (87; 90)** 93 (92; 94)
mMRC, 6amn 4 (4, H)** 2(2;3)
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XKEJI, % oT momKHOrO 47,5497 51,5+10,6

O®B,, % 0T J0JHKHOTO 31,5+7.8 33,48+7,9

DIKEJI, % OT TOJKHOTO 48,7+7,5* 62,5+5,6

ODB,/®XEIJL, % 51,8+10,3 49,6+7,7
MpumeuaHue.

* [locTtoBepHbl Mexay rpynnamm 1 n 2, p=0,008. ** p <0,001.

UTo kacaeTcsa CnMpoOMETPUYECKNX XapPaKTEPUCTUK PYHKLMM BHELLHENO AblXaHWs, y4UTbIBanmCh
Xun3HeHHasa emkocTb nerkmux (XKEJ), ®XKEJ1, OPB., oTHoweHne OPB./PXKEJI. CtaTtuctudeckas
obpaboTka npoBogmMnachk C UCNOSIb30BAHNEM CTAHAAPTHOMO NakeTa NpPUKNagHoro CTaTMCTUYECKOro
aHanmusa Statistica for Windows 6,0.

Mpn nccnegoBaHun yHKUMOHANbHbLIX NoKkasatenen guadparmel (Tabn. 7.7) 6b1n0 BbIABAEHO, YTO MO
CPaBHEHMIO C HOPMOKCEMUYHLIMM NauneHTammn 60MbHbIE C TMNOKCEMUEN EMOHCTPMPOBaN JOCTOBEPHO
Bonee HU3KMe BenuYMHbI CKOPOCTU paccrnabneHnsi MbilleYHON YacTu anadparmMbl NPy COKONHOM
abixaHuu: 1,45+0,09 n 2,13+0,16 cm/c, p=0,014 cOOTBETCTBEHHO.

Tabavua 7.7. XapakTepuCTUKM PyHKLIMOHANbHOIO COCTOSIHUS anadparMbl y 06creqoBaHHbIX NaLUMEeHTOB

lMokasatens Mpynna 1 lpynna 2
CKOpOCTh COKpAIEHUsI MBIIICYHOH YacTH TuadparMbl MPU CHOKOWHOM JIBIXaHUH, CM/C 1,95+0,11 2,14+0,09
CKOpOCTh COKpaLIEHUs MBIIIEYHOW YacTu JuadparMel mpu GOpCUPOBaHHOM AbIXaHUH, CM/C 4,21+0,39 4,02+0,35
CKOpOCTh pacciabyicHusI MBIIIICYHOM YaCTH TuadparMbl MPpH CIIOKOWHOM JIBIXaHUHU, CM/C 1,45+0,09* | 2,13+0,16
CkopocTb pacciabieHus MbIIIeYHOH YyacT JuadparMel Ipu (GOPCUPOBAHHOM JIBIXaHHH, CM/C 4,10+0,53 4,02+0,35
@Dpaxuys yToeHs MbIIeYHON YacTH quadparMbl IpH CIIOKOWHOM JIBIXaHHU 0,2240,02 0,27+0,02
@Dpaxuust yToueHus MblIIeYHOH YacTH JuadparMbl Ipu GOPCHUPOBAHHOM JIBIXaHUH 0,17+0,01 0,20+0,06
MpumeuaHue.

* Paanuuna goctoBepHbl Mexay rpynnamu 1 1 2, p=0,014.

lMoBTOpHOE 0BCreaoBaHMe C Y4ETOM KpUTEPUEB UCKIKOYEHNSA NpoLwnn 32 605bHbIX M3 rpynnbl 1 1 38
©onbHbIX 13 rpynnbl 2. Tpoe 60MbHbIX U3 rPynMbl 1 CKoHYanuch (B 0GHOM criydae npuyYnHoOn Obino npo-
rpeccupoBaHne XI[H, B AByx - cepaeyHo-cocyamcTble cobbiTus). Mpu npoBegeHM NOBTOPHOIO
obcnenoBaHus y 60nbHbIX B rpynne 1 6binia oTMedYeHa guHaMmnka CKOpoCcTu paccrnabneHns MbieyHom
YacTun guadparmbl NPU CNOKOMHOM AbIXaHWUU: MO CPABHEHMUIO C UCXOAHbIM 3HaveHneM (1,45+0,09 cm/c) Ha
doHe KT Habnioganocb NoBbileHME AaHHOro nokasartens Ao 2,25+0,20 cv/c, p=0,016. [JocToBEPHbIX
pasnuuun mexay rpynnamum 1 1 2 kak no 3Tomy nokasaTesnto, Tak U No ApyruM napameTpam,
XapaKTepu3syrLwmM pyHKUMOHaNbHOE COCTOsIHUE auadparmbl, Npy NOBTOPHOM UCCIe40BaHUM BbISIBIEHO
He 6bi1o (Tabn. 7.8).

Tabanua 7.8. XapakTepucTukmn yHKLMOHANBHOIO COCTOSAHNS Avadparmbl y o6cneaoBaHHbIX NaLMeHToB
C XpOHMYeECKON OBCTPYKTUBHOWN BONE3HbIO Nerknx ¢ runokcemuen (rpynna 1) 4o n Ha ooHe NpoBeaeHns
ANUTENBHOM KMUCropogoTepanum Ha oMy

MokazaTenb [o Havana AKT | Ha doHe AKT
CKOpPOCTh COKpAIIEHUs MBIIICYHOW YaCcTH TuadparMel pH CHOKOHHOM JIBIXaHHH, CM/C 1,95+0,11 2,02+0,08
CKOpOCTh COKpalleH!sI MBIIIEYHON YacTu adparMel Ipu GopcHpOBaHHOM JIBIXaHUH, CM/C 4,21+0,39 4,35+0,34
CKOpOCTh pacciia0ieHus] MBIIICYHOW YaCTH TUa(parMel PH CIIOKOWHOM JIBIXaHHH, CM/C 1,45+0,09* 2,25+0,20
CkopocTb pacciialbiaeHus MbIIIEYHOH yacT auadparMel Ipu GopcupoBaHHOM JibIxanuu, cM/c | 4,10+0,33 4,88+0,35
Dpaxuust yToueHs MbIILIEYHOH YacTH uadparMbl IpH CIIOKOWHOM JIBIXaHHH 0,22+0,02 0,24+0,04
@Dpaxuust yToeHus MbIIeYHOH YacTH JuadparMel Ipu GOPCHUPOBAHHOM JIBIXaHUH 0,17+0,01 0,19+0,03
MNpumeuaHue.

* Pasnuuna mexay atanammn obcnegoBaHusa gocrosepHbl, p=0,016.

HasHauyeHue OKT 60nbHbIM rpynnbl 1 accoumMmpoBanoch C 3aMEeTHbLIM CHUXXEHMEM KONMYecTBa
oboctpennn XOBJ1. 3a roa, npegwecteoBaBLumi Havany KT, konmyecTBo o6ocTpeHuii B roa B rpynne 1
oueHnBanoch kak 3 (3;4), 4To CyLecTBEHHO npeBbilwano nokasatens rpynnel 2, 2 (2;3), p <0,001. 3a rog
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npumeHeHuns KK konmyectso obocTtpennin B rpynne 1 cHmamnock 0o 2 (1;2) (p <0,001,) n He oTnn4anocb
OT nokasaTtens rpynnsl 2, coctaensasLiero 2 (1;2). Takum obpasom, 6bino ycTaHOBMNEHO, YTO 6ONbHbIE
XOBJ1 ¢ XI'OH oTnnyaoTcs 0T HOPMOKCEMUYHBLIX NALMEHTOB HE TONbKO 6onee BblpaXeHHbIMU
HapyLLUeHMaAMM nokasaTtenen yHKLUN BHELLHErO AblXaHUsl, ra30BOro COCTaBa KpOBW, TONIEPAHTHOCTU K
dun3nYeckMmM Harpyskam, HO U XxapakTepucTMkamMmm YHKLMOHANbHOro COCTOSHUA anadparvbi.

CnegyeT npegnonoxunTb, YTo Yy Hanbonee Tskenbix 6onbHbIX XOBJT dhopmmnpyeTtca cBoeobpasHbIn
MOPOYHBIV KPYr: NPOrpeccupoBaHme 06-CTPYKTUBHOIO CMHAPOMAa COMPOBOXAAETCSA UCTOLLEHNEM
KOMMEHCATOPHbIX BO3MOXHOCTEN N NPOrpeCcCcUpyomnm yToMneHnem guadgparmol, rinaBHON ObiXxaTeNbHON
MbILLLIbI, @ 3TO, B CBOKO 0Yepeab, yCyrybnaet runepnHdnsaumio 1 NpuBOANT K HAapaCcTaHMIO HapyLLEHWI
ra3oBoro cocraea kpoBu. HasHaueHune B Takon cutyaumm OKT cnocobcTByeT BOCCTAHOBNEHUIO
PYHKLMOHAmNbHbIX BO3MOXHOCTEN AnadparMmbl 1 ABASETCA OOHUM U3 HanpaBreHnin peanusaumm
NOSIOXUTENBHOIO BANAHNUS AAHHOIO MeToAa nedeHnsa Ha vmncrno oboctpeHun XOBJ1.

Hapsigy ¢ nccnegoBaHnemM (oyHKLUMOHANbHOMO COCTOAHNA anadparmel, y o6crnegoBaHHbIX NauMeHToB
n3y4anocb MopOodyHKLMNOHANbHOE COCTOsIHME 3pUTpoLMTOB (Tabn. 7.9).

Tabanua 7.9. NokasaTtenu MopdpodyHKLMOHANBHOIO COCTOSIHUS SPUTPOLIMTOB Y 06CNefOBaHHbIX
nauneHToB

lMokasatens lpynna 1 lpynna 2

Opurporwtsl, 102/1 5,13+0,32 4,95+0,43

I'emorno6uH, /1 150,41+12,1 144,07+14,5

Cpennuit 00beM sputpounta, ¢ 86,97+2.45 85,57+£3,45

CpenHsisi KOHIICHTpAIIMS TeMOTJIO0MHA B SPUTPOIIUTAX, T/J1 335+4,56 365,9+£6,75

RDW, ¢ 56,44*+3,6 44,5842 .34
[MpumeyaHue.

* [locToBepHbI pasnuuna mexay rpynnamm 1 un 2 (p <0,05).

KonnyectBo apuTpoumToB, YPOBEHb reMornobuHa, cpeaHun obbem apuTpoumTa, CpeaHss KOHUeHTpaums
remornobuHa B apuTpoumTax y 60nbHbIX M3 06eunx rpynn octaBanucb B npegenax HopmanbHbIX
3HayeHun. B TO e Bpemsi, y NauMeEHTOB C rMnokceMmen Habnogancs aHm3ounTos (yBenndeHme
CTaHOAPTHOrO OTKNOHEHUS LUMPUHBI pacnpeneneHnsa aputpoumntoB no obvemy, red cells distribution width
- standard deviation, RDW-SD), Torga kak y naumMeHToB C HOPMOKCEMMUEN 3TOT NOKa3aTeNb HE U3MEHSNCS
[16].

Heckonbko aBTopoB oTMeYanu nosbiweHne BennyinHbl RDW y 6onbHbix XOBJT 1 cBsA3biBanu ux ¢
nocneacTBUAMU MTMNOKCEMUU, BITUSIOLLEN HA CUHTE3 SPUTPONO3TUHA, AMACTONIMYECKON ANCHYHKLMEN
NpaBoro Xenygo4vka cepgua v nerodHom rmnepTeH3nn, okCnaa-TMBHbIM CTPECCOM U CUCTEMHBLIM
BOCNnareHveMm, HapyLleHneM ctaTtyca nutanusa [17]. Beicokmn yposeHb RDW paccmatpuBaeTcsa kak
HeraTUMBHbIV NPOrHOCTUYECKUI NPU3HaK, accoumnmnpytomincs ¢ Tskenosim TedeHnem XOBJ, puckom
MOBTOPHbIX rocnMTanM3aumm B cBA3n ¢ obocTpeHnsMn 3abonesaHns 1 netanbHoro ncxoga [17, 18].
OTtmevanack nonoxmntensHasa koppensauns RDW c yposHem C-peaktmsHoro 6enka (CPB),
XapaKTepucTuKkamMmm NpaBoXenyao4ykon AMacTonmMyeckon ANCYHKUMN, CUCTONMYECKUM AaBNEHNEM B
neroyHoun aptepun [19, 20] n oTpuuatenbHas - ¢ ANCTaHUMEN B TECTE C 6-MUHYTHOW Xo0abbon,
nokasatenamu npoxoauMoCTu AblxaTenbHbIX NyTen 1 caTtypaumen kucrnoponom [17]. BelpaxxeHHasi CBS3b
mexgy RDW v p.O- (r=-0,8; p <0,05) Habntoganack 1 y o6cnegoBaHHbIX NaunMeHToB U3 rpynnbl 1, 4To,
cyasi No BceMy, ObIfo OTpaXXeHNEM TSHKENOW rMNoKCeEMUN.

Cneaytowmum HanpaeneHnem HayvHon geatenbHocTtu [Tl ctano nayyenune snvsHua OKT Ha akTMBHOCTb
CUCTEMHOr0 BOCManeHns n COCTosIHNE neroyHon remoanHamuky y 6onsHbix XOBJ1. Beinv o6cnegosaHbl
60 6onbHbIX XOBJ1 B cTabunbHOM COCTOSIHMM, CPeaHUIA BO3PaCT KOTOPLIX cocTaBun 66,2+5,7 roga. B
nccnegoBaHne BKYANMCh NauneHTbl CO CMELLAaHHbIM (3MPU3EeMaTO3HO-OPOHXUTUYECKMM) (DEHOTUMOM
3abonesaHus, -1V cnupomeTprnyeckumm ctagmnsamm no knaccudpmkauum GOLD, oTHocHBLUMECS K rpynne
pucka D [21].

MaumeHTbl 6biny pasgeneHsl Ha Tpuy rpynnbl o 20 Yenosek: rpynna 1 - 6onbHble XOBJ1 ¢ runokcemumen,
nonyyvatowme KT, rpynna 2 - 6onbHble XOBJT ¢ runokcemuen, He nony4vaswume OKT, rpynna 3 - 60nbHble
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XOBJ1 ¢ Hopmokcemuen (tabn. 7.10). Nocne nepeBuyHoro ob6cnegoBannsa nauneHTam ns 1-im rpynnoi
HasHavyanu OKT npogomkutensHOCcTbio 16 4 B cyTkn. Yepes 12 mec 6onbHbIx 06cnegosany NOBTOPHO.

Tabanua 7.10. XapaktepucTnkmn obcnegoBaHHbIX NaLMeHTOB

MNokasatenb Mpynna 1 lpynna 2 lpynna 3
Bo3spacr, rox 65,6+6,0 67,8+6,5 64,8+7,5
TTpoI0DKUTENILHOCTD 3200JICBaHMSI, TOJT 40,5+10,4 42 .85+9,5 7,6£3,5
Crax KypeH#s, IauKa/Jaer 8,8+1.,4* 9,842,1 43 (33; 45)
p.0;, MM PT.CT. 55,34+6,2* 56,0+6,7 77,9+5,8
Sa0,, % 86,843,1* 87,3+3,2 93,8+1,1
mMRC, 6amn 3,3+0,4* 3,1£0,5 2,1£0,6
CAT, 6amn 32,3+£2.0* 33,6+2.0 26,0+£3.4
6-MHUHYTHBIH IIArOBBIN TECT, M 196,5+23,6* 200,5+34,1 318,7+26,1
XKEJI, % oT momKHOro 44,3+10,0 46,7+8,6 52,549,7
DXKEJI, % oT 1oImKHOTO 45,7+12,6* 48,0+11,6 63,8+13,7
O®DB,, % 0T TOILKHOTO 28,2+5,6 29,2+5,5 30,8+4,6
ODB./PXKEJL, % 53,8+13,0 51,1£10,3 45,5+£7,67

[MpumeyaHue.
* [locToBepHbI pasnuuna mexay rpynnammn 1, 2 n 3 (p <0,05).

AKTMBHOCTb CUCTEMHOrO BOCManeHusl oLueHrBanachb nyteM namepenns cogepxxavus CPB, gpunbpuHoreHa,
CbIBOPOTOYHOro N-KOHLEBOro npoHaTpuitypeTnyeckoro nentuaa B-tuna (Nt-pro-BNP).

CuctemHoe BocnaneHue nrpaet BaxHyto ponb B natoreHede XOBJ1, cnocobcTBys pas3suTuio psaa
BHENEroYHbIX OCMNOXHEHUN [22], B TOM Yncne cepae4yHo-CoOCyanCTbIX 3aboneBaHnin, 0COOEHHO
nwemmnyeckon 6onesHn cepaua, u paka nerkux. Kak 6u110 nokasaHo, KOHLEHTpaums psaga MapkepoB
CUCTEMHOro BocnaneHus (konnyectso nenkoumto, CPB, nHtepnenkuHbl 6, 8, daktop HEKpO3a onyxonemn
0) MOXeT BbITb noBblweHa y 6onbHbIX XOBJT aaxke BHe 060CTPEHUS, YTO COMPSKEHO AN Taknx
NMauMeHTOB C KpaTHbIM YBEINTMYEHNEM NETANbHOCTM U YaCTOTbl €XXEerogHbIX 060CTPEHNN pecnnpaTopHOro
3aboneBaHus [23, 24].

Y naumeHToB, UMEKLLNX HapYLLUEHUs ra30BOro cocTtasa Kposu (rpynnbl 1 1 2), oTmedanuck 6onee
BblpaXXeHHbIEe MPU3HaKM CUCTEMHOro BocnasneHus. B yactHocTu, yposeHb CPB y Hux gocturan 9,9+2,69
mr/n (rpynna 1) n 10,11+£3,14 (rpynna 2), npeBbillas B 2 pa3a 3Ha4YeHns nokasatens y 60mbHbIX C
HopMmokcemuen (Tabn. 7.11). N3BecTHo, 4To coaepxanne CPB Bbiwe 3 mr/n y 6onbHbIX XOBJ1 siBnsieTcs
HebnaronpuaATHbIM NPOrHOCTUYECKUM MPU3HAKOM, YKa3bIBalOLLMM Ha MOBbILIEHHbIV PUCK NEeTanbHOro
ncxopa [25]. B cootBeTCTBUM C NUTepaTypHbIMKU JaHHbIMK ypoBeHb CPB koppenupyeT ¢ nokasatensamu
YHKLMN BHELUHErO AblXaHWUS, BbIPaXXEHHOCTbIO OAbILLIKW, COAepXXaHUeM remMornobuHa u, 4To
npymMmevaTernbHo, BenmyunHon SpO: [26].

Mpn o6cnenoBaHnn B aguHamuke y 6onbHbIX XOBJ1 € runokcemuen Habnoganacb TeHOEeHUMS K
CHWXEHMIO aKTUBHOCTM CUCTEMHOro BocnaneHusa Ha ooHe KT, B TO Bpems Kak y nauneHToB, He
nonyyaswmnx KT, koHueHTpauna CPB 4yepes rog nosbicunacse.

CunTtaeTcs, YTO BbICOKME KOHLIEHTPaALMN (hMBpMHOreHa coveTaroTCs C yBenuyYeHnem pmcka oboctpeHumm
XOBJ1[27]. Y obcnepoBaHHbIX NAaUMEHTOB, OOQHAKO, coaepXaHue ubpuHoreHa BbIrnsgeno
COMOCTaBUMbIM, YTO CKOpee COOTBETCTBYET MHEHMWIO O HEM Kak O Hamboree cTabunbHOM
BocnanutensHom 6uomapkepe XOBJ1 [28].

C vactbimu o6ocTtpeHuamm XOBJ1, a Takke ¢ bonee BbICOKOM NeTanibHOCTLIO B LENIOM, HE3aBUCMMO OT
konunyectsa obocTpeHuin, accouumnpyetcsa u yposeHb Nt-pro-BNP [29]. Y 6onbHbix XOBJ1 BbicOKMe
3Ha4eHusa Nt-pro-BNP conpsixeHbl ¢ pasButnem neBoxenygoykoBon HE4OCTAaTOMHOCTM Npu 0b6oCTpeHnn
pecnupatopHon natonoruu [30]. BmecTe ¢ Tem cBS3b Mexay koHUeHTpaunen Nt-pro-BNP n yactoton
obocTpeHun Nnpocnexusanacs 1y nauMeHToB 6e3 NnoaTBepXKAeHHbIX cepaeyYHO-COCYaNUCTbIX
3abonesaHnin [31]. BennumHa Nt-pro-BNP koppenupoBana co 3Ha4eHMsiIM1 ra3oBOro coctaBa KpoBU U
CTENEHbLI0 NEro4HON rnepTeH3nm gaxe y Tex 6onbHbix XOBJ1, y KOTOpbIX HE BbINI0 3aCTONHON
cepAaeyvHon HeQOCTaTOMHOCTU M 3NM3040B TPOMBOSMOONMKN Nero4Hon apTepumn B aHamHese [32].
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Tabanua 7.11. NokasaTeny CUCTEMHOrO BocnaneHus y 60MnbHbIX XPOHNYECKON OBCTPYKTUBHOWM 6ONE3HbI0
NErknx c ruro- 1 HopMoKcemmen

Moka3atenb Mpynna 1 lpynna 2 lpynna 3
NcxoaHo Yepes rog NcxoaHo Yepes rog McxoaHo Yepes rog
CPB, mr/n 9,97+2,69* 7,68+2,0* 10,11+3,14* 12,56+7,46 4,19+3,04 6,78+2,57
NT-proBNP, 280,67+ 179,23+ 273,45+ 289,51+88,52 | 109,08+ 127,65+
I/ MJT 152,54*4 120,49+ 115,44* 52,424 43,51
Oubpunoren, r/n | 5,11+0,96* 4,94+0,74 4,76+1,03 4,73+0,85 4,75+1,28 4,82+0,52
MpumeuaHue.

* [locToBepHbI pasnuuua mexay rpynnamm 1,2 n 3 (p <0,05).

A ,D,OCTOBeprI pasnnyna mexay MCXoOHbIMU NnokKa3aTesidMn 1 nokasartendmMmn 4epes rog B rpynnax 1, 2u
3 (p <0,05).

+ [locToBEPHbI pa3nuunsa Mexay nokasatensmu Yyepes rog B rpynnax 1 n 2 (p <0,05).

Y HabnogaBwmxcs B ML 6onbHbIX € runokcemmen koHueHTpaumsa Nt-pro-BNP Gbina noBbiweHa u
AOCTOBEPHO OTNMYyanachb OT NokasaTtens y naunMeHToB C HOPMOKCEMUEN, ¥ KOTOPbIX 3TOT NoKasaTenb
HaxoQuIics Ha BEPXHeW rpaHuLe Hopmbl (CM. Tabn. 7.11).

Uepes roag nposeaerunsa KT (rpynna 1) 3HayeHne Nt-pro-BNP gemMoHCTpupoBano TeHAEHUMIO K
CHWXeHu. HanpoTue, y naumeHToB 13 rpynn 1 1 2 6bino o6HapyXeHo noBbileHne cogepkaHus Nt-pro-
BNP. lNony4yeHHble pe3ynbTatbl MOryT ObiTb 06bACHEHLI BriusiHueM KT Ha CHUXeHne Nero4yHomn
rMMNEePUHGNALMM N YMEHbLUEHNEM CUCTONMYECKOrO AaBNEeHUs B JIErOYHOW apTepun.

B psge nccnepoBaHun 66110 NPOAEMOHCTPUPOBAHO, YTO Y 6onbHbIX XOBJ1 pa3smBatoTcs
YHKUMOHamNbHbIE HapYLLIEHUS NpaBbIX U NieBbIX OTAENOB cepAua, NpeAcTaBreHHble Yalle BCero
anactonuyeckon aucyHkumen [33, 34]. CybknnHmnyeckaa ANCAHYHKLNSA NPaBOro Xenyaovka MoXeT
HabnogaTbca yxxe Ha paHHux ctagnax XOBJ1. BeigBrneHa B3anMOCBA3b MEXAY CTEMNEHbIO
Anactonu4eckon QUCyHKLUN U napumanbHbIM AaBNeHneM KMCnopoaa B apTepuansHon Kposu [35].
"'vinokcus y 6onbHbIX XOBJ1 urpaeTt BaxkHyto porib B pa3BUTUM NErOMHON rmMnepTeH3nn, NpoBoLmnpys
SIBIIEHUS1 Ba30KOHCTpUKLMU. Kpome Toro, hopmupyromecs amgpunsemMaTosHble U3MEHEHNS NTIEroOYHON
TKaHW BbI3bIBAOT MEXaHUYECKY0 KOMNPECCUIO NIer04HOro COCYANCTOro pycra, cnocobCcTBys ero
CTPYKTYPHbIM U3MEHEHUSM CO BpeMeHeM. B reHe3e nero4yHon runepTeH3nn BaXKHYO porb UrpaeT eLle n
CUCTEMHOE BOCMNarneHue, YTo NoaTBep)KaaeTca Koppenaunen Mexay KOHUEHTpaunamMm BocnanuTerbHbIX
MapkepoB, B ToMm uncne CPB, n 3HayeHnem gasneHns B niero4Hon aptepum [36].

[nsa ytouHeHus BnvsHua OKT Ha ueHTpanbHyto remognHaMmmnky 6onbHbiM XOBJT aBaxabl, NCXOOHO U
Yyepes rog, NPoBoAMNM axokapaunorpaduio B M- 1 B-pexumax. Onpegensinvcb nokasarenu,
XapaktepusyroLme rnobanbHyr CUCTONNYECKYIO OYHKLMIO NEBOrO Xesyaouka: MUHYTHBIN U yOapHbIN
06bEeMbI, KOHEYHBIN AMacTonMyecknin pasmep, dpakums Boibpoca. [1ns BbiiBNEHNA HapyLLeHn
AnacTonuyeckon yHKUNN NEeBOro Xxenyao4vka oueHnBanm CoOCToOAHNe TPaHCMUTParibHOro NOToKa KPoBW.
N3mepsanu ckopocTtun paHHero (E), nosaHero (A) Anactonmyeckoro HanomHEHNS Xenya04KoB U
oTHoweHue E/A. PaccunTbiBany TOMLWUWHY 3aHEN CTEHKU NIEBOrO Xenyaodka B guacrony,
MEXOKENya04KOBOW Neperopoikv, MHAEKC Maccbl MMoKapaa NeBoro xenyaoyka, nepegHe3agHumn pasmep
nesoro npeacepand. OueHka COCTOsIHMA NpaBbiX OTAENOB cepALa NPoBOAMNach NyTeM N3MepPEHUS
MegumanbHo-natepanbHOro paamepa npasoro npeacepaus (M), koHeYHOro AnacTonMyecKkoro pasmepa
NpaBoro Xenyaoyka, TOMLWMHbI ero nepegHen cTeHkn B guactony. OnpegeneHne CUCTONMYECKOro
AaBMeHWs B NErOYHON apTepum NPOBOAWIN C NMOMOLLIbIO HEMPEPbLIBHO-BOIHOBOM Aonnseporpaduu.

Y Bcex ob6cnegoBaHHbIX 6orbHbIX XOBJ1 Habnoganucb HapyLleHWst Nero4Ho-cepaeyHoOn reMmoguHamMmmKu,
KacaroLmeca npexae Bcero npaebix kamep cepaua (tabn. 7.12). YesennyeHve pasmepa npasoro
Xenyaoyka B AMacTony CBUAETENbCTBOBANo o hopmupoBaHumn ero gunatauuun. Y 6onbHbix XOBJ1 ¢
rmnokcemuen (rpynnel 1 1 2) paamep NpaBoro xenygoyka B AnMacTony 4OCTOBEPHO OTAMYancs ot
COOTBETCTBYIOLLIErO NokasaTens y naumMeHToB ¢ Hopmokcemuen (rpynna 3). TonwmHa muokapaa
nepeaHen CTEHKN NPaBoro Xenyaoyka B AMactony y NnauneHToB C rMnokcemMmuen Takke Obina nosbiLeHa,
yKasblBas Ha runepTpoduio MMokapaa npasoro Xenyaoyvka. Hapagy ¢ nepeyncneHHbIMu npusHakamm
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XPOHWYECKOr0 JIErO4HOro cepaLa onpeaensnoch elle 1 noBbILLEeHNE CUCTONMYECKOTO AaBNEHNS B
neroyHon aptepun. CpeaHne 3Ha4YeHUsi CUCTONMYECKOro AABMNEHNS B NIerovYHon apTepumn bbinm

A0CTOBEpPHO Bbiwe y 60mnbHbIX XOBJ1 ¢ runokcemuen.

dpakums BbIGpOCa NEBOro Xenyaoyka He Bbixoguna 3a npeaesbl HOpMbl U HE UMera A0CTOBEPHbIX
OTNMYMI Mexay rpynnamu. Bmecte ¢ TeM TonNwmMHa MMoOKapaa 3agHen CTEHKM NEBOro Xenyaoyka B
anacTtony u pasMmep NeBoro npeacepans 6o 4ocToBepHO Bollwe Yy 605bHbIX XOBJ1 ¢ runokcemuen
(rpynnbl 1 1 2). NokasaTenu, xapakTepmayLme AMacToNMYecKyo PyHKLMIO XXenyao4ykoB, Obinu
CHWXEHbI BO BCex rpynnax, Ho E/A neBoro xenyaoyka 6bina 4OCTOBEPHO HWMXKE Yy MALMEHTOB C

rmnokcemmen. O BbICOKOM YacToTe ANACTONMYECKON ANCHYHKLMN NIEBOrO Xenyao4ka, JOCTUratoLen y

BonbHbIX ¢ Tskenbim TedeHnem XOBJT1 90% cnyyaes, 1 0 koppensaunm ee CTeneHn ¢ ypoBHeM p.O: n
aKTMBHOCTbIO CUCTEMHOrO BOCMnaneHus (B YaCTHOCTU, € KoHueHTpaumen CPB) coobwann n gpyrme

aBTopbl [37, 38].

Tabavua 7.12. NokasaTenun neroyHo-cepaevHor reMoAMHaMMKL Y NaumeHToOB C XPOHNYECKON
OBCTPYKTUBHOM BONE3HbLIO NErKMX C r’MNo- 1 HOPMOKCEMUEN

Mokaszatenb lpynna 1 lpynna 2 lpynna 3

McxogHo Yepes rog | NcxogHo Yepes rog | VicxoaHo Yepes rog
Koneunsrit 4,75+0,65 4,60+0,66 4,43+0,64 4,44+0,66 4,47+0,41 | 4,39+0,39
JIMACTOJIMYECKHI pazmep
JICBOT'O JKEJIYI0YKa, CM
Tomnmuua 3agHeNd CTEHKA 1,05+0,15* 0,99+0,15 1,05+0,16* 1,08+0,18 0,90+0,11 0,93+0,10
JIEBOTO KENTyI04YKa B AUACTONY,
cM
MexoKeny 10UKoBast 1,03+0,17 0,98+0,15 1,07+0,15* 1,06+0,16 0,89+0,12 | 0,91+0,09
MepPeropojika, CM
WHupaekc Macchl MUOKapa 91,3+15,94 95,35+27,36 | 96,+134 112,20+ 87,95+16 90,20+18,71
JICBOT'O JKEJIY/I0UKA, T/M? 35,73
Dpakuus BeIOpoca, % 64,59+4,25 65,35+4,60+ | 64,05+4,78 62,55+4,74 | 65,35+3,24 | 66,88+2,11
Iepennesanuuii pasmep nesoro | 4,13+0,52* 4,12+0,45 4,29+0,31* 4,37+0,39 3,79+0,48 | 3,74+0,42
npecepans, CM
[Moka3aTtenb lpynna 1 lpynna 2 lpynna 3

McxoaHo Yepes rog | icxogHo Yepesrog | McxogHo Yepes rog
KoHeuHbIl [1UacTONIN-YECKUI 3,46+0,25* 3,45+0,29+ 3,56+0,23* 3,63+0,29 3,27+0,31 | 3,31+0,20
pa3Mep MpaBoro KeIYyA0uKa, CM
TonmuHa nepeaHei CTeHKU 0,48+0,05* 0,49+0,05 0,51+0,04* 0,52+0,04 0,46+0,04 | 0,45+0,04
MPABOTO JKENYJ0UKa B
JIMACTOITY, CM
MennanpHO-TaTepambHBIH 4,77+0,44%*4 4,67+0,44 4,95+0,52* 5,16+0,55 4,41+0,51 | 4,56+0,43
pa3Mep mpaBoro mnpeacepus,
cM
CHCTOIHMYECKOE aBJIEHHE B 44,35+7,72*4 | 40,15+6,33+ | 48,04+ 51,35+7,48 | 37,2+6,65 39,02+6,5
JIETOYHOM apTepHH, MM PT.CT. 6,88*4
E/A neBoro enymouka 0,72+0,13*» | 0,80+0,15* 0,67+0,13* 0,67+0,12 0,91+0,18 | 0,85+0,14
E/A mpaBoro xenymgouka 0,55+0,11* 0,59+0,13+ 0,52+0,13* 0,48+0,13 0,67+0,14 0,67+0,11

MpumevaHue.

* [locToBepHbI pasnuyua mexay rpynnamm 1, 2 1 3 (p <0,05).

A ,D,OCTOBeprI pasnnyna mexay NCXogHbIMU nokasaTelidaMn 1 nokasaTtesidMn 4epeas ro B rpynnax 1, 2u
3 (p <0,05).

+ [locToBepHbI pasnuums Mexay nokasatensamu vyepes rog B rpynnax 1, 2 n 3 (p <0,05).

Mpy noBTOpHOM 06GCneaoBaHMmn Yepes rof Obino BbISIBNEHO, YTO NaUMEeHTbI C TMNOKCEMMEN, NonyYasLue
OKT (rpynna 1), emMoHCTpUpOBanu TeHAEHUMIO K CTabunmnsauum nokasatenen reMoanHamMmmukm n K
CHWXXEHUIO BENMWYMHbBI CUCTONMYECKOrO AABIEHMS B NIEFOYHOW apTepum, YTO He NPOUCXOANIO Y BOMbHbIX
13 rpynnel 2. Kpome Toro, 3a BpeMs HabnioaeHns B rpynne 2 yBenvuuncs MHAEKC Maccbl Muokapaa
NeBOro Xenynoyka.
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CeepgeHus, nony4veHHble cotpyaHukamu ITIL, cooTBeTCcTBYIOT BbiBOAAM 13 UccregosanHmii NOTT [39] u
MRC [40], rae 6bino nokasaHo, 4to nposeaeHne KT conpoBoXxaaeTcs CHMKEHMEM N cTabunusaymen,
COOTBETCTBEHHO, JAaBNEHNS B fierodHon aptepun. B 6onee no3gHem NpocnekTMBHOM LUECTUNETHEM
HabnogeHun 3a 6onbHbIMKM XOBJ1, nonyyaswmmn KT, oTMeyanoch, YTO YpOBEHb AaBMEeHUS B Nero4Hom
apTepuu B NepBsble Napy NeT cnerka cHuxarcs, a 3ateM Bo3BpaLiarncs K UCXO4HOMY YPOBHIO [41].
BeposaTHo, acpdpekt KT obycnosneH B 4aHHOM Crlydae CHUXEHUEM JIErOMHON BA30KOHCTPUK-LIMKN U
Nero4yHoro cocyaucToro ConpoTUBNEHUS.

Takum obpasom, Hay4Hble uccrnegoBaHus, nposoameLlunecs B [TIL, ykasanu Ha pas3BuTME BblpaXXeHHbIX
N3MEHEHN reMoANHAMMKM Mo BOMbLLIOMY K MarioMy Kpyram KpoBoobpalLeHUs y NauneHTOoB C TSHKENbIM
TeyeHnem XOBJ1, BbisBUNM HapyLLleHne napameTpoB (PyHKLMOHANbHOro COCTOSHMSA anadparmel,
MOBbILLIEHME KOHLIEHTPALMI MapkepoB CUCTEMHOIO BocnaneHus, MopdoyHKLMOHAlbHbIE N3MEHEHUS
3pUTpoLMTOB. BCe nepeyvncrieHHble OTKITIOHEHUS NaTOreHeTUYECKN NPEACTaBNATCA TECHO CBA3AHHbIMU
Mexay cobon, 4To NoATBEPXKAAETCHA HANUYNEM KOPPENSLMOHHBIX CBA3EN, U NPOrpeccupytoT no mepe
HapacTaHus runokcemun. Nx ctabunmsauma nnu gaxe yMmeHbLUEHWE NOCre Havana AnmMTensHom
KncnopogoTepanumn Ha 4OMy 0O0CHOBbLIBAET LieNnecoobpas3HOCTb NPUMEHEHMST AAHHOMO METOoAA NeYeHns
N MOXET paccMaTpMBaTbCA B KOHTEKCTE MEXaHM3MOB, NMOCPEACTBOM KOTOPbIX peanuadyeTcs KITMHUYECKN
3 EKT KOPPEKLNM ra30BOro COCTaBa KPOBMU.
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