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nepedpanbHas OlEHKa OMPOCHUKA SKOJOTHUYECKUX CUMIITOMOB
oneHounslii Tect XOBJI (COPD Assessment Test)

cepaeuHbIi BeIOpOC (cardiac output)

I'mobGanpHas wauiuaruBa nmo XOBJI (Global initiative for
Obstructive Lung Disease)

MexayHapoaHass —accolanusi BO3AYIIHOTO  TpPaHCIOPTa
(International Air Transport Association)

aHaJIM3 110 Ha3HAYCHHOMY JieueHuto (intention-to-treat)
MoauduIMpoBaHHas orleHKa oAbIKH CoBeTa MEIUIIMHCKUX
uccnenosanuii (Modified Medical Research Council)

YUCJIO OOJIbHBIX, KOTOPBIX HEOOXOJUMO JEUUTh (TaKkKe —
YBHJI) (number needed to treat)

Knaccudukanus BbIpa)KEHHOCTH XPOHUYECKOW CepIeYHOU
HEJOCTAaTOYHOCTH Hbm-ﬁopKCKoﬁ KapAuOJIOTUYECKOU
accormarma  (New York Heart Association Functional
Classification)

cTaHaapTHoe oTkiIoHeHue (Standard deviation)

sneBauus cermenta ST

CHCTOJINYECKAS DKCKYpCHUS B IJIOCKOCTH KOJIbLIA
TpukycnuaanbHoro kiamana (tricuspid annular plane systolic
excursion)

TkaHeBas nommieporpadus (Tissue Doppler Imaging)

Bpems B moctenu (time in bed)

FPAJVEHT  JaBJEHUS  TPUKYCHUIAJIBHOW  perypruTanvu
(tricuspid regurgitation peak gradient)

apTepUAIbHOE JABIICHUE

BH3yaJIbHAsl aHAJIOTOBasl LIKaja

BBICOKOTOPHBIN OCTPBIN OTEK JIErKUX

TUIIOKCHUYECKasl JIETOYHAs! BA3OKOHCTPUKIIHS

JIOBEPUTEIbHBIA HHTEPBAII

JIaBJICHUE B JIETOYHOU apTEpUU

VHJIEKC MacCChI Tela

KapAUOIyJIbMOHAJIBHBIN HAIPY304YHbIN TECT

JIErOYHas TUNEPTEeH3Us

JIEBBIN KETyI0YEK

JErOYHOE COCYAUCTOE CONPOTUBIICHUE

MBIIIICYHAass OKCUT'eHAIUS TKaHEH
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BBEJAEHUE

AKTYaJIbHOCTh TeMbl JHMccepTauuu. XpOHHUECKas OOCTPYKTHBHas OOJIE€3Hb
nérkux (XOBJI) sBasieTcst OHOM U3 TJIABHBIX IIPOOJIEM COBPEMEHHOM MEAUIIMHBI, YTO
CBSI3aHO C BBICOKOM pacnpOCTpaHEHHOCTHIO OOJIE3HM, 3HAUUTEIILHBIMU PACX0/laMU Ha
JeYeHHEe M peaOWIUTalUI0, a TAKXKE BbBI3BIBAEMBIM €H0 YaCTbIM CHH)KEHHEM
TPYJIOCIIOCOOHOCTH, YBEJIMUYEHUEM WHBAIUAN3ALMUUA U CYIIECTBEHHBIM BIMSHHUEM Ha
cmepTHOCTh Hacenenus. [Ipodaema XOBJI ocobeHHO akTyanbHa sl BBICOKOTOPHBIX
pernoHoB Mmupa. Tak, mamueHTsl ¢ XOBJI Moryt ObITh OCOOEHHO YS3BUMBI K
BO3/ICICTBUIO TMIO0ApUYECKON BBICOKOTOPHOW THUIOKCHMM BO BpeMs MOAbEMA Ha
BBICOKOT'OphE WM aBHarnepeicToB [24, ¢. 638; 63, ¢. 983; 40, c. 969; 100, c. 790; 82,
c. 521].

bone3ns xapaktepusyeTcs XpPOHUYECKOW OOCTPYKIMEH bIXaTENIbHBIX MYTEH,
KOTOpass OOBIYHO NPOrPECCHPYET W CBSI3aHA C TMOBBILIEHHBIM BOCHAJIUTEIbHBIM
OTBETOM JETKUX Ha JACHCTBHME MATOTE€HHBIX YACTHIl WU Ta30B, C XPOHUYECKUM
pPEMOJICITUPOBAaHKEM M pa3pylieHueM mapeHxumbl Jérkux [51, ¢. 17]. XOBJI wacro
acCOLMUPYETCS € JPYTMMH COITyTCTBYIOIIMMH 3a00JIEBaHUSMHU, TaKUMU Kak
CepJEUYHO-COCYIUCThIE OOJIE3HU, CaXxapHbId auabeT, 0CTEONopo3, JENmpeccus U pak
JETKUX, KOTOPbIE MOTYT CYIIECTBEHHO YXYAIIUTh MPOTHO3.

B cootBerctBUM C pykoBoacTBoM «I['noGanpHas wunuimatuBa GOLD 1o
OOCTpYKTUBHOM  Oone3nn  n€rkux» s auarHoctukn  XOBJI  Tpebyercs
(GyHKIMOHAIBHBIN TECT JETKNUX (cnupomeTpus) c OLICHKOU
OCTOPOHXOIUIATAIIMOHHBIX 3HaueHu# uHaekca Tudduo (ODPB1/DKEIL < 0,7) [51,
c. 31]. Cpeau OCHOBHBIX IMOCIEACTBUN, KOTOPBIC YXY/IIAIOT KAueCTBO >KU3HU
nauueHToB ¢ XOBJI, ciegyer OTMETUTh YPE3MEPHYIO OJBIINIKY W OTPAaHUYCHHE
(bu3MUeCcKO aKTUBHOCTH M3-3a OOCTPYKIUMHU JAbIXaTENIbHBIX MyTeH, MPUBOMASILEH K
runepuH@IsIun. IMPU3eMaTo3HOE pa3pylIeHHe JErOYHOW TKAHU U HECOOTBETCTBHE
JAE€roYHON BEHTWISAUUU / mepdy3ud MOTYT HapyllaTh JETOYHBIM Tra3000MeH H
NPUBOJUTH K TUIIOKCEMHH, a B UTOT'€ — K TUIEPKAMHUN U U3MEHEHHOMY KOHTPOJIIO

JIBIXaHWsI, B YaCTHOCTH BO BPEMS CHA C BBIPAKECHHOW HOYHOW TMITOKCEMHEN U aTHOI.



['unokcemust U peMoAeNpoBaHre JETOYHOM COCYIUCTON CUCTEMbI MOTYT TTOBBICUTD
CONMPOTHUBJICHUE JIETOYHBIX COCYJOB M JIETOYHOE JIaBJIEHHE, CIOCOOCTBYS
TanbHEHIIeMy OTpaHUYCHUIO (PU3UIECKON aKTHBHOCTH.

B  Hacrosimiee Bpemsi, Onarojaps  yCOBEpUICHCTBOBAHHBIM  CpEIICTBAM
MEPEABIKCHNSI, BO MHOTHE BBICOKOTOPHBIE PAOHBI W TOpOAa MOTYT YIOOHO
n00paThCs HE TOJIBKO MOJIOJIbIC, (PM3MUECKH TIOITOTOBIICHHBIC My TEIIECTBEHHUKH, HO
U TIOXKWJBIE  JIIOJIM, MEHEee  TOJIFOTOBJIEHHbIE TYPUCTBl W  MAI[UEHTHI
C KapuopecnupatopubiMu  3ab6oneBanusmu [60, €. 19]. Kpome TOro, MHIUTHOHBI
JII0JIeH BBIHYKJICHBI MIOJJHUMAThCA Ha OOJIBIIINME BBHICOTHI B CUJTYy PA3JIMYHBIX MPUYHH
(TpynoBasi IeSITeIbHOCTh, BOCHHAs CITY>K0a, 3aHATHS CIIOPTOM, aJIbIIUHU3M U JIp.) WX
MyTEIIeCTBOBaTh TPU IOMOINA  aBUAIEPENETOB, IOJABEPrasich BO3JIEHCTBUIO
TUN00apUYECKON TUITOKCHUH.

Kak wm3BecTHO, ¢ yBEIWYEHHWEM BBICOTBI MECTHOCTH aTMOC(hEpHOE JTaBJICHHE
nmajgacT W MPOIMOPIMOHAIEHO ATOMY YMEHBIIASTCS TMapIUalbHOE HAMPSKCHUE
KHCJIOpOAa BO BJIbIXaeMOM Bo3ayxe [69, €. 124], uro u omnpejenseT pa3BUTHE
KHCIIOPOTHOW HETOCTATOYHOCTH. BO MHOTMX HACEIEHHBIX MYHKTaX W TYPUCTHYCCKUX
0a3zax, pacronoxeHHbix Ha BbicoTe 2500-3500 M Hanm ypoBHEM Mopsi, aTMOchepHoe
JlaBjieHrue cocTaBiisieT 74—65% OT ypoBHS MOpS, a JIaBJICHUE B CAJIOHE CaMOJIETOB
OOJIBIIION MaIbBHOCTH COOTBETCTBYET JABJICHUIO HA BBICOTE, SKBUBAJICHTHOU 2438 m
(8000 ¢yron) [53, c. 461]. ImeHHO MajicHHEe HATPSHKEHKS KUCIOPOAa B aTMOChepHOM
BO3IyXe UMEET pelIaroiee 3HaUYeHNUE B MOOMIIM3AITNY aTalITUBHBIX (PH3NOIOTHIECKUX
pEeaKUnil OpraHn3ma.

N3-3a matohn3noa0rnuecKnux MEXaHu3MOB, ONTMCAHHBIX BhIIIe, Tpodiema X OBJI
OCOOCHHO akKTyajbHa JUISI BBICOKOTOPHBIX PETHOHOB MHUpPa, TaK KaK COYCTAaHHE
KIIMMAaTUYECKUX, COIMMAIBHBIX W KYJBTYpPHBIX (DaKTOPOB MOKET OKa3bIBaTh
3HAYMTEIHLHOC BIIMSHUEC HA TeUEHHE OOJIE3HW KaK y KOPEHHBIX TOPIIEB, TaK M Y JIHII,
BPEMEHHO TPEOBIBAIOIINX Ha BBICOKOTOPhE. ¥ HHUX MOTYT BO3HHUKHYTH HEKOTOPBIC
npoOiemMbl TpU TPeObIBAHUKM HA BBICOKOTOPHE W3-3a HAPYUICHUN BEHTHIIAINH
Y Ta3000MeHa, peryJIALNH JbIXaHUs, YpE3MEPHOTO MOBBIIICHUS TABJICHUS B IErOYHOM

apTepuM, YMEHBUIECHUS CWJIBI CKEJIIETHOW M JBIXaTEIbHOM MYCKYJIATypbl, a TaKXKe
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METa0OJMYECKUX M  BOCHANUTENbHBIX peakiuid. B HacTodmiee Bpemsi 53TH
TUIOTETUYECKUE MEXaHU3Mbl, (u3uosornyeckue U KiIuHUYeckue 3P EeKTh
BO3JICHCTBUSI PA3JIMYHBIX BBICOT M CTENEHEW TUIIOKCEMUU HE H3YYEHBI JOJKHBIM
o0pa3oM U B KaKOM-TO CTENEHU MOTYT MOBIHUATH Ha Onaromnoiiyuvie U (PU3NYECKYIO
pabotocrocooHOcTh 60abHBIX ¢ XOBJI; mpobieMHBIMU TaK)K€ OCTAIOTCS BOIPOCHI
IIPOTHO3UPOBAHUS Ul NPEIYyNpPEKICHUS CEPbE3HBIX OCIOXKHEHUH BO BpeMs
peObIBaHUS HA BICOKOTOPKE.

Octpas ropuas ©Oone3nb (OI'b) sBnsercs Hambonee pacrnpocTpaHEHHON
MaTOJIOTHEH, KOTOpas pa3BUBaETCA IMPU KPATKOBPEMEHHOM MpeObIBAHUM Ha
BbIcOKOTrophe. Okono 50% xuteneil HU3KOropbsi Mpu ObICTPOM NMOABEME Ha BBICOTY
>3000 M Ham ypoBHEM MOpS CTpPamalOT OT OCTPOW TOPHOW OOJIE3HH, KOTOpas
IPOSIBIISIETCS. TOJIOBHOW OO0JIbIO, MOTEPEN ammeTuTa, caaboCThio, YTOMIISIEMOCThIO U
Oecconnwmreir [69, C. 126]. Bputo BBICKa3aHO NPEINOJNOKEHUE, YTO TsKENA,
HeneueHads OI'b moxker mporpeccupoBaTh J0 OCTPOrO BBICOKOIOPHOIO OTEKa
rogoBHoro Mosra (OBOI'M), xapakTepu3yromerocss CHUIbHON TOJIOBHON OOJIBIO,
aTaKCUEHN, MOTEPEN CO3HAHWS U B UTOIE CMEPTHIO. BBICOKOTOpPHBIA OCTPBIA OTEK
nérkux (BOOJI) — emé oana Tsokénast hopma 0CTPOro BBICOKOTOPHOTO 3a00JIeBaHus,
BO3HMKAIOIIAsl y  BOCHPUHMMYHMBBIX JIIOJEH, MPOSIBISAIOWIAACA  YPE3MEPHOM
TUIIOKCUYECKOM JIETOYHON Ba30KOHCTPUKIIMEH MOCie OBICTPOTO MOAbEMA HA BBICOTY
>3000 M. OCHOBHBIMH CHMIITOMaMH SIBJISIFOTCSI OJIBIIIKA, Kallledb, OTPaHUYCHHE
(bU3nYECKON aKTUBHOCTH U TSDKENAsi TUTTOKCEMUS, KOTOPBIE MOTYT OBITh OMACHBI JJIS
xu3au [28, €. 1817]. I1pu passutuun OI'b HE0OX0AMMO OCYIIIECTBUTH CITYCK MAlMEHTA
Ha Oojee HHU3KUME BBICOTHI, OOECIEUUTH JONOJHUTEIBHBIM KHUCIOPOJOM U
JIEKapCTBEHHBIMU MTpenapaTamH.

Ocratorcs HepaszpaboTaHHbIMU Bompockl mnpoduinaktukun OI'b, obGocTpennmii
U Apyrux ocioxkHeHuit y OonbHbIX ¢ XOBJI mpu KpaTKOBpeMEHHOH ajanrtauuu
K YCJIOBHSIM BBICOKOTOPBS. [Ipu 3TOM ciieyeT OTMETHTh, YTO Y MHOTHX IallMEHTOB
¢ XOBJI napymaercst pyHKIMs TETKUX U OOMEH Ta30B, pa3BUBAETCS TUIIOKCEMHUS H,
KaK CIIEJICTBHE, JIETOYHAS TUIIEPTEH3US C KapAUAIbHBIMU U IPYTUMH OCJIOKHEHUSIMHU.

Takum O6p330M, TaKHMC IMallUCHTHI HauoOoee YYBCTBUTCJIbHBI K  BBICOTC
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Y BO3JICUCTBUSIM  HEOJAronpusiTHbIX  (AKTOPOB  BBICOKOTOpPbS, IOTOMY  YTO
B HayalbHyl0 a3y ajanTalid OCOOEHHO BBIPAKEHHO pearupyer JErovHas
HUPKYJSLIAS U TeMUYecKass cucteMa. BoT mouemy BaKHEMIIEH 3aJadyeil SIBISIETCA
COXpPaHEHHE U TMOJAJEPKAHHUE 30POBbS y JIHUI, NOJHUMAOIINXCS Ha BBICOKOTOPbE,
B ToM ymciie y 6onbHbIX ¢ XOBJI.
CBs3b TeMBbI M CCEPTANUM € IPUOPUTETHBIMU HAYYHBIMHM HANIPABJIEHUSIMH,
KPYIHBIMM HAYYHBIMHM MNpPOrpaMMamMi (IPOEKTAMH), OCHOBHBIMH HAY4YHO-
HCCJIeI0BATEIbCKUMU padoramu, MPOBOAMMBIMH o0pa3oBaTeIbHBIMH
U HAYYHBIMH YUYpe:xaeHussMH. /[anHas aucceprannoHHas paboTta ObUia BBITIOJIHEHA
B paMKax Hay4YHO-HCCJIEIOBATEIbCKON pabOThl OTAENEHUS ITyJIbMOHOJOTUU
Y aJUIeproyiorud ¢ OJJOKOM MHTEHCHUBHOM MyJIbMOHOJOTUM HalnuoHanbHOTO HEHTpa
KapJIMOJIOTUH U TEpaNNU UMEHHU akajeMruka Mupcanga Muppaxumosa.
Hean u 3agaun ucciaenoBanus. OCHOBHOM 11€JIbIO UCCIIE0BaHUS OBLIIO U3YUUTh
YaCTOTy pa3BUTHS OCTpOM TOpHOW OO0Ne3HH, HEOJaronpusiTHbIX 3PDHEKTOB
Bo3zelicTBUs  Bhicokoropwks (HBDB) wu  apyrue maTtonorudyeckue  COCTOSHUS,
BBI3BAHHBIC KPATKOBPEMEHHBIM MPEObIBAHUEM B YCIOBUSIX BHICOKOTOPbSI Y OOJIbHBIX C
XPOHHYECKOH 0OCTPYKTHUBHOM 00JIE3HBIO JIETKUX, a TAKXKe pa3pabdoTKa MOAX00B K UX
npoUIAKTUKE C UCTIOJIb30BAHUEM alleTa30jaMHIa.
3aoauu uccnedosanusi:
1. N3yuuTh TpPEeNUKTOPHI Pa3BUTHS, YACTOTY OCTPON TOPHOW OOJIe3HH
U IPYTUX TMAaTOJIOTHYECKUX COCTOSHUM y OonpHbIX ¢ XOBJI npu
KPAaTKOBPEMEHHOMW aJlaNTalluu K YCIOBUAM BBICOKOTOPBS.

2. HccnenoBath M3MEHEHMsI JIETOYHONW TeMOJAMHAMUKA U (PYHKIIUU JIETKUAX
y 60oapHBIX ¢ XOBJI npu kpaTKOBpeMEHHOM NPEObIBAHUU B YCIOBUSX
BBICOKOTOPbSI.

3. UccnenoBarh kiuHuyeckue M (usnoniornueckue 3p@extsl oT mpuéma
arerasojiaMuaa Juis Mpo(UIaAKTUKH OCTPOM TOPHOM OOJIE3HU M JPYTUX
ocnoxkHeHnit y 6onmbHbIX ¢ XOBJI, BBI3BBAaHHBIX KPATKOBPEMEHHBIM

HpC6BIBaHI/IeM B YCIIOBUAX BBICOKOT'OPBAI.



Obvexm uccnedosanus. B uccnenoBanuu npuHsian ydactue 180 OoJIBHBIX
¢ XOBJI, npoxuBaIuX B yCIOBUIX HUZKOTOPHS (<760 m).

Juzaiin  uccnedosanus. ITO OBUIO PaHIOMU3UPOBAHHOE, JBOWHOE CIIETIOE,
1are60-KOHTPOJIUPyEMOe, MapajuielIbHOE UCCIIeI0BaHUE O OlleHKE 3(PHEeKTUBHOCTH
arierazonamuaa ans npoduiaktukun u jedenus OI'b u npyrux HexenmaTenbHBIX
MIPOSIBJICHHM, 00YCIIOBICHHBIX BBHICOKOTOPheM, Yy 00bHBIX ¢ XOBJI (ODPB; 40-80%
oT J0JKHOTO, SpO2 > 92%, PaCO, < 5,5 klla Ha BeicoTe 750 M), )KUBYIIUX B YCIOBHSIX
HU3KOropbs (800 m).

HayyHasi HOBHM3HA NOJIyYE€HHBIX Pe3yJbTATOB. Pe3ynbTaThl UCCIEIOBAHUS
MO3BOJISAT pa3paboTaTh HOBBIE MOAXOAbI K NPO(UIAKTHKE HEOJIaronpusTHHIX
3¢ (eKTOB BO3AEHCTBUS BBICOKOTOpPbS y OOJBHBIX XPOHHYECKOW OOCTPYKTHBHOMU
0071€3HbI0 JETKUX C MPUEMOM aleTazojaMuaa MpU MOAbEME U KPATKOBPEMEHHOM
peObIBAHUH Ha BBICOKOTOPhE.

IIpakTH4Yeckasi 3HAYMMOCTDb MOJIY4YeHHbIX Pe3yJIbTATOB:

1. Pa3zpabotka metonoB npodunaktuku, jJedenuss OI'b u apyrux ocinoxHeHun

y 6osbHbIXx ¢ XOBJI ¢ ucnosib3oBaHMEM aleTa3ojlaMHuaa MpPU TMOABEME
U KPaTKOBPEMEHHOM NPEObIBAHUU Ha BHICOKOTOPhE.

2. Pe3ynbTarhl JaHHBIX O KJIMHUYECKUX MOCICICTBUSIX BIMSHUS BHICOKOTOPHOM
TUTIOKCUM TIPU KPATKOBPEMEHHOM MPEObIBAHUHU B YCJIOBHUSX BBICOKOTOPBS,
BKJIFOYAIOIIME OIICHKY KauecTBa >KM3HU, (HU3UYECKOl paboTOCTOCOOHOCTH,
HapyILIEHUN JbIXaHUS BO BPEMs CHA M JIEATEIBbHOCTH CEpIEeYHO-COCYAMCTON
CUCTEMBI, MOTYT CIIY’)KATh HAy4YHOW OCHOBOW ISl YJIYYIIECHHS KIMHUYECKON
npakTuku u BeneHus OonpHBIX ¢ XObBJI mpu mmaHwpoBaHUM TIOE30K
B BBICOKOTOPHBIE PETMOHBI 1 AaBUATIEPEIETOB.

JKOHOMHUYECKA 3HAYMMOCTL MOJYYEHHBIX Ppe3yJabTaroB. [loBbilieHue
KaueCTBa KU3HU MyTEM BHEJPEHUS HOBBIX MOAX010B Npodusiaktuku u jgeueHust OI'b
U JIpyrux ocliokHeHuil y 6osbHbIXx ¢ XOBJI mpu KpaTKOBpEMEHHOM MOAbEME Ha
OonbpIIiE  BBICOTHI C  HCIOJIB30BAHMEM  alleTa3ojlaMuJa IO3BOJIUT CHU3UTH

PKOHOMMYECKHUH U cOlMalibHbIN yiiep0 B ycnoBusx Keipreizckoit PecyOnuku.
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OcHOBHBIC  TOJIOKEHHUSI, BbIHOCMMBbIE Ha 3amury. Pakropamu,
noBeimaommMu - puck pazsutuss OI'b u HBDB Bo Bpemsi mnpeObiBaHUs Ha
BBICOKOTOPbE, SBJIAOTCS MOJI, BO3PACT U CTENEHb OOCTPYKUUU. Y KEHIIMH PUCK BBILLIE
[0 CPABHEHUIO C MYXYMHAMH, y MOKWJIBIX JIIOJIEW PUCK BBILIE MO CPABHEHUIO C
MOJIO/IBIMH, CTETIEHb OOCTPYKIINH, Y JUI] ¢ Oosiee HU3KUM 00bEMOM (POPCHPOBAHHOTO
BbII0XA 3a NepBY1o cekyHay (OPB1) puck Bbliie o cpaBHEHUIO ¢ TeMH, y koro OPB1
Beilie. Cumnromel OI'b 1 HBOB nabmoganuce y 76% mnanuentoB ¢ XOBJI 1111
CTEIIEHM BO BpeMs NOABEMA M KPATKOBPEMEHHOM aJanTaldd K YCIOBUSAM
BBICOKOTOPBSI.

VY yuactHukoB Ha BbicoTe 3100 MeTpoB HaAOIIIOAAIOTCS U3MEHEHUS B JIErOYHOM
reMOJIMHAMUKE U QYHKIMU JIETKUX. B yacTHOCTH, B rpynne mianedo, GUKCUpOoBaIoCh
IIOBBILICHHE JABJICHMS B JIETOYHON apTEPUH, A TAKIKE YBEJIIMUEHUE CIIMPOMETPUYECKUX
nokasareneld, Takux kak O®B1 u ¢dopcupoBaHHass *KU3HEHHAs] €MKOCTb JETKUX
(DXKEJD).

Hcnonb3oBanue anerazonamMua y nanreHToB ¢ XObJI Ha BBICOKOIrOpbe CHMXKAET
puck pasgutuss OI'b m HBOB nHa BbeicOKOrOphe moutM Ha 49%. Ilpenapat
CHOCOOCTBYET CHMKEHMIO JaBJICHUS B JIETOYHOM apTepUH, YIyUILEHHUIO TOoKa3aTesen
HACBhIIIEHNUs KpoBHU KuciopoaoM (SpO2) U yMEHBIIEHHIO YacTOThl HOYHOM
runokcemuu. [IpodunakTuyeckas Tepanusi aleTa3ojaMUOM CHUXKAET MPOSBICHUS
OI'b u HBDB u MoXeT CiyXuTh B KauyecTBE MEPBOMl Mepbl MPOPUIAKTUKH Y
nanreHToB ¢ XODBJI, myTremecTByOmUX Ha BBICOKOTOpPHE, I CHUKEHHS PHUCKA
IBAKyallMH, MEAUKAMEHTO3HOTO JICYEHUS WM PUCKA JUIS 3I0POBbSL.

JIuuHbId  BKJAA  coMCKaTeyasi. ABTOpPOM  JHMCCEpPTallUM  MPOBEAEH
MHOOPMAIMOHHBIA ~ TOWCK, CcoOpaH  KJIMHUYECKMH  MaTepuall, IpOBElCHa
cTaTucTUyeckas 00paboTKa pe3ysbTaToB, JaHa UX UHTEPIIPETALIUs, C/IeTaHbl BEIBOIBL,
HaIMCaHbl CTaTbH, OCBOEHBI METO/bl MPOBEJECHUS W WHTEPIPETALUU PE3YJIbTATOB
MCITOJIb30BAHHBIX UCCIIEA0OBAHMI.

AnpoGanusi pe3yabTaToB JauccepTranmuu. Marepuansl paboThl  OBLUTH
npeactaBieHbl Ha cummnosuyme Cardio-pulmonary acclimatization and adaptation to

highaltitude: from physiology to clinical practice — B yctHom moxmane (r. HYosmoH-
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Ata, Keipreicran, 2016); XII EBpomneiickoM pecnupaTropHOM KOHTpecce —
B noctepHoM aokiazae (r. Magpua, Mcnanus, 2019); IX HarpoHnaasHOM KOHIpecce 10
OOJIE3HSIM OpraHOB JbIXaHUS W aJUIEPTUM — B YCTHOM joknazae (r. bumikek,
Keiprescran, 2019); X1l HanmonansHOM KOHTpecce Mo 00JIe3HSIM OpraHOB JbIXaHHS
n awueprun u Il MexayHapoqHOM — KBIPTBI3CKO-IIBEUIIAPCKOM  BBICOKOTOPHOM
MEJIMIIMHCKOM U UCCJIEI0BATEILCKOM CUMIIO3UyME — B YCTHOM jokiajae (r. Hapei,
Ksipreizcran, 2021).

IHonHoTa oTpakeHHs Pe3yJbTaTOB [JHCCEPTANIMM B NYOJIHMKAIUAX.
[To maTepuanam  guccepranvi  OMyOJMKOBAaHO  IIECTh  HAy4YHBIX  paloT
B PELEH3UPYEMBIX MEXIYHAPOJIHBIX MEAMIMHCKUX KypHalaX, UHIACKCHPYEMbBIX B
0aze manabix Web of science.

Crpykrypa u 00bém quccepranmu. Juccepranus uznoxena Ha 100 crpanumax
MAIIMHOITUCHOTO TEKCTAa M COCTOUT W3 BBeleHUs M TpéX mmaB («OOocHOBaHHE
aKTyaJIbHOCTU TeMbI», «MeTOoJ0JIOTUsI M METOJIbl HCCieNoBaHus», «Pe3ynbTaTh
COOCTBEHHBIX HCCIICOBaHUI»), a TAK)KE BBHIBOJIOB M MPAKTUYCCKUX PEKOMEH/IAIUH.
Crucok nuteparypbl BkitodaeT 101 wcTrounHuk (MHOCTpaHHBIC aBTOpHI). Paborta

npowuTrocTpupoBana 17 tabnumamu, 13 pucyHkamMu U TuarpaMMamu.
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I'/TABA 1. OBOCHOBAHHUE AKTYAJIBHOCTHU TEMbI

1.1. BbicoKkOropbe u (pU3N0JI0rHUsA

MHorue céna, ropojia U TYPUCTHUECKHE KYPOPThI PACIIOJIOKEHBI HA YMEPEHHBIX
BbicoTax 1000-2000 m Hag ypoBHEM MOpH, a B psiie CTpaH AMEpUKU U A31H, BKITIOYast
KeIprei3cran, KpyrmHble HaCENEHHBIC ITYHKTBI PACIOJOKEHBI Ha emié OOJBITNX
BbIcOTaX, BIUIOTH a0 4300m [53, c. 369]. B Hacrtosmee Bpems, Oiarogaps
YCOBEPIIICHCTBOBAHHBIM CPEJICTBAM TEPEABMKEHUS, BO MHOTHE BBICOKOTOPHBIC
palioHBl M TOpOJa MOTYT YyJOOHO H00paTbcsi HE TOJBKO MOJOJbIE, (U3UUECKH
MO/ITOTOBJICHHBIE MYyTEIIECTBEHHUKH, HO U MOXUJIbIE JIFOJN, MEHEE MOJITOTOBICHHBIC
TYPHUCTHI U TAIIMEHTHI C KapauopecnuparopHbiMu 3adoneBanusm [60, €. 19]. Kpome
TOTO, MWJUITMOHBI JIFOJIEH BBIHYXKJEHBI MOJHUMATHCS Ha OOJBIINE BHICOTHI B CHUITY
pPa3TUYHBIX MPUYUH (TPyHOBas AEATEIHLHOCTHh, BOCHHAS CIyX0a, 3aHATHUS CIOPTOM,
TBITMHU3M | JIP.) WU MyTEIIeCTBOBATh MPU ITOMOIIHA aBHAIEPETIETOB, MOABEPTASICH
BO3JICUCTBUIO TUIIOOAPUYECKONW TUIOKCHHM. Tak, MO JaHHBIM MeXIyHapOIHOM
accoumanuu BozayiHoro tpancnopta (IATA) B 2017 rogy Obuio 3aperucTpupoBaHO
4,1 mupn maccaxupoB, B 2018 romy — 10 4,4 mupa, a B 2019 rogy 310 4MCIO
yBeNmMuuaoch 10 4,5 mupa maccaxupoB [48, C. 1], ¥ MOXHO MNPEANOOKUThH
NPUCYTCTBHE CPEIM HHUX 3HAYUTEIBHOTO 4YHCIA OOJBHBIX C PECIUPATOPHBIMH
3a0oneBaHusIMU. HecMoTps Ha TO, YTO HEM3BECTHA YACTOTA YPE3BBIUAWHBIX CUTYAIIHH,
CIIYYUBIIIUXCS BO BpeMs MOJETa, aHAIW3 COOBITMH BO BpeMs TOJETa B IIATH
aBUAKOMIIAHMSX HA MOPOTHKEHUHM  TpEX JieT mnokazan, uro 12% w3
11 920 upe3BbIYAHBIX CUTYAlHi B TOJIETE, O KOTOPHIX COOOIIMIIN WICHBI DKUIIAXKa,

OBLTH U3-3a PECIIUPATOPHBIX CUMIITOMOB, MpeANoao)uTeIbHO Ha mouBe XOBJI [70, c.

2077].

Kak u3BEeCTHO, C yBEIIMYCHHEM BBICOTBI MECTHOCTH aTMOC(HEpPHOE IaBJICHHE
najaeT W MPOMOPLIHMOHAIBHO 3TOMY YMCHBIIACTCSA MapIHaIbHOE HAMPSHKCHHE
KHCJIOpOJIa BO BIbIXaeMOM Bo3ayxe [69, €. 124], uro u ompeaenseT pa3BUTHE
KHCJIOPOJTHOW HEIOCTATOYHOCTH. BO MHOTMX HAaCceIEHHBIX MMYHKTAX ¥ TYPUCTUICCKUX

0a3ax, pacnosiokeHHbIX Ha BbicoTe 2500-3500 M Hanx ypoBHEM Mops, aTMochepHoe
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naBlieHue cocTaBisieT 74—65% OT ypoBHSI MOpsi, a JaBJICHUE B CAJIOHE CaMOJETOB
OOJBIIION JaTbHOCTA COOTBETCTBYET JABJICHUIO HA BBICOTE, SKBUBAJICHTHON 2438 M
(8000 dyron) [53, c. 461]. ImeHHO MajicHNE HATIPSHKEHSI KUCIOPOAa B aTMOchepHOM
BO3[yXe UMEET PEelIaloIee 3HAYCHNE B MOOMIM3AIIMH aalITHBHBIX (PH3HOJOTUICCKIX
peaknuii opranu3ma. [1oCKOJIBKY OT COAepIKaHUs KHCIOpPOJa 3aBUCUT TEUCHHE BCEX
’KM3HEHHBIX MPOIIECCOB, OCOOBII HHTEPEC MPEACTABIISAIOT TAHHBIC O CTCIICHH M CHUS
HapIHaIbHOTO JIABJICHUS KUCIOPOJa B apTepualibHON KpoBU y 60sbHBIX ¢ XOBJI mo

MCPC HapaCTaHMA BbICOTBI MCCTHOCTH U CI)I/IBI/IOJIOFI/I‘-ICCKI/Iﬁ OTBCT OpraHru3ma.

Kak y>xe 6bU10 0TMEUeHO, TIPY TOHWKEHHOM aTMOC(HEPHOM JaBJICHUH TPAJUCHT
g ¢y3un KUciaopoja U3 ajlbBeos yepe3 MeMOpaHy B KPOBb U Jjajiee B Fe€MOINIOOUH
B KPACHBIX KPOBSIHBIX TEJbI[aX — DJPUTPOIMTAX YMEHBINACTCSI, YTO IPUBOJIUT
K CHHOKCHHIO OKCUTEHAIIMHM KpPOBH, T. €. Tumokcemun. Kak cienctsue, pa3BHBaeTCs
KHUCIIOPOJHAS HEJIOCTATOYHOCTh B TKaHAX, YTO BeAE€T K (HU3MOJIOTUYECKOU
U KJIMHAYECKON aJanTaliid B YCJIOBHUSX BBICOKOTOPBS, a MpPH HEAOCTATOYHOU
KOMITCHCAIIMA — K TUC(YHKIIUU KJIETOK U OPraHOB. BBICTPHI OABEM Ha BBICOTY 0
2500-3000 M, kak mpaBHIIO, XOPOIIO MEPEHOCUTC (HU3UUECKHU 370POBBIMH JIFOJIEMH,
XOTs 4YacTo HaOMIOAAIOTCS TaXWUKapAWs, TaXWITHOD, CHUXCHHE TOJIEPAHTHOCTH
K pu3nyeckuM Harpy3kaM H roJioBHble Ooyii. CyHMTaeTcsi, 4TO PE3KHE MOAbEMBI
¢ BbICOTHI <1000 M 1o >2800 M, mpeBBIIIAIONIME MAKCUMAIbHYIO PEKOMEHIYEMYIO
ckopocTh noabEMa ot 300 1o 500 M B AeHB, TPEACTABIIAIOT YMEPEHHBIN PUCK PAa3BUTHUSA
HeOaronpusaTHeIX 3(G(EKTOB BO3JCHCTBHS BBICOKOTOPhS Ha 370pOBhE YEIOBEKa,
CBSI3AHHBIX C TOJBEMOM Ha BBICOTY, TAKMX KaK OCTpas TOpHas OOJIe3Hb U ApyTHe
OCTpBIE€ COCTOSIHUS 3710POBbsI, CBSI3aHHBIE C MPEOBIBAHUEM B YCIOBHUSIX BBICOKOTOPBS
[28, c. 1811]. ITocTosIHHBIE KHUTETH BHICOKOTOPbS (IIPOKUBAIOIIHNE B TCUEHUE MHOTHX
JIET) MOTYT CTPaJiaTh XPOHUUYECKOWU TOpHOM 00JIe3HbI0. BaxkHOW MpuCocoOUTEBHOM
peakiueil Ha BBICOTHYIO THIOKCHIO SIBIISICTCS THUIECPBEHTHIISIINS, MPOSBIISIONMIASCS
y4YalieHueM W YTJIyOJIGHHEM JIbIXaHWsl BCIEICTBUE CTUMYJSIIMM Tepu(epruIecKux
XeMOpPENEeNnTOPOB. DTO YMEHbIIAET TUMOKCEMHUIO, HO CIIOCOOCTBYET pPa3BUTHUIO

NIEPUOAMYECKOTO JbIXaHUS W HapymieHwro cHa [67, €. 566; 39, c. 422]. V
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MOJHUMAIOUINXCS HA BBICOKOTOPhE U3MEHEHHS (PYHKIMHU JIETKUX MPOSBISIOTCS TAKKeE
CHIJKCHUEM JKU3HEHHOM EMKOCTU JIETKUX 3a CYET YMEHBIICHUS MBILIEYHON CUJIbI
IBIXaTeNbHON MyCKyJnatypbl [85, C. 754], BO3MOXHO pa3BHTHE CYyOKIMHHYECKOTO
UHTEPCTUIHAIBHOTO 0TéKa NErkux [88, . 1569]. I'nmokcuueckass Ba30KOHCTPUKIIHS

JIECOYHBIX apTepHﬁ IIPUBOAUT K IMTOBBIHNICHUIO JIECOYHOTO APTCPUAIBHOI'O JTaBJICHUA

[12, c. 1107].

1.2. Octpas ropnas 60Jie3Hb

Octpast ropHas 00Je3Hb — HauOoJsiee pacnpoCTpaHEHHAs TMATOJIOTHS MPU
KPaTKOBPEMEHHOM MpeOhIBAHUU Ha BBICOKOTOphe. Okoio 50% xKuTteneid HU3KOropbs
npu OpicTpoM noabéme Ha Bbicoty >3000 M Haj ypoBHeM Mmopsi crpagaioT ot OI'b,
KOTOpasi TMpOSIBIIIETCS TOJIOBHOM 0O0JIblO, TIOTEpEed  ammeTuTa, CJIadoCThIo,
YTOMJISIEMOCTBIO B OecconHutiel [69, €. 126]. Brlo BhICKa3aHO MPE/oIoKeHUE, 9TO
Tspkénas, HeneueHass OI'b MokeT mporpeccupoBaTh /10 OCTPOTO BEICOKOTOPHOTO OTEKA
rosioBHoro Mo3ra (OBOI'M), xapakTepu3yromierocs CHUJIbLHON TOJIOBHOW 0O0JIbIO,
aTaKCHUEU, MOTEPEN CO3HAHUS M B UTOIE€ CMEPTHIO. BBICOKOTOPHBIA OCTPBIA OTEK
nérkux (BOOJI) — em€ ogna tsoxénast hopMa 0CTpOTro BEICOKOTOPHOTO 3a00JI€BaHUS,
BO3HHMKAIOMIAss y  BOCTPUHMYMBBIX  JIIOJCH, TMPOSIBISAIONIASACS  UPE3MEPHOM
THUTMOKCUYECKOM JIETOYHON BAa30KOHCTPUKIIMEH Mmocie ObICTPOro moabEmMa Ha BBICOTY
>3000 M. OCHOBHBIMH CHMNOTOMAaMH SIBIISFOTCSI OJIBIIIKA, Kallledbh, OTPaHWYCHUE
bu3MYeCcKOM aKTUBHOCTU M TSKEAST TUTIOKCEMUSI, KOTOPhIE MOTYT OBITh OTIACHBI JIJISI
xu3uu [28, €. 1817]. I1pu passutuur OI'b HE0OXOAMMO OCYIIIECTBUTH CITYCK MAlUEHTA
Ha OoJiee HHM3KHE BBICOTHI, OOCCICYUTH JOMOJHUTCIBHBIM KHCIOPOJOM U

JIEKapCTBEHHBIMU IIPENapaTamMu.

Yacrora Bo3HmkHOBeHHS OI'B B HM3BECTHBIX HCCICIOBAHUSIX 3aBHCENa OT
UCIIOJB3YEMbIX JUArHOCTHYECKUX TMOJXOJI0OB M KPUTEPHUEB, HWHIAUBUIYATHHOM
BOCIIPUUMYMBOCTH, TMPEAMICCTBYIOMCH aKKJIMMaTU3alliid, CKOPOCTH TOoAbEMA,
¢busnveckoit Harpy3ku U BbICOTHI moabéma [33, €. 30]. OI'b 00bIuHO pa3BUBacTCS B
TeueHue 6—12 4 nocie noaréMa Ha BeicoKoropbe. [latodusnonornueckue mpouecchl

npnu 5TOM 3a0071€BaHUH OCTAIOTCS HCSICHBIMH, HO, IMO-BUIAWUMOMY, BaﬂeﬁCTBOBaHO
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HCCKOJIBKO MECXAaHHM3MOB, BKJIIOYasd YBCIMUYCHHNC AKTHMBHOCTHU CPIMH&TO&I[pCHﬂHOBOﬁ
CUCTCMbI, HAPYHICHHUC ra3000MEHHBIX IMpouccCoB B JIETOYHOH TKaHH, CHHXKCHHC

TUIMOKCUYCCKOI'O BCHTUJIIATOPHOI'O OTBCTA U .

1.3. XOBJI u BbICOKOTOpbE

3HAYUTENbHBIM  MHTEpEC MpPEeACTaBIAAOT  Moguduuupyroume 3¢ eKTh
BBICOKOTOPHOTO KJIMMAaTa Ha TE€YEHHE XPOHUUYECKON OOCTPYKTUBHOM 0OJE3HU JTErKUX
(XOBJI) n3-3a BEICOKOM pacIpOCTPaHEHHOCTH MOCIEIHEH U YBEIMYCHUS B TTOCIICIHUE
rogsl yucina O0oabHBIX ¢ XOBJI cpean mMyTemIECTBYIOIIMX B TOpHBIE pPaliOHBI
u aBuarnaccaxxupoB. XOBJI sBnseTcs ogHOW M3 IJIaBHBIX MNPOOJIEM COBPEMEHHOMU
MEAMIIMHBI, UTO CBSA3aHO C BBICOKOW pacpOCTPaHEHHOCTHIO O0JIE3HU, 3HAYUTEIIbHBIMU
pacxoJaMu Ha JIEYEHUWE U peadWIUTAIMIO, a TAKXE BbBI3BIBAEMBIM €H0 YacCThIM
CHI)KEHUEM TPYIOCIOCOOHOCTH, MHBAMIAN3ALNEN M CYLIECTBEHHBIM BIUSHUEM Ha
cmeptHOCTh HaceneHus. [Ipodiaema XOBJI ocoOeHHO akTyalibHA 17151 BBICOKOTOPHBIX
pernoHoB wmupa. Tak, nanumeHTel ¢ XOBJI MoryT OBITH OCOOEHHO YS3BUMBI

K BO3/ICCTBUIO THUITOOAPUYECKON BBICOKOTOPHOM THIIOKCHMH BO BpeMs MOabEMa Ha
BBICOKOT'OphE MIIHM aBHanepesicTos [24, ¢. 638; 63, ¢. 983; 40, c. 969; 100, c. 790; 82,
c. 521].

Bone3np xapaktepusyeTcs XpOHUYECKOW OOCTPYKIMEH AbIXaTEIbHBIX IMyTEH,
KOTOpasi OOBIYHO TPOTPECCUPYET W CBSI3aHA C TIOBBIIIEHHBIM BOCIAIUTEIBHBIM
OTBETOM JIETKMX Ha JEWUCTBUE TMATOTEHHBIX YacTHUI[ WJIM Ta30B, XPOHUYECKUM
peMoIeTMpOBaHUEM U paspylieHueM napeHxumsbl Jérkux [51, ¢. 17]. XOBJI gacto
aCCOIMHUPYETCS C JPYTMMH COMYTCTBYIOIIUMH 3a00JICBAaHUSMU, TAKUMHU Kak
CEpJIEYHO-COCYIUCThIE OOJIE3HH, CaXapHbId TUAa0ET, OCTEONOpO3, JEHPEecCUs U pak

J'IéFI(I/IX, KOTOPBIC MOT'YT CYHICCTBCHHO YXYAUIUTD ITPOTHO3.

B cootBerctBUM ¢ pykoBoiacTBoM «l'nmobanpnas waunuaruBa GOLD mo
OOCTpYKTUBHOM  Oone3nu  n€rkux» s auarHoctukun  XOBJI  Tpebyercs
(byHKIIMOHATBHBIH TECT JETKUX (cmupomeTpusi) c OLIEHKOM
OCTOPOHXOMIIATAIMOHHBIX 3HaYeHHI uHAekca Tuddpuo (ODB/DIKEJ < 0,7) [51,

c. 31]. Jleuenne XOBJI kommiekcHOE, BKJIIOYACT KOHCYJIbTHPOBAaHHUE, OOydYeHHE
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NAaIMEHTOB, CHI)KEHHUE BO3JIEUCTBUS (PAKTOPOB PUCKA, B YaCTHOCTH OTKA3 OT KypeHHs,
(bapMaKkoIOTHYECKYIO Teparuo WHT IS IIMOHHBIMA OpOHXOMIIATaTOPAMHU
Y TOIMIMYECKUMHU KOPTUKOCTEPOUIAMHU; B Cllydae 0OOCTPEHUHN TakKe PEKOMEHIYIOTCS
KOPOTKHE KyPChbl CUCTEMHBIX MNTIOKOKOPTUKOCTEPOUJOB U AHTHOMOTUKOB. Y OOJIbHBIX
C TUITOKCEMUEN JUTMTEIbHASI KUCIOPOAHAS TEPAIIHs MOXKET YIyUYIIUTh KA4€CTBO KU3HU
U BBDKMBaeMOCTb. HenHBa3uBHasi BEHTWIISLUS JIETKUX, YMEHbIIEHHE 00bEMa JIErKUX
Y TPAHCIUIAHTAUUs SBIIIOTCA JOMOJHUTEIbHBIMA METOJAMHU JICUEHUSI B OTIEIbHBIX
ciyvasx. Peabunuranus, KOHCYJIbTUPOBAHUE 1O BOIIPOCAM TUTAHUS U IPUBUBKH TOXKE
SBJISIIOTCS Ba)KHBIMM JIOTIONIHEHUAMHU K 3 ekTuBHOMY BeaeHHto 0osibHbIX ¢ XOBJL.
Cpenn OCHOBHBIX NOCJIEACTBHUM, KOTOPBIE yXyIUIAlOT KadeCTBO JKU3HU NALMEHTOB
c XOBJI, cnenyer OTMETUTh YPE3MEPHYIO OJBIIIKY M OrpaHUYeHuE (PU3HUECKOU
AKTUBHOCTHU M3-32 OOCTPYKIMH AbIXaTEIbHBIX ITyTEH, IPUBOASIIECH K TUIIEPUHIIALINH.
OMdur3eMaTo3HOe pa3pylieHHe JErOYHONW TKAaHM U HECOOTBETCTBHUE JIETOYHOM
BEHTWISILUK / mepy3ur MOryT HapywaTh JIETOYHBIM ra3000MeH U TPHUBOJIUTH
K TUIIOKCEMHH, @ B UTOT€ — K THIEPKAIHUM U U3MEHEHHOMY KOHTPOJIIO JIBIXaHMS,
B YACTHOCTH BO BpEMs CHa C BBIPA)KCHHOM HOYHOW THIIOKCEMHEHW U aITHO?.
['unokcemMust 1 peMoJeIUpOBaHUE JIETOYHOM COCYIUCTON CUCTEMBI MOTYT IOBBICUTH
CONMPOTHUBJIEHUE JIETOYHBIX COCYJAOB M JIETOYHOE JIABJIIEHHE, CIOCOOCTBYS

JaTbHEUIIIeMY OrpaHUYCHUI0 PU3NUECKON aKTUBHOCTH.

Kapnnnansapimu cumnromamu XOBJI ABISIOTCS XpOHUYECKUM POy KTUBHBIN
Kalieab W OJBbIINKAa TpU (U3HUECKOW Harpy3ke ¢ OTrpaHUYeHHON (U3HUecKon
paboTOCIOCOOHOCTBIO,  CBSI3AHHOM  C  OOCTPYKIMEH  BO3AYUIHOTO  MOTOKAa,
TUHAMUYECKON THUNepUHQIIAIMEH, aecarypamuedl mnpu (uudeckol Harpyske
Y MOBBIIICHHEM JaBjieHus B Jaérounou aprepuu (JJIA) [50, c. 350]. Jlérounas
runeprensus (JII') — pacnpocrpanénnoe ocnoxxkuenue XOBJI, pacnpocTpaHE€HHOCTD
KOTOPOTO YBEJIMYHMBACTCS C TSHKECThIO 3M(PU3EMATO3HOTO pa3pylIeHUs JErKUX
Y OIPaHUYCHUEM BO3AYIIHOIO IMOTOKAa M3-3a YCUJICHUSI THUIIOKCUYECKOW JIETOYHOU
BazokoHcTpukiuu (I'JIB) u motepu néroynoro kamwuisipHoro pycia [80, ¢. D112].

JI€rouynas runiepTeH3Us, BbI3BaHHAS (DU3NYECKON HArpy3KOil, 0OBIYHO TPEIIIECTBYET
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JII' B mnokoe, aycroiluuBoe moBbIIeHUE JIJIA MOXXeT B WUTOre MNPUBECTH

K HegocTtaTouHocTH TpaBoro kenymouka (IDK) u k cmepraoctr [80, ¢. D114; 61, c.

135; 62, c. 990].

CtpyKTypHbIE U3MEHEHHUSI U (YHKIIMOHATBHBIE aHOMAJINU JIETOYHBIX COCY/IOB,
Bo3HUKatomue B pe3ynbraTe [JIB y manmenTtoB ¢ XOBJI, MOTyT yBEIUYHTH PHUCK
pa3BuTHs cumnroMarnyeckoi JII' mpu nmogbéme Ha BBICOKOTOpPbHE (B TMITOKCHYECKYIO
cpeny). B mpenpiaymux uccineqoBaHUsSX ObUIO BBISBIEHO, yTO marueHThl ¢ XOBJI
B 11€JI0M XOPOIIIO IEPEHOCAT OCTPOE BO3/ICHCTBUE yMepeHHOU BbICOTHI (2590-3100 ™),
XOTS y HHUX HaONIOAAIOTCS 3HAUUTENIBHOE CHHXXEHHUE pPaboTOCIOCOOHOCTH,
BBIpOKEHHAsT OjbllIKa, mnoBblieHHOe JIJIA u cBsi3aHHBIE C MpeObBIBAaHHEM Ha

BBICOKOT'OPBE MOCIICICTBUS I 310poBbs [44, ¢. 794; 87, ¢. 128; 47, c.5].

OcraroTcs akTyalbHBIMH BOIIPOCHI OTHOCUTENBHO u3MeHeHnd Ha OKI
y 60oabHBIX ¢ XOBJI B ycioBusix BeicOKOropbs. Kak Obulio ykazaHo, Ha BBICOKOTOPbE
NOHWKEHHOE OapOMETpUYEecKOoe JaBlieHMe U 0ojee HU3KOEe HMHCIHPATOPHOE
napiyaibHOe JTaBJICHUE KUCIOPOJia YCYyTyOJstOT runokcemMuto y namnueHToB ¢ XOBJI
U MOTYT NMPUBECTU K YXYAIICHUIO paObOThl MPaBbIX OTIEJIOB CEpAlla U HapyLICHUSM
IIPOIIECCOB penosgpusanuu cepama [44, ¢. 794; 87, c. 128; 47, ¢.5; 35, ¢. 9; 38, c. 5;
91, c. 6; 26, . 161]. ccrnenoBanus, mpoBeAEHHBIC HAa HEOOJIBIION BEICOTE, TIOKA3aIIH,
yro aneBanus cermenta ST (STE) B aVR > 0,3 MM mocrne ¢usndeckoit Harpy3ku
ABJISIETCSA HAAEXKHBIM IIPEAUKTOPOM HUIIEMHHM MUOKapAa HE3aBUCUMO OT aenpeccuu ST
B V5 u ximandeckux (akropos [27, €. 964]. Oxnako nanubie 00 uameHenusx DKI
npu XOBJI Ha BbicOKOrOphe CKyAHbl. OHU BKIIOYAIOT CYOKIMHUYECKOE Y/UIMHEHUE

untepBasia QT u cHmwkenue cermeHTa ST B V5 B nokoe u npu Pu3nueckoit Harpy3ke

[29, c. 175].

XOBJI He TONBKO TOpakaeT JIETKMe, HO W CBs3aHa C KOTHUTHUBHBIMU
HapylIICHUSIMA B Pa3JIMYHBIX OOJACTAX, BKIIOYAs MOTOPUKY M OOydeHHEe. ITO
OOBSICHSIETCSI  TIOBBIIIIEHUEM YPOBHS MEIUWATOPOB BOCHAJICHHUS, HW3MEHEHUEM
MeTabonM3Ma  TOJOBHOTO  MO3ra,  BBI3BAHHOW  TUIMOKCHEH  AMCyHKIMEH

U noBpexxaeHneM HeriponoB [19, c¢. 918]. Ha cerogusimHuii JeHb B MHPOBOM
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MEIUIMHCKOW JIUTEpAaType OTCYTCTBYIOT JaHHbIE O CHM)KEHUM KOTHUTHUBHBIX
criocobHocter y manueHToB ¢ XOBJI moja Bo3meMCTBHEM THUIIOKCMHU BO BpeMs

npeObIBaHMS Ha BEICOKOTOPBE.

WNurtakTHBId nOCTypanbHbli KOHTposb (IIK) HeoOxomum st 6e30macHOro
BBINIOJIHEHUSI ~ MHOTHUX  TIOBCEJAHEBHBIX  BHJIOB  JIEATEIBHOCTH,  BKJIIOYas
npodeccuonanbayio pabotry u mocyr. IIK — 310 cnmoknast QyHKIMS opraHu3ma,
KOoTOpasi TpeOyeT 3pUTENbHBIX, COMATOCEHCOPHBIX M BECTUOYJSPHBIX BXOJOB,
[EHTPAIBHON HEPBHOM CHUCTEMBI JJIsi UX WHTETPAIMHA U KOHTPOJIS CKEJIETHBIX MBIIIII
[56, c. 98]. 'unokcust MOXET IMOBJIMATH HAa 3TH IMPOILECCHl B TCUCHHE HECKOIBKUX
muHyT [57, €. 1004]. TTosTOMY JIfO[IM, MOJHUMAOIINECS Ha BBICOKOTOPHE, MOTYT
CTpaJaTh HE TOJIBKO OT OCTPOMl OOJIE3HM, CBSI3AHHOW C BBICOTOH, HO M OT JAPYTHX
HeOIaronpusTHeIX 3()PEKTOB BO3JICUCTBUS BBICOKOTOPhS Ha 3J0pPOBbE, BKIIOUAs

Hapyienue [1K.

JInmis HeMHorHe uccnenoBanus onenuBanu [1K Ha BeicokorOphe. Y 310pOBBIX
moaen yxymaenne ITK Obuto moka3ano B rurepoapudeckux kamepax [78, ¢. 649; 77,
C. 511], a TakKe B MOJIEBBIX MCCACIOBAHUAX HAa OOJBIIMX BbICOTaX OT 3619 10 5140 M
[17, c. 6; 74, c. 324] u Ha yMepeHHO 0oJbIINX BbicoTax OT 1650 m0 2590 M, KOTOpBIC
COOTBETCTBYIOT BBICOTE MHOTHX TypUcTHYeCcKHX MecT [59, €. 6]. Ha ITK MoxeT BIHATH
HETMOCPEJICTBEHHO THIOKCUS U KOCBEHHO — cuMiToMbl OI'b, Takue kak rosoBHas
00nb, Ci1abOCTh, TOJIOBOKPY>KEHHE, aTaKCHs, KOTOpble MOTLYT HapyliaTh

KOHLOCHTPALIMIO BHUMAHUAI.

N3BecTHO, yTo y nanueHToB ¢ XOBJI yxyamenue [1K Ha ypoBHE MOps CBsI3aHO
C HEJIOCTATOYHOU (PU3NUYECKON aKTUBHOCTHIO, MBIIIIEYHON CIA00CTHIO ¥ TTPEKIOHHBIM
BOo3pacToM. Bo Bpemsi moabéma Ha BbhICOKOropbe nauueHtbl ¢ XOBJI Moryt ObITH
0onee BocipuuMuMBbI K HapyueHusM [1K, nockonbky ux 3a0oseBanue JErkux MOXKeT
NPUBECTU K OOJiee BBIPAKEHHON TMIIOKCEMHHM Ha JAaHHOW BBICOTE MO CPABHEHUIO
C TUIIOKCEMUH 3I0POBBIX Jrofei [75, €. 1236]. V xurencit Huskoropbs ¢ XOBJI Obuia
OTMEYEHA 3HAYUTENIbHAS IOCTYpajbHAsI HEYCTOWYHMBOCTb, OLEHEHHAs C IOMOLIBIO

OamaHCHUpOBOUYHOM A0ckH Ha BbicoTe 3100 M [76, c. 3]. s npeaynpekaeHus TaKux
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OITaCHBIX CO6I>ITPIﬁ, KakKk IIaacHHA, OCOOCHHO Ha BBICOKOI'OpPEC M IIpU OTCYTCTBHUH
A0CTYyIId K MCAUIIMHCKUM YVUPCKACHUAM, H€O6XOI[I/IMO HUMCTDb 3(1)(1)CKTI/IBHOG CpeaAcCTBO

ISl IpeAoTBpalieHus: pucka HectabuinbHocTu K.

N3-3a maTopu3NONOTHIECKUX MEXAHW3MOB, OIHMCAHHBIX BBINIC, MpoOIeMa
XOBJI ocobeHHO aKkTyanbHA 711 BRICOKOTOPHBIX PETHOHOB MUPa, TaK KaK COYCTaHHE
KIIMMATHYECKHX, COLNMAIBHBIX M KYJbTYpHBIX (DAaKTOPOB MOXET OKa3bIBaTh
3HAYNTEIHLHOE BIMSIHUE HA TeUEHHE OOJIE3HM KaK y KOPEHHBIX TOPIEB, TaK W Y JIHII,
BPEMECHHO TPEOBIBAIOIINX Ha BBICOKOTOPHE. Y HHX MOTYT BO3HHUKHYTH HEKOTOPHIS
npoOJeMbl TpU TPeObIBAHUKM Ha BBICOKOTOPHE W3-3a HAPYIICHUH BEHTWISAIHHA
¥ Ta3000MEHa, PETyJISIUH IbIXaHUs, YPE3MEPHOTO MOBHIIICHHUS JABJICHUS B JIETOYHOM
apTepy, YMCHBIICHHUSI CHJIBI CKEJICTHOW W JBIXaTEIhHOW MYCKYJIATyphl, a TaKKe
METa0OJIMYECKUX ¥ BOCHATUTEIBHBIX peaknuid. B HacTosmee Bpems OTH
THIIOTETHYECKUE MEXaHU3MbI, (U3NOJIOTHYECKAE W  KIMHUYECKHE dPPEKTHI
BO3JICHCTBHUS PA3IUYHBIX BBICOT M CTEIEHEH THIIOKCEMHM HE HW3yYCHBI JOJIKHBIM
o0pa3oM U B KaKOW-TO CTENEHU MOTYT MOBIUATH Ha Onaromoiydurie U (PU3NYECKyIo
paborocniocooHoCcTh 00bHBIX ¢ XOBJI; MpPoOIEeMHBIMH TaKk e OCTAIOTCS BOMPOCHI
MIPOTHO3UPOBAHUS JUIS TIPEIYNPESKICHUS CEPbE3HBIX OCIOXKHEHUH BO BpeMs

peObIBaHUS HA BHICOKOTOPKE.

[Tpu mpoBeACHNWH CHCTEMATHUYECKOro Moucka autepaTypbl PubMed/MedLine
c ucnojib3oBanueM TepMHHOB «XOBJI u  BbICOKOrOopbe» OBUIO  HailIEHO
228 nyonukanuii, «XOBJI wu runobapuyeckas runokcus» — 20, «XOBJI
U BO3AYUIHBbIE  IyTEIIECTBUS» —  TOJBKO 13 umccienoBaHuil ¢ ypOBHEM
nokazarenbHocTd 1-2. Tonmbko 11 wuccnenoBanuii ObLTM  paHIOMHU3UPOBAHHBIMU
KOHTPOJUPYEMBIMHU UCCIeT0BaHUSIMH Y 001bHBIX ¢ XOBJI, Tpu 13 HUX TPOBEICHBI HA
HHU3KOIOphE, B YCIOBUAX CUMYJIMPOBAHHOM BBICOTHI [24, €. 636; 95, C. 48; 22, c. 86], a
BOCeMb — Ha peajbHOM BbicoTe [44, c. 790; 84, c. 3; 35, ¢. 4; 91, c. 3; 26, c. 160; 76,
c. 3; 46, c. 4; 45, c. 3531].

N3BectHO, uTo 0T 40 10 70% >xuteneit Huskoropbs ¢ XOBJI (ODB; 40-80%

OT JIOJDKHOTO) TIpH NoabEMe Ha Beicokoropbe (3100 m) ucnbiteiBator HBOB. HEOB —
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3T0 coBOKYMHOCTh OI'b, BbIpakeHHON OJBIMIKONH, IUCKOMMOPTOM, THKEION
TUIOKCEMUEH U APYTMMH COCTOSHUAMH, KOTOPbIE MOTYT UMETh PHUCK CEPbhE3HBIX
OCIIO)KHEHHH, TPEeOYIONUX CITyCKa Ha 00Jiee HU3KYIO BBICOTY, KUCIOPOAHOU TepaIruu
U (MIK) oJydeHus: He0OXO0AMMON MeIUIMHCKOM momoru [44, €. 792; 35, ¢. 4; 5, c. 4;
36, C. 4]. Y 310pOBBIX MOJIOJIBIX JIFOJIEH, OBICTPO MOAHUMAIONIHXCS Ha BhicOTy 3000 M,
nérkas gpopma OI'b BcTpewaercs wacto (o oreakam — 11-31%), Ho penko TpeOyeT

MEAMIIMHCKOr0 BMemaTenbcTBa [28, ¢. 1813; 11, ¢. 2294].

HemHorouucseHHbI€ TaHHBIE IO OTBETY Ha TUIIOKCHIO Y 601bHBIX ¢ XOBJI 6b11H
MOJTYYCHBI U3 HAOIIOAATEIIBHBIX HMCCIICOBAaHUN TIO0 OIICHKE MPHUTOTHOCTH K IMONETY
B YCJIOBUSIX OapokaMmepbl Ha BbIcOTe, SKkBUBajeHTHoM 2438 m (8000 ¢yToB), uro
COOTBETCTBYET MaKCHMAaJIbHON JTOMYCTUMON BBICOTE KOMMEPUYECKHX aBHUAINIEPEBO30K
[24, c. 636; 63, c. 983], nau ¢ TOMOIILI0 METOIa, KOTJa MMAMEeHTHI JbIIIAINd ra30BOMi
CMECBhIO C HU3KOW (¢pakiuen kuciopona Ha ypoBHe Mmopsi (FiO, 15-16%, uyto
cootBeTcTBYeT puMepHo 8000 dytos) [40, c. 969; 100, c. 790; 82, c. 521]. Bo Bpems
HEIPOJIOJDKUTEbHON cuMyJisiiud  BICOTHI (<1 4) OGonbHbie ¢ XOBJI B 1enom
YyBCTBOBAIM CE0SI XOPOIIO, XOTS HAMpPSDKEHHE KUCIOPOJa B apTepUAIbHOM KPOBH
(PO,) 3naumrensHO cHmXanoch [24, €. 636; 40, c. 969;]. Cnenyer OoTMETHTB, YTO

KIIMHHUYCCKAs 3BHAYMMOCTD OTHX PC3YJIbTATOB ABJISACTCA HeonpenenéHHoﬁ.

Kak yxe ymomuHanoch, uUMeeTcss Majo paboT, MOCBAMIEHHBIX MaIlMEHTaM
¢ XOBbJI, myremectByronmM Ha BbICOKorophe. Karrer u coaBroper [83, c. 1587]
OTHCAJI Ta30BBI COCTaB KPOBU U PyHKIHIO JETKUX y 48 60mpHBIX ¢ XOBJI (ODB;
56%), mpuOBIBIINX B BEICOKOTOPHYO KJIMHUKY Montana B [lIBeinapuu. OOHapyKeHO,
yto coaepxkanue PaO, cansmitocs ¢ 9,36 kIla B Siders (535 m) no 7,94 kIla B Montana
(1472 m), 9TO TOBOJIBHO XOPOIIIO IEPEHOCUIOCH OOJIBHBIMU. B Ipyrom uccieoBaHmy,
npoBenéuHoMm B Hooii 3emanauu [86, €. 102], yuactBoBamu 18 GompHbIx ¢ XOBJI
(cpennee 3nauenne OD®B; — 42% 0T J0IKHOTO), Yel MOABEM C YPOBHS MOpS Ha
BbICOKOTOphe Mt. Hutt (2086 M) ocyImecTBHIM € TIOMOIIBIO ABTOMOOWJIS;, OBLIO
MIPOJIEMOHCTPUPOBAHO CHUKCHHUE IMPOXOAMMOTO PACCTOSHHS TPH MECTUMHUHYTHOM

IaroBOM TecTe B JiBa pasa (¢ 467 no 245 m). Y Bocbmu nanuentoB ¢ XOBJI (ODB;
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25-78% OT HOMHKHOIO) MpU NOABEME C YpOBHS MOpst 0 Topsl Bamuurron (1920 m),
Bepmont (CLLA), PaO, cHayana causzunocsk ¢ 8,8 no 6,8 klla, HO 3aTeM yBeIMUUIIOCH
no 7,3klla B TeyeHwe deTHIpEXAHEBHOW akkmuMmaTtusamuu [52, c. 1493]. B
HuJepiaHackoM «ActMa-uientpe» B JlaBoce (1560 m) 37 nHuskoropueB ¢ XOBJI
(O®B;1 63% OT HOJKHOTO) MPOUUIM peaOWIIMTALMIO B TEUCHUE MSITH HENETb, IPU

KOTOPOIi OBIJI0O OTMEUEHO YBEIHMUEHUE TOJICPAHTHOCTHU K (PU3MUECKUM HArpy3KaM.

[IpuBnekaroT BHUMaHWE JaHHBIC, TOJYYCHHBIC B HWCCJICAOBAHHUM IO OIICHKE
BJIMSIHUSL HA 37I0POBbE M (PU3NUECKYI0 aKTUBHOCTH HHU3KoropiieB ¢ XOBJI (GOLD 2-3)
Ha BbicoTe 490 M (Ilropux), 1650 M u 2590 m (/laBoc) B TeueHHE IBYXTHEBHOTO
npeObiBaHus. BBISBIEHO, YTO TAIMEHTHI XOPOIIO MEPEHOCHIH IMpeObIBaHHE Ha
BBEICOKOTOPhE HECMOTPS Ha TO, YTO Y HEKOTOPHIX OBLIM OTMEUEHBI JIETKUE CHUMITTOMBI
OI'b. Tem He MeHee nsaTu nauueHtam (13%) morpedoBasics He3alJIaHUPOBAHHBIN
CIIyCK WJIM KHUCJIOPOJIHAs Tepanusl u3-3a JUCKOM@OpTa U THKENONW THUIIOKCEMHH.
[IpoiineHHOE pacCTOSHHE TMPU MIECTUMHHYTHOM IIarOBOM TECTE OBUIO 3HAYUTEIHLHO
cHmkeHo — ¢ 533 + 83 M Ha BeicoTe 490 M 110 473 + 149 M (P < 0,05) — B mepBbIii ke
JleHb MpeObIBaHus Ha BbIcoTe 2590 M; yMeHbIMIOCh 3HaueHune PaO; ¢ 8,9 + 1,2 no

6,9 + 1,1 xITa (P < 0,05) cooTBeTcTBeHHO [42, C.1].

CormnacnHo PykoBoacTBy bputanckoro TOPaKaJIbHOIO o0111eCTBa,
PEKOMEHyeTCsI TPOBOAUTH OIIEHKY COCTOSHUS TMallUeHTOB C PECHUPATOPHBIMU
3a00/ICBaHUSAMHU TIepea TMOJETOM, MPUHUMAas BO BHUMAHHUE TMPEABIAYIIANA OMBIT
nepenéToB M BpeMs, MPOMIeHHOE ¢ MOMEHTa mociieaHero odoctpenus [65, ¢. 293].
VY marnueHToB, MOABEPTaoIIUXCsl HANOOJIBIIIEMY PUCKY, TAKUX KaK OOJIbHBIE C THKETOM
XOBJI (O®B; < 30% OT AOMKHOTO), HEOOXOIUMO MPOBOJUTH OLIEHKY C IMOMOIIBIO
runokcuueckoro tecta. Ecin Bo Bpems Tecta PaO; unmu SpO; omyckaeTcs HUXKe
6,6 klla wm 85%, TO BO Bpems TMONETa PEKOMEHAYETCS HCIO0JIb30BaTh

OKcHUTeHoTepanwio [65, . 295].

B 10 xe Bpemsi ocTaroTcsi Hepa3paboTaHHbIMU Bonpockl npodunaktuku OI'B,
o0ocTpeHnil U npyrux ocioxkHeHuil y 6onpHbIX ¢ XOBJI mpu kpaTkoBpeMeHHOMH

ajJaliTalluy K YCJIIOBUAM BBICOKOI'OPbA. HpI/I 9TOM CJICAYCT OTMCTHUTDL, YTO Y MHOTHX
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nanreHToB ¢ XOBJI Hapymaercss ¢yHKuus JErKUX W OOMEH Ta30B, pa3BUBACTCS
TUIIOKCEMUS U, KaK CIICJICTBUE, JIETOUHAS TUIEPTEH3US C KapAUAJIbHBIMU U JPYTUMHU
OCIIO)KHCHHSMHU. TakuMmM o0pa3oM, Takue TaIMeHThl HanOoJiee YYBCTBUTEIHHBI
K BBICOTE U BO3JCUCTBUSIM HEOJArONPUSATHBIX (PAKTOPOB BBICOKOTOPbS, TOTOMY YTO
B HaYalbHYIO a3y ajganTalldd OCOOEHHO BBIPAKEHHO pearupyeTr JErOvHas
HUPKYJSLIAS U TeMUYecKass cucteMa. BoT mouemy BaKHEMIIEH 3aJadyeil SIBISIETCA
COXpPaHEHHE U TMOJAJEPKAHHUE 30POBbS y JIUI, NOJHUMAOIINXCS Ha BBICOKOTOPHE,

B ToM ymciie y 6onbHbIX ¢ XOBJI.

1.4. Mertoanl npopmiaakTuku OI'b

s npenynpexaenus OI'b nmarmentam ¢ XOBJI, nogauMarommmcs Ha BbICOTY
>2500-3000 M, pekoMeHIyeTCsl yMEPEHHAs! CKOPOCTh MoAbEMA, n30eranne TSHKETBIX
du3nueckux Harpy3ok u npodunakruueckas tepanusa OI'b anerazonamuaoM wiu
nekcamerazoHom [11, c¢. 2295; 101, c. S5]. Hanpéxuble moka3zareiabCTBa
3G ()EKTUBHOCTH MpenapaToB s NPOPHIAKTUKA HEOMaronpusTHeIX 3PQPEKToB
BO3JICMCTBUS BBICOKOTOpbs y MaueHToB ¢ XOBJI 0TCYyTCTBYIOT, HECMOTPSI HA TO YTO
W3MEHEHHUS B MEXaHUKE JbIXaHUs, JETOYHOM Ta3000MEHE, KOHTPOJE IbIXaHUS U
COMYTCTBYIOIIKE 3a00JI€BaHUSI MOTYT CJIeJIaTh TaKUX JIt0/IeH 0ojiee BOCTPUUMYHBBIMU
K HEOJaronpusiTHBIM TOCJIEJACTBUAM TUIOOAPUYECKOW TUMOKCHUU, B OTIUYHE OT

3I0POBBIX JIFOJICH.

HNmeroTcs peKOMeHJaluu, YTO OKCUT€HOTEPAIUIO CIEeIyEeT MCIOJIb30BaTh IS
noaaepxanus Sa0, > 90% [22, c. 86]. Tem He MeHee HEM3BECTHO, KAKUM HAI[HEHTAM
ATO MOUET HA TI0JIB3Y. J[7151 TOTO 4TOOBI OIEHUTh, MOXKET JIM HOYHASI OKCUTEHOTEPaIs
NpPEJOTBPATUTh CHUKEHHE (PU3NUECKON aKTUBHOCTHM BO BpeMs MpeObIBaHUS Ha
BBICOKOTOPhE,  OBUIO  TPOBEIECHO  PAaHIOMHU3UPOBAHHOE  KOHTPOJIHUPYEMOE
uccnenoBanue 30 6oipHBIX ¢ XOBJI, mpoxwuBaromux B ropoje Lropuxe (490 m), npu
JBYXIHEBHOM TpeObiBaHUU Ha BbicoTe 2050 M (St. Moritz). Hounast okcurenoTepamnus
yIy4dllnja CpeIHEE HOYHOE HACHIIIEHUE KUCIOPOJAOM, HO 3TO JICUEHHE HE U3MEHUJIIO
OCHOBHOM pe3yJIbTaT MIECTUMUHYTHOTO IIIarOBOTO TECTA [0 CPABHEHUIO C TPYyNIoi 6e3

OKCUI'CHOTCpAIINH. HCI[O CTaTKaMHu OKCHUI'CHOTCpAIINU ABJIAIOTCA OIMIaCHOCTB
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BO3ropaHusda, OIrpaHHYCHHA B IMOABMIKHOCTH H3-3a BC€CA IOPTATHBHBIX HMCTOYHHKOB
KHUCJIOpOJa 141 MAaTCPpUAIIbHO-TCXHUYICCKHUC Tpe6OBaHI/IH, KOTOPBIC ACIaroT

HCIIOJIB30BAHUC KUCIIOPOAAa B OTHAJICHHBIX BBICOKOI'OPHBIX paﬁOHaX HCBBIITOJIHUMBIM.

JlexcameTa3zoH — 3¢ (EeKTUBHOE JIEKAPCTBEHHOE CPECTBO Ui MPODUIAKTUKA
U JIEYEHUsI OCTPOMl TOpHOM OO0JE3HH, KOTOPOE CHIKAET TMOBBIIICHHOE J1aBJICHUE
B JIETOYHOM  apTepuM, YIydlIaeT MEPEHOCHUMOCTh  (U3MUECKOHM  Harpy3KH
U TIPEJIOTBPAIIAE€T BBHICOKOTOPHBIA OTEK JIETKUX Y MPEIpacloiOKEHHBIX CYyObEKTOB
[13, c. 501; 25, c. 348]. ['1I0OKOKOPTUKOCTEPOUIBI TAKIKE IPEAYITPEIKAAIOT BOCHIAIICHUES
B JIbIXaTEJIbHBIX MYTIX U OPOHXUAIBHYI0 00CTpYKIUIO y 60sbHBIX ¢ XOBJI, ocobeHHo
Bo Bpems oOoctpenus [41, c. 1944]. Hutepec NpEACTaBISIOT PE3yJIbTAThI
pPaHIOMU3UPOBAHHOTO, T1a11€00-KOHTPOIUPYEMOTO, JIBOIHOTO CJIETIOrO
UCCIIEIOBaHMUSI 1O OleHKe 3()PEeKTUBHOCTH JeKcaMeTa3oHa B TMPEJOTBPAIICHUU
OCIIO)KHEHHM, OOYCJIOBJICHHBIX BBICOKOTOpbeM, Yy manueHtoB ¢ XOBJI—
WCCIIEIOBaHMSI, TIPOBEAEHHOTO KBIPTHI3CKO-IIBEHIIAPCKUMU crienuaiuctamu. [locie
npeBapUTeIbHOTO 0TOOpa 1 00cenoBanus B ropoje burkeke (760 M) 112 GonbHBIX
¢ XOBJI (GOLD 1-2, cpeanee SpO, 95%) mpoBenu Tpu AHS B BBICOKOTOPHOM
cranmoHape «Too-Amyy» (3200 M), rae mosydanu jaekcamerasoH (2 X 4 mr/cyr,
nepopaibHO) U Tianedo, 3a JIeHb 10 MoAbEMAa U BO BpeMs MpeObIBaHUS HA BHICOTE
3200 M. PesynbTaThl M TIPOSIBICHHS OCJIOKHEHWW HAa BBICOKOTOPHE OICHUBAIIUCH
B TCUCHUE TPEX NHEN W ONPENEISUINCH CleAyromuMu Metonamu: onpocHuk OI'b
(kputepuii mpu oreHke OamioB >0,7); Tsokémas rumokcemus (SpO; < 75% Ha
npoTsbkeHud >30 MUH); COCTOSIHHE TallMeHTa, KOTopoe TpeOyeT HeMEIJIEHHOTrO
CIyCKa Ha MaJyl0 BBICOTY WJIM OKCUT'€HOTepamnuto. 3a Tpu AHS Ha BeicoTe 3200 M
y 11 naruentoB  (20%), npuHuMaromux 1mianeb6o, u 10 mammentoB (18%),
npuHUMaImuX aexkcametazoH (P = NS), pasBunuch ocnokHeHUs, 00yCIOBICHHBIC
BoIcOKOrOpheM [8, C.1]. Eciu mojcuuTarh KONMMYECTBO OAIOB, MCIIOJIB3YS IIKATY
Jlenik-Jlyusa, kak >3 B kauectBe kputepus OI'b (BMecto OI'b > 0,7), To nposiBieHus
OI'b pazBunucs y 40% 6onbHBIX B 00eux rpynmnax (JexcaMeTa3oH u mianeto). Takum

oOpa3oMm, JleKcaMeTa30H He MpenoTBpallan  OCIOKHEHHH, 0O0YyCIOBICHHBIX
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BBICOKOTOpheM, y 0onbHbIX ¢ XOBJI, HO B TO k€ BpeMs yJydlllajl OKCHI€HAalUIO
(rounoe SpO; B nepByto HOUB Ha BeicoTe 3200 M 6110 86% B rpyImIe AeKcaMeTa3oHa
npotuB 84% B rpymme miaredo, P < 0,001) [37, €. 4] u cHuXaJT AaBJICHUE B JIETOYHOM

apTepuu.

BceneacTtBue runokcuyeckoil BaA30KOHCTPUKIUMU M MOBBIILIEHHOTO CEPAECYHOTO
BbIOpoca y 60mbpHBIX ¢ XOBJI B ycloBUSIX BBICOKOTOPBS MOXET PE3KO BO3PACTU
nasiieHue B J€roynoit aprepun [18, . 1380], u B maHHON cHUTyaluu peKOMEHIYeTCs
UCIIOJIB30BaTh  JIETOYHBIE  Ba30AWIaTaTopel. Y  3I0POBBIX  JIFOAEH  IIpH
KPAaTKOBPEMEHHOM  NpeObIBAaHUM B  YCJIOBHUSIX  BBICOKOTOPbS  MHTHOHUTOD
dochoamdcTepaspl-5 (cuigeHadui) CHIKACT MOBBIIMICHHOE JaBICHHE B JIETOYHOM
apTepHH U yJydIllaeT TOJEPAHTHOCTh K pu3uueckoit Harpyske [90, ¢. 278; 89, ¢. 173].
O} pexTuBHOCTD AETOYHBIX Ba30AMIATATOPOB y O0bHBIX ¢ XOBJI He n3yueHa, u ecTb
OMaceHusi MO IMOBOAY YXYAIICHHS Ta3000MEHa, KpOME TOT0, MOTYT BO3HUKHYTh

rOJIOBHBIE 00JH U Jpyrue noO0ouHbIe () (PEKTHI.

B o3TOoM KOHTEKCTe 3acimyXWBalOT BHHMaHUSA J(PPexTl oT mnpuéma
arnerazonamuaa ais npexynpexacHus OI'b u npyrux HexenarenbHbIX MPOsSBICHUN
y 60o1pHBIX ¢ XOBJI npu moabéme Ha BbICOKOTOphE. MHTHOUTOP KapOoaHTUApas3bl
SIBJIICTCS IBIXaTEIbHBIM CTUMYJISITOPOM, KOTOPBIH MOBBIIIACT MTOYEUHYIO IKCKPEIIHIO
OukapOboHaTa U MPUBOAUT K META0OJIMUECKOMY aluao3y. Y JIIOJIeH ¢ TUIIOKCEMHUEH,
3a00JICBaHUSAMH JIETKUX WM HAXOJSIINUXCS B YCIOBHSIX BBHICOKOTOPBSI, alleTa30IaMuI
MOXET KOPPEKTHUPOBATh PECIUPATOPHBIM AJKaJI03, BBI3BAHHBIM TMIIOKCUEH, U TEM
CaMbIM YJIYUIIUTh apTEPUATbHYI0 OKCUTCHAIIMIO 3a CUET yBEIMYCHUS BEHTHIIAIINH [93,
C. 1245]. AnerazonaMu MOKET JIOTIOJTHUTEIILHO CTUMYJIMPOBATh BEHTUJISIIIAIO Ty TEM
WHIYKIIMA  TKAaHEBOTO  alKji03a B TOJIOBHOM MO3re U nepudeprudecKux
xemoperientopax [94, ¢. 234]. Auera3zonaMu] TakKe 00J1aaeT COCYA0PACIIUPSIIOIIIM
JNEeUCTBUEM, KOTOPOE€ MOXKET OBbITh TMOJE3HBIM [IJII YMEHBIICHHUS JIErOYHOU
BAa30KOHCTPUKIINH, PA3BUBIICHCS BCIEIACTBUE TUTIOKCEMHUH Y JIUII, TTPEOBIBAIOIINX B

yCIIOBUSAX BBICOKOTOPBs [31, C. 164; 43, ¢. 280].
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AluierazonaMu] XOpOILIO U3BECTEH KAk Ipenapar uisi NpOGUIaKTUKHU U JICUSHUS
OI'b [11, c. 2295]. Heckoipko KIMHHYECKHX HCCIICJOBAHMIA IOKA3aad, YTO
aleTa3oJaMHuJl YMEHbBIIAET 4YacToTy MW TsbkecTh mnposieieHuss OI'b, ymyumiaer
apTepuaIbHyI0 OKCUTCHAIIMIO U HApYLIEHUs JAbIXaHUS BO BpPEMs CHA y 370POBBIX
ropres [2, ¢. 301; 58, ¢.5]. ¥ manueHToB ¢ CHHAPOMOM OOCTPYKTHBHOTO alTHO? CHA
(COAC) mpu kpaTKOBpeMEHHOM MpPEOBIBAaHUKM B YCIOBHUSX cpexHeropbs (2590 m)
anerazonamMuj B couetanuu ¢ ammapatom autoCPAP, koropblii mojaepkuBaet
MIOCTOSTHHOE ITOJIOXKHUTEIILHOEC JaBJICHUE B IBIXaTeIbHBIX My TsX [73, €. 135; 98, c. 2418;
30, ¢. 2395], noBbIIaeT apTEPUATBHYIO OKCHUTCHAIIUIO, OKCHUTCHAIIUIO TOJIOBHOIO
mo3ra [16, ¢. 303], cHrKaeT MHICKC allHO CHA, TAaKXKe YMCHbBIIACT WHITYIIMPOBAHHBIN
runokcuerd uaTepBa QT [72, €. 1634] u cHwkaer apTepuanbHOe AaBicHue. s
6ompHBIX ¢ XOBJI ¢ XpoHUYeCcKO# TUMOBEHTWIISILINEH U METa0OJIMYECKUM aTKajI030M
areTa3ojaMHuI HMCIONB3YeTCs Ui CTHMyJsiiuu BeHTwsauumu [93, ¢. 1244]. B
HEOOJBITUX  PAHAOMH3WPOBAHHBIX  HMCCICIOBAHUSAX  ONHCAHBI  PE3YyJIbTATHI,
noJiy4eHHbIe npu oocnegoBanuu 6oibHbIX ¢ XOBJI ¢ runepkannueii, HO 3TH JaHHBIE

He ObUTH MOATBEPIKACHBI KPYITHBIMH UccienoBanusmu [3, €. 112; 21, ¢. 1456; 20, c.
1133].

B nmocnennee Bpemsa anerasosiamuj] UCHOJB3YIOT KaK PECIMPATOPHBIN
CTUMYJIATOP JIS MALMEHTOB, OTKIIOUEHHBIX OT MEXaHUYECKON BEHTWIALIMU JETKHUX,
4TOOBI CHHM3UTh MeTabonuueckuid ankaino3 [32, ¢. 485]. B To ke Bpems JicueHHUE
arerazonamugioM OonbHBIX ¢ XOBJI, y KOTOpPBIX BBIPAKEHHOE OTPAHHUYCHUE
BO3AYIIHOIO IOTOKA M JbIXaTeJdbHas HENIOCTATOYHOCTh BO BpEeMs INOE3I0K Ha
BBICOKOTOPbE, HECET PUCK YCUJICHHs OJBIIIKM U AK€ MOKET BBI3BaTb OCTAHOBKY
paboTHl JbIXaTENbHBIX MBI W3-3a PECIUPATOPHON CTUMYJISILIMM METa0OIUYECKOTO
anuao3a U runokcuu. Takum oOpa3oM, MalMEHTHl C OYEHb TKEIOW OOCTpyKLIUEH
JBIXaTeNIbHBIX IyTE€H HE MOTYT MNPUHUMATh aleTa3oiaMuj]] Uil NPOQHUIAKTUKH
OCJIO)KHEHHH, 00YCJIOBIIEHHBIX BBICOKOTOpheM. Tem He meHee y OosbHbIX ¢ XOBJI
C MeHee TSHKENON 00CTPYKIIMEH MCIOJIb30BaHUE alleTazojamMuaa sl mpo(iakTuKu

OCHOH(HGHHﬁ, O6YCJ'IOBJIGHHLIX BBICOKOI'OPBEM, SABJIACTCA OIIpaBAAHHBIM.
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ExenneBnsniii npuém 250750 Mr arerazonaMuia yCHENTHO MPUMEHSIICS s
npodmiaktuku OI'b y 310poBeix cyOwsekToB [2, €. 301; 58, ¢.5; 1, c. 23]. Ilpuém
areTazonamuaa B go3e 2 X 250 mr/cyt unu 250 mr yrpom u 500 MT BedepoM MmoKaza
xopotuid 3¢(HEeKT U NePEeHOCUMOCTh Y MAIlMEHTOB ¢ OOCTPYKTHUBHBIM allHO? CHA MpU
KPaTKOBPEMEHHOM TPeOBIBAHUY B YCIOBHSX BBICOKOTOPB [73, €. 135; 30, c. 2395]. V
0onpHBIX XOBJI ¢ runepkanHuen, )KUBYILIMX HA YPOBHE MOPS, IPUEM alleTa30J1aMH/1a
B 7103¢ 2 X 250 Mr/cyT OBLI HCIIOJIB30BAH JJIs CTUMYJISIUN BeHTHAuu [3, €. 112; 21,
c. 1456; 20, c. 1133]. Takum 00pa3oM HCHOIB30BAHHE allETA30JaMHJA B YTPECHHEU
no3e 125 mr u BedepHeii 1o3e 250 Mr sSBIsieTCS 11eeco00pa3HbIM i MPOPUIAKTUKH
OCIIO)KHEHHH, 00YCIIOBIIEHHBIX BHICOKOTOPhEM. Y TpeHHSIs 103a 125 Mr HarmpaBiieHa Ha
npenotBparieaue OI'b myTém yMeHbIIEHNS TUNEPBEHTUISIITAN M OJBIIIKH BO BpEeMs
JTHEBHBIX MEPONPUSITHI, B TO BpeMs Kak Oosiee BbIcOKas j03a — 250 MT B BeuepHee
BpEMs — HampaBlieHa Ha MPEeAOTBpaIleHUE HAPYIICHUS IbIXaHUS BO BpeMs CHa,

CBSA3aHHOTO C THIIOBECHTUWIIAILIMEN U TIXKEIIOU TUITOKCEMUEH.

br1o Taxke BhICKa3aHO MPEANOI0KEHHE, YTO alleTa30JaMU MOXKET CMSATYUTh
Ype3MEepHOS TOBBLIIICHUE AAaBJACHUS B JIETOYHOM apTepuu, HaOJIogaecMoe Yy JIHII,
II0JIBEPI)KCHHBIX BBICOKOTOPHOMY OTEKY JIETKHMX HPU BO3JCHCTBHUU THIOKCUH [54, C.
2081; 99, c. 102]. Anera3omaMuj TakKe HCIIOJIB30BAJICA B JICUCHHUU MAIUCHTOB C
XOBJI nérkodl u CpeHEN CTENEHW TSHKECTH [JId YCWICHUS BEHTWISIIUOHHOU
CIIOCOOHOCTH U, TaKUM 00pa3oM, VIYYIICHHS OKCUTEHAIIMd W CHWDKEHUS
TUIIEPKAITHUU, B TO BpeMsl KaK He ObLIO OOHApY»KEHO HHMKAaKOrO NMPEHMYIIECTBA B
OTHOIICHUH TIPOIOJDKUTETHFHOCTH MEXaHUYECKOW BEHTHIIAIIMA M OTBBIKAHKS OT HEE y
rocnuTaan3upoBanueix maruentoB ¢ XOBJI [7, ¢.1089]. Kpome Toro, cormacHo
UCCIIEIOBAHUAM 1N-vitro, Ha )XMBOTHBIX U in-VIVO, alera3oiaaMul MOXKET OKa3bIBaTh

npsMoe JIErOYHOE Ba3OJUIIATATOPHOE JEUCTBUE, OCOOEHHO B THUIOKCHYECKOM

coctosiiuu [81, ¢. L180; 15, ¢. 519; 4, c. 518; 6, c. 4].

1.5. Pe3ome
Jlanuple 00 yBenaudyeHuUUW cMmepTHocTH mnarueHToB ¢ XOBJI, cBsizanHOM

C BBICOKOTOPbEM, MOTIEPKUBAIOT HEOOXOIUMOCTh TTPOBEICHHS UCCIICIOBAHUNA B ATOU
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obmnactu [9, C. 4; 14, c. 651]. Ba)xHO OTMETHUTb, YTO ITOYTH BCE HAYUHBIC HCCIICIOBAHMUS
o oleHKe npeapacnoioxkeHHoctd kK OI'b u ¢gakropoB pucka, mo npoduiiakTUKe U
JCUYEHUI0  TMPOBOJWINCH  HAa  370POBBIX,  (PU3WYECKH  MIPUCIIOCOOICHHBIX
MyTENIECTBEHHUKAX WJIM alIbIIMHUCTaxX B Bo3pacte 10 40 jet. B cBoto oyepenb, OUEHb
Maji0 M3BECTHO O (DU3UOJOTUYECKUX U KIMHUYECKHX PEAKIHUIX Y MaIlMEHTOB C
XPOHUYECKUMH PECIUPATOPHBIME 3a00seBaHusIMU. VIMEHHO MO 3TON mpuynHEe OBLT
NpoBeAEH psa uccienoBanuii naieHToB ¢ XOBJI. O1u ucciaenoBanus Npe1oCcTaBuiIn
HOBBIC Ba)XHBIC JaHHBIC, UMECIOIINE HEMOCPEACTBEHHOE BIUSHHE HA KIMHUYECKYIO
npakTuky. TakuM oOpa3om, OosbHBIE C JETKUM U cpeaHeTsKENbIM TeueHrneM XOBJI
0e3 BBIPAKEHHON TUIOKCEMHH OTHOCHTEIIBHO XOPOIIO TIEPEHOCST BO3/EHCTBUE
BbICOKOTOPBS (110 3200 M), Tem He MeHee OI'b mmm Tsxénas Tumokcemust TpeOyeT
MOAKIIOUEHUSI JOTOJHUTEIBHOTO KHCJIOPOJAa M HEMEIJEHHOIO CIyCKa, 4YTO
BcTpevaercs y 40% manueHToB ¢ JNErkuM U cpeaHeTsnkénsiM TeuenneM XOBJL. B
HACTOAIEE BpPEeMsI HESICHO, MOXHO JIM CHU3UTh OCJIOKHEHUS, BbI3BAaHHBIC
BBICOKOTOpheM Yy Oo0ibHBIX ¢ XOBJI, npumensss ¢ NpOPUIAKTUYECKON IEIbIO
JIEKaQpCTBEHHBIE CPEJICTBA, TaKWe Kak alera3ojiaMHuj, KOTOPbIA  YCHEIIHO
UCIIOJNB3YETCSl MJI1 TMPENOTBPALICHUS OCJIOKHEHUN B YCIIOBHSIX BBICOKOTOPBS Yy

310POBLIX H}Oﬂeﬁ U IIaITMCHTOB C O6Cpr1(TI/IBHBIM aIlHO3 CHa.

JI71st penieHust 3TUX BOMPOCOB OBLIO IPOBEACHO PaHIOMU3UPOBAHHOE I1J1a11€00-
KOHTPOJIMPYEMOE MCCIIEIOBAHUE C alleTa30JaMUAOM. DTO MCCIEIOBAHUE OLICHUBAJIO
THUIIOTE3Y O TOM, YTO NMPOUIaKTHICCKAS TepaITHs aleTa30JIaMUI0M CHIKACT YacTOTY
Bo3HUKHOBeHUsT HBOB y xuteneit nHuskoropesa ¢ XOBJI Bo BpeMsa IBYXIHEBHOIO
npeobsiBanus Ha BeicoTe 3100 M. [ maruenToB ¢ XOBJI BaxkHO HE TOJIBKO CHU3UTH
puck Bo3HukHOBeHuss HBOB, HO 1 penoTBpaTuTh M100BIE IPYTHE COOTBETCTBYIOIINE
CUMITOMBI M HEXEJIATEJIbHBIE SIBJICHUSA, CBSI3aHHBIC C BBICOKOTOPHEM, HAIIPUMEpP

TAXKENYIO TUIIOKCEMUIO, TPEOYIOIIYI0 MEIUIIMHCKOTO BMEILIATEIbCTRA.
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I'JTABA 2. METOAOJOI'USA U METOIbI UCCJIEJOBAHUA

2.1. Marepuajabl U METOAbI

2.1.1.T'unore3a

2.1.1.1. OcnoBHas runore3a. [Tpuém anerazomamuaa (125 mr yrpom u 250 mMr
BeuepoM, nepopaiibHo) y 00ibHbIX ¢ XOBJI 10 1 BO BpeMs npeObIBaHUsI Ha BHICOTE
3100 M B TeueHue NBYX JHEH CHU3ZUT PUCK Pa3BUTHS OCJIOKHEHHUH, 00YCIOBICHHBIX
BBICOKOrOpheM, Takux Kak OI'b (ouenka npu nomomu mkaiel Jleik-Jlynsa),
runiokcemusi (SpO2 B coctosiHUM TOKOsi <85% B Teuenue >30 mun wim <70%

B TCUEHHE >15 MuUH), FOJOBHBIC 00JIH, AUapes, IUIOX0M COH, moBbIieHne AJl.

2.1.1.2. Bropuunbie rumorte3bl. [Ipuém amerazomamuma (125 mr yrpom
u 250 Mr Beyepom, nepopanbHo) y 60mbpHBIX ¢ XOBJI 10 1 Bo Bpemst mpeObIBaHUS HA
BbicoTe 3200 M B TE€YEHUE ABYX IHEW YMEHBIIUT BBIpAXKEHHOCTh cuMnToMoB OI'b
U Ipyrue CyOBbEKTUBHBIE HENPUSATHBIE ONIYLUIEHUS, YIYYLIIUT apTEpPHAIBHYIO
OKCHUTEHAIIMIO, (PU3MYECKYI0 pabOTOCIMOCOOHOCTh M KapJAHOPECIHUPATOPHYIO
GyHKINIO, YIY4YIIUT HOYHOE JbIXaHHWE M Ka4eCTBO CHA BO BpeMsl MpeObIBaHUS

Ha BBICOTC.

2.1.2. lleanb uccjie10BaHMS

N3yunTh YacToTy pa3BUTHUS OCTPOM TOPHOW OOJE3HHU, HEOIArOMPHUSTHBIX
3¢ ()EKTOB BO3ACHCTBUS ¥ JPYTHMX TATOJIOTHYECKUX COCTOSHHUM, BBI3BAHHBIX
KPAaTKOBPEMEHHBIM  TMPEOBIBAHUEM B  YCJOBHUSX  BBICOKOTOPhbS Yy  OOJBHBIX
C XpOHHYECKOW OOCTPYKTUBHOW OO0JIE3HBIO JIETKUX, M pa3padoTaTh MOIXOJbI HMX

npo(UIAKTUKU C UCTIOIb30BAaHUEM all€Ta30JIaMH/IA.

2.1.3.3axaum uccjie10BaHuA
1. N3yuuTh NpeIMKTOPBI Pa3BUTHSI, YACTOTY OCTPOI TOPHOU OOJIE3HU U APYTHUX
NAaTOJIOTMYECKUX cOocTOsiHUM y OonbHBIX ¢ XOBJI npu KpaTKOBpeMEHHOU

azamnTanuvn K YCJIOBUAM BbBICOKOT'OPbA.
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2. HccnenoBarh M3MEHEHHS JIETOYHOM Te€MOJAMHAMUKHA M (PYHKIHUHM JETKUX
y 6onpHBIX ¢ XOBJI mpu KpaTkOBpeMEHHOM MpPeObIBAHUU B YCIOBHSX
BBICOKOTOPbSI.

3. UccnenoBarh kinuHUYeckHe H (pusnosorndeckue 3pdexkTsl oT mpuéma
areTazoamMuaa Uil MpOoGUIAKTUKH OCTPOW TOpPHOW OOJIE3HHW W APYTHX
ocnoxkHeHuil y OonmpHBIX ¢ XOBJI, BBI3BaHHBIX KPaTKOBPEMEHHBIM

HpC6LIBaHI/I€M B YCJIOBHAX BBICOKOT'OPbAI.

2.1.4. O0beKT uccae10BaAHUSA

Jist mpoBenenust uccaenaoBaHus Obuto orodOpaHo 180 6ompHBIX ¢ XOBJI 13
HNOJUKIMHUKKM HanuoHanbHOrO LEHTpa KapAMOJIOTMM W TEpamuu W U3 JpPYrux
pPErMOHANBHBIX KIIMHUK, a TaKXEe UCIOJIb30BaTh B psane cén Uyiickoil 00acTh METO

CKPUHUHTA MPOKUBAIOIIUX B YCIOBUAX HUZKOTOPbs (<760 M).

2.1.5. Kputepun BKIKOYEHUSs

—  MyXCKo# U )KeHCKuH 10J1, Bo3pacT 35—75 Jer.

— Hammune XOBJI, nuarnoctupoBaHHOW cornacHo pekoMenaanusm GOLD
(ODB; 40-80% oT mOKHOTO [MOCTOPOHXOAMIATAIIMOHHBIN TECT], MHICKC
Tudpduo < 0,7, SPO; > 92%, PaCO, < 5,5 klla [45 mm pt. cT.] Ha BBICOTE
750 ™).

—  MecTto poxaeHus 1 poXkuBaHue Ha HU3Koropbe (<800 m).

—  IIucemenHoe HHPOPMUPOBAHHOE COTJIACHE.

2.1.6. Kputepun HCKJIIO4YeHUSA
—  O6octpenne XOBJI 3a mocneanue Tpu Mecsia, oueHb Tsixénoe reuenue X OBJI
¢ runokcuer Ha Manion BeicoTe (ODB; < 40% ot gomxkHoro, SpO, < 92%,
PaCO;, > 5,5 kIla [45 MM pT. cT.] Ha BeIcOTE 760 M).
—  ComnytcTBylomniie 3a00JieBaHUs, TaKWe KaK HEKOHTPOJIMPYEMbIC CEpICUHO-
COCyaHMCTbic OOJIe3HHM, T.€. HecTaOWabHAs CHCTEMHas apTepuabHas
THIICPTEH3Us, KOpOHApHas OOJIe3Hb Cep/Ia; HWHCYJIbT, TPU3HAKA WU

CUMIITOMBI CHHJApOMa 0OcTpykTHBHOro amHod cHa (COAC) unmu apyrux
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HapyIIEHUH KOHTPOJIS AbIXaHMS, THEBMOTOPAKC B TEUEHUE IMOCIEIHUX TPEX
MECSIIEB.

—  HeBponoruueckue, peBMaTOJIOTHYECKUE WM TICUXUATPUUECKHE 3a00IeBaHUS,
KOTOpbIE MOTYT MOMELIATh COOJIIOJIEHUIO MPOTOKOJIA, BKIIIOYAs YPEe3MEpPHOE
KypeHue (>20 curaper B JIeHb), PETYJSIPHOE YIIOTpeOIeHHE aIKOT OISl

— UM3BecTtHad mnoyewyHass HEJOCTATOYHOCTh WJIM AJUIEPTUsl HA aneTa3olamMuja
U IpyTue Cyiab(paHUIaMUIbI.

—  Kparkocpounoe unm goirocpodyHoe npedbiBaHue Ha BbicoTe Ooznee 1500 m

B TCUCHHC ITOCJICOAHCTO MCCALIA.

2.2. JIu3aiiH uccjiea10BaHusl

D710 OBUTO PaHAOMHU3UPOBAHHOE, IBOMHOE CIIETOE, MIarne00-KOHTPOINpYyeMOe,
napajuleIbHOE MCCIIEOBAHUE MO OLEHKe 3(QQPEeKTUBHOCTH aneTazojaMuia s
npoduiaktukn u  JedeHuss OI'b u  apyrux HexenaredbHbIX POSBICHHA,
00yCJOBIIEHHBIX BhICOKOTOphEM Yy OoiibHBIX ¢ XOBJI (O®B; 40-80% ot gomxHOTrO,
SpO; > 92%, PaCO; < 5,5 klla Ha BeicoTe 750 M), KUBYIIUX B YCIOBHSIX HU3KOTOPhS
(800 m). UccnemoBanue ObuT0 0100peHO DTHdeckum komuterom HIIKuT (08-2017)
W 3aperucTpupoBaHo Ha caite www.clinicaltrials.gov (NCT03156231). Bce
YYaCTHUKA Al THCbMEHHOE WH(GOPMHUPOBAHHOE COTJacCM€ Ha  y4acTHe

B MCCJICJIOBAHUH.

JlanHoe uccienoBaHue OBLJIO BBHITIOJHEHO B paMKax TPEXJIETHEW MPOrpamMMbl,
pa3fen€éHHOM Ha TpPU JTald, YTO MO3BOJWIO MHPOBECTH IMPOMEKYTOUHBIM aHAIU3
Y NIPEIOCTABUTH BO3MOKHOCTh BHOCUTH KOPPEKTUBBI B OCHOBHOM MPOTOKOJI, €CJIH 3TO

OBLTO HEOOXOAMMO (IM3aifH NCCIICOBaHUS MPEICTaBIeH Ha pucyHke 2.1).
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OT60p ManueHToB
basosble uccnenosanus B bumkeke (750 m), 2 nHs u 1 HOub

['pynna, npuHuMaromas
areTa3oaMul

Pannomusanusa

OO0cnegoBaHue MaCHTOB B
Hay4YHO-HCCJIEA0BATEIIbCKOM IIEHTPE
«Too-Amyy» (3100 M) Ha
MDOTSDKEHUU 2 THEH U 2 Houel

OKOHYAHME UCCIIENOBAHUA
AHaIM3 OTYyYEHHBIX JTAHHBIX

Tpancdep manueHToB B BBICOKOTOPHBIN
MEIULUMUHCKUHN U Hay4YHbII HeHTp «Too-Auryy»

(3100 m)

I'pynma, npuHMMaromas
iane6o

O0creoBaHue MAIMEHTOB B HAYYHO-
HCCIIeI0BaTeIbCKOM HeHTpe «Too-
Atryy» (3100 M) Ha TIPOTSKEHUH
2 nHell u 2 Hovei

Tpancdep manuenTos B burikek (760 m)

OKOHYAHME UCCIIEIOBAHUA
AHaIN3 OTyYEeHHBIX JTAHHBIX

Pucynox 2.1 — Jluzaiin uccrnegoBaHus

Uccnenosanne nposoaunock B nepuoa ¢ Mag 2017 roga no asrycr 2019 roga
Ha 0a3e oT/eNeHus myabMoHoJoruu U aymeprosioruu ¢ BUIT HanmonansHoro nenTpa
KapJIMOJIOTHH U Tepanuu uMeHu akagemuka M. M. Muppaxumosa (HLIKuT) B ropoze
bumikeke (760 M) u Ha 6a3e BBICOKOTOPHOTO MEIUIIMHCKOIO HAYYHOTO IICHTpa Ha
nepeBasie Too-Amryy (3100 m). /laHHast BBICOTa U MECTO PACIOJIOKEHHUS HICATBLHO
NOAXOAWJIM JJI1 TPOBEICHUS YKAa3aHHOTO PaHAOMU3UPOBAHHOTO KIMHUYECKOTO
UCCIIEIOBAHMSI;, TaM MMEETCsl XOpOIlasi I0pora, MO3BOJISIIOIIAs MalleHTaM OBICTPO
n00paThCs 10 BHICOKOIOPHOTO CTallMOHAapa, U MPEAyCMOTpPEeHa HBaKyalus B cllydae
HeoOxoaumocTu. [lannenTtsl nepeBo3mnuch u3 builikeka B BBICOKOTOPHBIN CTallMOHAp

¥ 00paTHO Ha MHUKpPOaBTOOycCax B COMPOBOXKICHUU Bpada W MeAcecTphl. B 1eHTpe
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OJTHOBPEMEHHO MOTJIM HAaXOJUTCS 25 MalMEeHTOB U 0 25 COTPYAHUKOB, UMEJIAch BCS

HeoOXoiuMast HHQpacTpyKTypa.

2.3. OCHOBHBIE MeTOAbI CCJIEIOBAHUS

Anamnes, cumnmomvl, KiuHUueckuti ocmomp. Y TAIMEHTOB colupacs
TIIATETHHBIA aHAMHE3 ¥ OBLIIM OTMEYCHBI BCe METUITMHCKHE TpoOaembl. KiimHudeckuii
OCMOTp BKIIIOYAl HU3MEpPEHHE pocTa, Beca, aprepuanbHoro naasneHusi, UYCC,
ayCKyJbTaIMIO JETKUX U cepana. Onpeaensuics GyHKIIMOHATBHBIA KJIacC CepIeIHON
HenocrarouHoctd (CH) mo NYHA, onenka Tsbxkectn XOBJI mo CAT-recty [23, C.
650]; cTeneHb OMABINIKK ONPEACSUIA MPH MOMOIIM MOIU(PHUIIUPOBAHHOW ITKAJIBI
Medical Research Council (MRC) [64, c. 582]. Bbuin 3a10KyMEHTHPOBaHbI TAKXKE BCE
CUMIITOMBI U TPOOJIEMBI, O KOTOPBIX COOOIIAIN YYaCTHUKHU UCCIIEIOBAHU.

lIposenenus OI'B OblIU omnpeneneHbl Mo ONnpocHUKY — mkane Jlelk-Jlyusa
(Lake Louise score, LLS), Bepcust 1993 roaa, u 1mikajie caMOOIIEHKA CUMITOMOB OT 0
1o 15 6ainoB (OT oTCyTCTBUS 110 TsDKEMOM cTenienn) [97, €. 273], koTopas BKIIIOYaeT
CaMOOIIEHKY CHMMOTOMOB (TOJIOBHAs 00Jib, YCTaJOCTh, KEIYJOUYHO-KUIIICUHBIH
TUCKOM(DOPT, TOJIOBOKPYKEHHE, TTPOOJIEMBI CO CHOM); KOJIMYeCcTBO OayuioB — ot ()
(orcyterByeT) no 3 (Tsokénas) [96, €. 273]. beuia taxke 3amoiiHeHa HepeOpabHast
OLICHKA TI0 OMPOCHUKY 3KOJOrHMYecKux cumntomMoB (AMSc) [79, ¢. 1067], koTopsrii
cocrosin u3 11 BompocoB o cumnromax OI'b (moxoe camouyBCTBHE, YYyBCTBO
MOXMEJIbs, HApyIIeHHE KOOPNHAIINN, CH)KEHUE 3PEHUS, TOJIOBOKPYKEHUE, TOJIOBHAS
00JIb, CHIDKCHHE allleTUTa, cJ1ab0oCTh, TOITHOTA, 0OMOPOK). Kaxkaplii U3 CHMITOMOB
orieHuBasicst ot O (coBceM HeET) 10 5 (KpaiHssi CTENEeHb) CO B3BEIICHHBIM OOIIUM
cymmapubiM OamioMm ot O (coBcem HeT) 1m0 5 (kpaiiHss cteneHb). OOumi moacuér
0amnoB mikane Jletik-JIynsza (>3) B coueTaHHM C TOJIOBHOW OOJIbIO MJIM B3BCIIICHHAS
cymma OayioB mo mkaie AMSc (>0,7) paccmarpuBamuch kak nposisienusi OI'B.
COHJIMBOCTH OLIEHUBAJIACh 110 MiKaie connrBoctd Epworth u Karolinska [49, c. 443],
a CyObEKTHBHOE KauyeCTBO CHA — C IMOMOIIBIO BU3YaJIbHOW aHAIOTOBOM IITKAJIBI.

Tonrepanmnocms K ¢usuyeckoi Haepyske. BceM malneHTaM IpOBOAMIICS

meCTHMHHYTHBIﬁ LIArOBBIM TECT AJis1 OIPEACIICHUSA TOJICPAHTHOCTH K (1)I/ISI/II-IGCKOI\/'I
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narpyske [10, ¢. 113], ¢ ouenkoii SpO; 1Mo MyIbCOKCUMETPUH U 3alI0JTHCHHEM IIKAJIbI
bopra B kon1e tecra. [lapamnensHo onpenensuch AJl 1 4actoTa mysbca B Hayajie u
B KOHIIE TeCTa.

OKI' u axokapouoepagusa. Ilaumentam Bbimosnena OKI' (12 orBenenuid)
U JIOTIIEP-IXOKapauorpadus ¢ aHaIM30M pa3MepOB MPABOTO, JICBOTO JKEITyA0YKOB U
npeacepauii. CHCTOIMYECKOE TaBICHHE B IETOYHON apTEPHUH OMPEEICHO C TTOMOIIHIO
TPaHCTPUKYCIHIATLHON pEerypruTaluu, a CpelIHee N1aBlieHUe B JIETOYHOW apTepuu
MOJICUNTAHO TI0 BPEMEHH YCKOPEHHUS IOTOKa B BBIHOCAIIEM TPAKTE IPABOTO
xenmymouka [68, c. 354].

Kapouopecnupamoproe monumopuposanue cna. HenpepbIlBHOE UCCIEIOBAHNE
CHa MPOBOAWIOCH W aHanmuzupoBaioch ¢ 22:00 (cer BbiKIOYeH) A0 6:00 (cBer
BKJIIOYEH) ¢ momoIpio ycrpoicTB Alice5 u PDX (Philips Respironics, r. [lopunres,
[IBetiiapusi). MOHUTOPUHT BKJIIOYAJl 3alMCH HOCOBBIX KaHIOJb JIJIS PETHCTPALIMHU
TBIXaTEIBLHOTO MMOTOKA; 3aMMKMCH C JaTYMKA PETUCTPANMH SKCKYPCHH TPYIHOU KIICTKH
U )KMBOTa C TOMOINIbI0 HHIYKIMOHHOW meTusmMorpaduu, sJeKTpokapauorpaduu
Y TIOJIOKCHUS TeJla; ayJAMOBH3yaIbHBIC 3allMCH C HWCIOJIb30BaHUEM HH(pPaKpacHOM
KaMepbl U TyJbCOKCHMMETpuu. Bce (¢u3nosornyeckue CUTrHaJIbl OTOOpakKalIHCh
C ayIMOBU3YaJbHBIMH CHUTHAJIaMHd B PEXHME pPEabHOTO BPEMEHH B IEHTPAIBHOU
JACTIETYEPCKON U KOHTPOJIUPOBAIUCH UccaenoBaTeneM. B cinydae nposisienust HBOB,
takux kak SpO; < 80% B Teuenue >30 MHH, HCCIIEAOBATENb MPOBOAWI OCMOTP
NAaIMCHTa W TOJIKI0Yal KUCIOPOJHYIO Tepanuio U (W) Ipyroe JCUYCHHUEe Mo Mepe
HeoOxomuMocTu. MHAEKC amHO?/TUMOMHOD W HWHAEKC JecaTypaluu KHCIopoa
(SpO; > 3%) paccumThIBAICS KaK CpeaHee YnciIo coObThii B yac [84, ¢. 1957].

Cnupomempus ¢ b6ponxoounamayuorHvlm  mecmom.  CrnupomeTpus
¢ OpOHXOAMIATAIIMOHHBIM TECTOM MIPOBOIUIIACH C UCITOJIb30BAaHUEM
OpoHxoauiaratopa KopoTtkoro aeiictBusi (canpOyramon, 200 MKr) B COOTBETCTBUU
¢ mexxayHapoaabiMu ctanaptamu (Ergostick; Geratherm Medical AG, I'epmanus).

Kapouonynomonanvuoiti  naepysoumwiii.  mecm.  [lallM€HTBl  BBINOJHSUIA
KapJUOMyJIbMOHANbHBIA HArpy304HbIM TECT € TMOCTENEHHBIM HENPEPHIBHBIM

BO3pacTaHueM MoImHocTu Harpy3ku (10 Bt/mMuH) myis onpeneneHus mepeHOCUMOCTH
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cyOMakcMManabHOW (U3NYECKOW HArpy3Kd; TaKKe OICHUBAIACh BEHTHIISAIINS,
notpebienue kucnopoa (Oazxy) U BeiIeTeHUE yriiekuciaoro ra3a (COqy,y). B mporecce
KapIUOMyJIbMOHATBHOW HATPy309YHON MPOOBI MUHYTHASI BEHTUJISIITUS U BBIIBIXaeMbIC
ra3bl (Ozsy U COgzpyy) UBMEPSUIMCH TPU  JABIXaHUM 4Yepe3 JIUIEBYI0 MACKYy,
MOJICOeTMHEHHYIO uepe3 Mpeodpa3zoBaTelib MOTOKA BO3yXa K Ta30aHaIN3aTOPY.

Ananuz eazos apmepuanvHou Kposu. AHaIW3 Ta30B apTePHAIbHON KpOBU
IIPOBOAMIIM Ha 00pasliax KpOBH U3 JIydeBoi apTepuu Ha mpubdope Rapid Point 500
(Siemens, [1IBetimapus).

Jleuenue ayemasonamudom u naayebo. IlallMeHTH TMOJMy4Yaldd KarCyJibl
arerazonamuga — 125 mr 3a 3aBTpakoM yTpom U 250 Mr B 0OeeHHOE U BEUYepHee
BpeMs (MapajuliesibHasi Tpymma Tnojyyana Iwianedo). JleueHue mnpoxoauwno Tmoa
MPUCMOTPOM HCCIIEIOBATEIBCKOTO TEPCOHANIa HAuYMHAs CO JIHS TMPUOBITUS U JO

0TbhEC3/1a, HA TPOTAKCHHUHN BCCTO Hpe6BIBaHI/ISI Ha BBICOTC.

2.4. BMmemaTtejibCTBO

ba3oBas onieHKa NpoBoAKIIaCh B OTACIEHUH ITyJIbMOHOJIOTUU U aJIIEPrOJIOTHH C
6moxoM nHTeHCHBHOM MmynbMoHooruu HIIKuT (bumkek, 760 m), a 3aTeM BO Bpems
JIBYXJTHEBHOTO TPEOBIBaHHS B BHICOKOTOPHOM HAYYHOM METUITMHCKOM IieHTpe «Too-
Amyy» (mepeBan Too-Amryy, 3100 m). Bo Bpemss mpoBeneHHs] HUCCIEIOBAHUS
YYaCTHUKH NPUAECPKUBATUCH CTPYKTYpUpOBaHHOM mnporpammbl ¢ 6:00 mo 22:00
¥ HOYHOTO OTJIbIXa B ocTaBuieecss BpeMs. [loMuMo TecToB, JHEBHbIE MEPONPUATHUS
BKJIFOYAJIM TPEXPa30BOE MUTAHHE, CTAHJAPTU3UPOBAHHbIE (PU3UUECKHE YIPAKHEHUS
(cranoHapHasi e3/1a Ha Besocuriene B 1-if ¥ 3-i JeHb), MPOTYIKH U (WJIN) OTIBIX.
["a3upoBaHHbBIE HANMMTKH W aJIKOTOJb B MECTE IPOBEIEHUS MCCIEAOBaHUS ObUIH
HenocTynmHbl. ['paduk mpoBeneHUsT WCCIEOBAaHWA B YCIOBUSX BBICOKOTOPBS
npeacTaBieH B Tabmuie 2.1. AHaIOTHYHBINA TpaduK MPUMEHSIICS I UCCIIeAOBaHNN

B YCJIOBUSAX HU3KOTOpbs (760 m).

Karncynebr anterazonamuaa (125 mr, 1 karc. yrpom u 2 Karic. Be4epoMm) WK 11anedo
MPUHUMAIUCH 110]T HAOIIOJICHUEM HCCleloBaTeNe HaurHas 3a 24 yaca J10 U BO BpeMs

npeObsiBanust Ha BbicoTe 3100 M. BriOpanHas BeuepHsAs 1o03a ailera3oiamuia Obuia

35



BBIIIIE YTPEHHEU, 4T0OBl JOOUTHCS Oojiee CHIbHOTO 3¢ (deKTa Ha TMMOBEHTUIISAIINIO,
CBSI3aHHYIO C YpE3MEPHON TUITOKCEMHUEH BO BpeMs CHa Ha BHICOKOTOPHE U aIllHOd CHA.
boneubie  XOBJI ¢ mposBnenusimu  HBOB  momydanmu  kuciopogHoe
¥ MEIMKAMECHTO3HOE JICUCHHE TI0 Mepe HEOOXOAMMOCTH WIU B COOTBETCTBHUH

C PCKOMCHIAINsAMUN HC3aBUCUMOI'O Bpaya.

Tabauya 2.1 — I'paduk IpoBeICHUS UCCIACIOBAHUHN B YCIOBUSIX BRICOKOTOPbS

Henn Bpewms HecTBus

1-it nenn | 11:00-13:30 | [IpubbiTie B oOTaACHCHHME MyJbMOHOJOrUU (r. buiikek), Hayaio
KOHTpoJIUpyemMoro npuéma mpenapara, oben, wuHdopmaius 00
ucclieIoBaHuH, COOp aHaMHe3a, KIIMHUYECKOe 00cieJoBaHue, HOUEBKA
2-i1 nens | 9:00-13:00 | Beiesn u tpancdep u3 bumkeka Ha BRICOKOTOpHBIN cTannoHap «Too-
Anryy» Ha MUKpOaBTOOycax

13:00-16:00 | ITpubbiTe B crammoHap «Too-Amyy» (3100 ™), KpaTkwuii
KIIMHUYIECKUI OCMOTp, 00€1, OTABIX

16:00-18:30 | Coop amamHe3a, 3alOIHCHHE aHKET, KIMHUYECKHA OCMOTD,
CIHPOMETPHS

18:30-20:00 | VkuH U OTABIX

22:00-7:00 | KapanopecnupaTOpHOE MOHUTOPUPOBAHKHE BO BpEMsI CHA
3-it nens | 7:00-8:00 Knuanyeckoe oOcnemoBanme, aHaIN3 Ta30B apTepHaIbHOW KPOBU

8:00-9:00 3aBTpak

9:00-13:00 | 3amonHEHHWE OMPOCHUKOB, CTUPOMETPHS, IECTUMUHYTHBIN IIaroBBIH
TECT, KapANOITyIbMOHATIBHBIA HATPY304YHBINA TECT

13:00-18:00 | O6en, sxokapauorpadus, OTIBIX
18:00-20:00 | Vxuu

22:00-7:00 | KapanopecnupaTOpHOE MOHUTOPUPOBAHKHE BO BpEMsl CHA
4-ii nens | 7:00-8:00 Knuanyeckoe oOcneoBaHme, aHAIN3 Ta30B apTepUATbHONW KPOBU

8:00-9:00 3aBTpak

9:00-12:30 | 3amonHEHWE OMPOCHHUKOB, CTUPOMETPHSI, IIECTUMUHYTHBIN IIaroBBIH
TeCT

12:30-13:30 | Oben

13:30-17:30 | Tpancdep B bumkek Ha MHKpoaBTOOycax
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2.5. OnpenesieHue NEPBUYHOTO pe3yabTaTa

[lepBuyHBIM pe3yibTaTOM ObllIa YacTOTa BO3HUKHOBEHHUS KOMILJIEKCHON
kKoHeyHo Toukn HBOB, omnpenenseMoll kak ogHO wWid Ooyiee U3 CIEAYIOIIMX
cocTosiHUM BO Bpemst rpedbiBanus Ha BbicoTe 3100 m: OI'b no mikane Jletik-Jlynza >3,
BKJItOYasi TOJOBHYIO0 00ib M (wim) AMSc > 0,7; Tspkénas TUIIOKCEMUS, CpeaHee
sHaueHue SPO; B mokoe <80% B Teuenue >30 muH nmu <75% B TeueHue >15 muH;
WHIYIIMpOBaHHas (GU3MUEeCKOW Harpy3kod necarypamms kuciopoga SpOz < 75%
B TeUeHHE >1 MUH, COMPOBOXKAaeMas CHMIITOMAMH WM MpPHU3HAKAMU THIIOKCEMHUU;
CUMITOMAaTHYECKOE CEpIeYHO-COCYAUCTOE 3a00JIeBaHUE, TAKOE KaK TMIIEPTOHUS,
CHUCTOJINYECKOE  aprepuanbHoe  aaBieHue >200 MM pT. CT., AUACTOJIAYECKOE
aprepuasibHOEe naBieHue >110 MM pT. cT., HE pearupyromee Ha Ipenaparsl,
CHIDKAIOIIME apTepuanbHOE JaBieHue, B TeueHue 14, Gomp B rpyau ¢ OKI-
IpU3HAKaMU UIIEMHUH WM BIEPBBIC BOSHUKIIICH apUTMUEH; BBIXOJ U3 HCCIEAOBAHNUS
[0 PELIECHUI0 HE3aBUCHUMOIO Bpauya, OTBETCTBEHHOI'O 3a 0€30IacCHOCTh YYACTHUKOB,

HJIN 110 KCJIaHHUIO CaMOI'0 ITIallMCHTA.

Kommnekcnas koneunas touka HBOB, a ve npocto OI'b, 6bina BriOpana 1o
KJIIMHAYECKUM COOOpaX€HUSIM M COOOpakeHUsIM 0e30MacHOCTH. Y MAalMEeHTOB
c XOBJI, ™MHOrue w3 KOTOPBIX MMEKT CEPACUYHO-COCYAUCThIE U  JIPyTHE
COMYTCTBYIOIIKE 3a00JI€BaHUs, BO BpeMs MOAbEMA U KPATKOBPEMEHHOTI'O MPEOhIBAHUS
Ha BBICOKOTOPKE C KIIMHUYECKOU TOYKU 3PEHUS OBLIIO BAXKHO MPETOTBPATUTH HE TOJIHKO
OI'b, HO U ApyTrUe COOTBETCTBYIOIIME ITPOOJIEMBI CO 30POBHEM U JUCKOMMBOPT. XOTS
s nauueHToB ¢ XOBJI He yCTaHOBIIEHO YETKOTrO MOpOra OMacCHOW THUITOKCEMHH,
OOIIETPUHATON KIMHUYECKOW TPAKTUKOW siBIIsieTcs moanepxkanue SpO; Bbimie 85—
90% [71, c. 2; 55, c. 1259; 66, c. 1619]. [TockonbKy Tsbkénas THIIOKCEMUs TpeOoBaa
MpPEKpaICHUs] KCCIECNOBAaHUS M TMOJKIIOYEHUS KHUCJIOPOJAHOM Tepanuu, 3TO
MpeNonpeaeéHHOe TPABUIIO OE30MaCHOCTH MOTJIO MPEAOTBPATUTh BO3SHUKHOBEHHE

OI'b.
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2.6. Pa3mep BbIOOpKH

B cooTrBeTcTBHM ¢ mnpeaplAylMMH ucciemoBanusmu [8, c. 1; 34, c. 1]
O’KHJIaJI0Ch, YTO YacToTa Bo3HMKHOBeHUss HBOB B rpymme mmane6o cocraBut 45%.
[Ipeanonaras oTHOCUTENbHOE CHUXEHHUE 3a0osieBaemoctd Ha 50% (T.e. ¢ 45 no
22,5%) ¥ak MUHUMaJIbHO 3HA4YMMOE, IABYCTOpOHHSs anbda pasHa 0,05; s
noctrxeHus moirHocty 80% TpedoBaics 00bEM BeIOOPKH B 154 yyactHuka. C yuérom

OTCeBa IJIaHUPOBAJIOCh HaOpaTh 180 malueHToBR.

2.7. PangoMu3anmsi M ocjenjieHue

VYyacTHUKM UCCeAOBaHUA OBUIM PACOpPEACNICHbl CIIydyaHbIM 00pa3om
¢ moMoIsio KommbioTepHoi nporpammel (STATA SE 13.0, rct minim) Ha Tpymnisl
c pacnpenenenueM 1 : 1, modyyaronme arera3ogamMua U 1ianedo ¢ yuéToM Bo3pacTa
(35-50 u 51-75 ner), mona (My»XUUHBI ¥ )KSHIIUHBI) ¥ CTEIICHH TSHKECTH OOCTPYKIIUU
(O®B; 40-59% u 60-80% ot momxuoro) [92, ¢. 23]. HezaBucumslii (apmarieBT
MIPUTOTOBMIT HICHTUYHBIC KATICYJIbI C aKTUBHBIM BEIIECTBOM M TUIAIe00, TOMECUEHHBIC
CEeKpPETHBIM KoAOM. llepeueHp KOIOB XpaHWICS B TalHE OT MCCIEI0BaTENEH

U IMalMCHTOB A0 ITOJIHOT'O c6opa H aHaJIn3a JaHHBIX.

2.8. AHAJIN3 JAHHBLIX U CTATHCTHKA

JlaHHBIE OMHUCaHBl B BUJE 4YMCEN, MOACYETOB M cpeaHux =SD. IlepBuuHbie
pesynbTathl (T. €. yactora Bo3HUKHOBeHHs HBOB u OI'b cooTBeTCTBEHHO)
aHATM3UPOBAIMCH C TIOMOIILIO CTATUCTUKHA XH-KBAJApaT B MOMYJSIHUAX «aHATH3 TI0
HazHaueHHOMY JieueHuto — |TT-anmamu3  (intention-to-treat)» wu  per-protocol.
CTaTUCTUYECKH 3HAYUMBIMH CUYUTAIUCh JBYXCTOpoHHHME BepositHocth P < 0,05
(ms yaéTa MOTeHIIMATBHBIX TIOJIOKHUTEIIBHBIX U OTPUIIATSIBHBIX () PEKTOB OT mpuéma
arnerazonamuaa). Kpome Ttoro, ObLIM MPOBEAEHBI aHAIU3Bl MPOMOPIIMOHATBHBIX
puckoB Kammana — Meliepa u  Kokca. CoOTBETCTBHUE  MPEANOTOKEHUS
O MPOTIOPITMOHAIIBHOCTH  OIEHUBAJIOCh TYTEM BU3YaABLHOTO OCMOTpa TpaduKoB

Kamnana — Metiepa u morapuMudecKux quarpamm.

I[J'IH OIICHKH BJIMAHUA ali€Ta3oJlaMHaa Ha HCpBI/I‘{HHﬁ pe3ybTaT B 3aBUCUMOCTH

OT mona Obul MNPOBEAEH MNPEABAPUTEIBHO OMNPENENEHHBIA MHOTOBAPUAHTHBIM
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perpeccuoHHbIi aHanu3 Kokca ¢ ucnosnbs3zoBaHueM 0osiee pacpOCTpaHEHHOTO MoJa
B KaUECTBE HCXOAHOrO (MY>KUMHBI), WJ€HAa B3aUMOJEHCTBUS (mpenapar X I0J),
a Takke KoBapuamuii Bo3pacta u O®B;. Bce mnepemenHble ObUIHM COXpaHEHBI

B OKOHYATEJIbHOU MOJCIIH.

Yucno Oo0NbHBIX, KOTOphIX HeoOxomumo Jeunth (UBHJI, NNT), Obuto

pacCUMTaHO C UCTIOIb30BaHUEM 95%-HOT0 I0BEpUTEIILHOTO UHTEpBaia benaepa.

Bropuunble mcXonbl OBUIM MpOaHAIM3HPOBAHBI B TOIYJISAIMHA per-protocol,
BKJIIOYAsl JTAHHBIE YYACTHUKOB, OCTABIIMXCS B HMCCIEOOBAHUU, C HCIIOJIb30BAaHUEM
JIMHEHHBIX CMEIIAaHHBIX PErpecCUOHHBIX MojieNiell 0e3 3aMeHbl OTCYTCTBYIOIIUX
JTaHHbIX. Pe3ynpTarsl npeacraBieHsl kKak cpeanne £SD u cpennue paznuuus ¢ 95%-
HBIMH JIOBEPUTEILHBIMU WHTEpBajaMu O€3 IMOIMpaBKHM HAa MHOXKECTBEHHOCTh U 0e3

3Ha4YeHuu P.

2.9. HayyHasi HOBU3HA M CCJIe0BAHUS

B pamkax [aHHOTO HCCEIOBaHUS BIEPBbIE OBUIM M3yY€HBl KapJauo-
pecniupatopHbie GyHKIMH y 00ibHBIX ¢ XOBJI mpu kpaTkoBpeMEeHHOM TTpeObIBaHUU
Ha BBICOKOTOphe. BnepBbie Obuta ouneHeHa 3(O(PEKTUBHOCTh MPUMEHEHUS
alieTa3ojaMua Ha KIMHUYECKYI0 CHUMITOMATHKY, (DYHKIMIO JbIXaHUS, JETOUYHYIO
remonuHaMuky U npoduinaktuky OI'b u HBOB y Gonbsabix ¢ XOBJI mpu noabéme

Y KPaTKOBPEMEHHOM NPeObIBAHNN HA BHICOKOTOPbE.

2.10. Oxknaembie pe3yJibTaThI

IIpennaraemoe uccnenoBaHue MO3BOJUT ONPENEINUTHh NPEAUKTOPHI PA3BUTUS
U TIPOTPECCUPOBAHUSI  OCTPOM  TOpHOM  OOJE3HM W  JAPYrMX  OCJIOXKHEHUH,
OOYyCJIOBJIEHHBIX KPAaTKOBPEMEHHBIM MpeObIBAHMEM B YCIOBHUSX BBICOKOTOPBS,

y 60osbHbIX ¢ XOBJI.

[Tpuém amerazonamuga (125 Mr ytpom u 250 Mr BedepoMm, MEpOpalIbHO)
y 60ompHBIX ¢ XOBJI 10 1 Bo Bpemst nipeObiBanus Ha BbicoTe 3200 M B TeueHHE JABYX
JTHEH CHU3UT PHUCK Pa3BUTUS OCJIOXXHEHUW, OOYCIOBJICHHBIX BBICOKOTOPHEM,

YMEHBIUIUT BhIpaXeHHOCTh cuMnToMOB OI'b u npyrue cyObeKTHBHBIE HENPUSITHBIC
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OLLYIICHHUS, YIIYYIIUT apTepuaIbHyI0 OKCHUT€HAIIHIO, bu3nUecKyto
paboTOCIIOCOOHOCTh, CEPACUHO-IErOUHYI0 (DYHKIIMIO, HOYHOE JbIXaHUE U KAaYECTBO

CHa BO BpeMsl MpeObIBaHUS Ha BBICOTE.

2.11. llpakTHYeckasi 3HAYMMOCTb M BO3MOKHasi 00J1aCTh
NpYMMeHeHMS

HccnenoBanue moMoxeT B pa3paboTke MeTo10B MpoduinakTuky, Jedenus OI'b
U JIpyrux ocioxkHeHuil y 6onbHbIX ¢ XOBJI ¢ ucnonp3oBanuem arerasojamuaa npu

HOI[T)éMe U KPaTKOBPpECMCHHOM Hp€6I>IBaHI/II/I Ha BBICOKOI'OPLC.

Pe3ynbTaThl MaHHBIX O KJIMHUYECKUX MOCIEICTBUSX BIUSHUS BBICOKOTOPHOM
TUTIOKCUM TPU KPATKOBPEMEHHOM TMPEObIBAHUM B  YCIOBUSIX BBICOKOTOPBS,
BKJIIOYAIONIME OIEHKY KauecTBa KU3HMU, (HU3UYECKON paboTOCIOCOOHOCTH,
HapyIICHUH JAbIXaHUS BO BPEMS CHA U JACSATEILHOCTH CEPACYHO-COCYAUCTON CUCTEMBI,
MOTYT CIIY’KATh HAYYHOW OCHOBOM JIJIsl YJIYUIIEHUSI KIMHUYECKOW TPAKTUKU U BEJICHUS
oonpHbIXx ¢ XOBJI npu mMIaHUPOBAaHUM TIOE370K B BBICOKOTOPHBIE PETHOHBI

Y aBUAIIEPENIETOB.

2.12. ®opMbI BHeApEeHUS

[TomyuyeHHble pPeE3yJIbTATHl Jadd BO3MOXKHOCTH CO3JaHMS HOBOIO IIOJXO0Ja
k npopunaktuke OI'b y mnanumentoB ¢ XOBJI, kotopas OyaeT BHeEAPATHCS
B KJINHAYECKYIO IPAKTUKy Bpayeil MEpBUYHOTO, BTOPUYHOIO M TPETUYHOIO 3BEHA
3apaBooxpaHeHuss KbIprei3ckoi PecrnyOnuku Mpu TMIaHUPOBAHUU TOE3M0K U (WUTH)
KPaTKOBPEMEHHOI'O NpPeObIBaHUS B YCIIOBUAX BBICOKOTOpbs. IlomydeHHbIe AaHHBIE
OyAyT mpeacTaBieHbI B BUAE OpOIIOp, KIMHUUYECKUX PEKOMEH AU, METOJUUYECKIX
nocoOMi,  JIEKIIMOHHBIX  MAaTE€pUajoB, MPE3CHTAlUd HAa  MEXIYHAPOIHBIX
KOH(pepeHusax, (GopymMax U KOHrpeccax W ONyOJMKOBaHBI B MEXIYyHAPOIHBIX

MEIMIMHCKHX KypHaJax.

2.13. OTOOp YYaCTHMKOB HCC/I€I0BAHUS
2.13.1. IlepBu4HBI 0TOOP
Ha nmepBom stane 6su1 mpoBenén or6op marmenToB ¢ XOBJI II-111 crenenn,

JIMarHOCTUPOBAHHOM coryacHo pekomenaanusm GOLD. Jlns npoBeaeHus: CKpUHUHTA
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ObLIM OTOOpaHbl COTPYJIHUKH C KIMHUYECKUM OIBITOM M HaBBIKAMHU MPOBEJICHUSA
CIIUPOMETPUH; OHU ObUIM pachpenesieHbl Ha TpYU KOMaH[IbI 10 TpH uenoBeka. [lepen
HayajioM 0TOopa ObUI MPOBENEH TPEHHHI BO BCEX TPEX KOMAHJAX, B IpPOrpamMmy
KOTOPOTO OBLIIM BKJIFOUEHBI CJIEIYIONIUE BOIPOCHI:

— IIPAaBWJIBHOE BBINIOJHEHUE MaHEBPA 110 CIIUPOMETPUH;

— IIPABWJIBHOE 3a0JHEHUE OTOOPOYHBIX KapT U ONPOCHUKOB,;

— U3MEPEHUE AHTPONIOMETPUUECKHUX JAHHBIX;

— IIEPBUYHBIN KIIMHUYECKAN OCMOTP.

CkpuHUHTOBOE 00CIeI0BaHUE MPOBOJIMIOCH B IIEHTPaX CEMEHHOM MEIUIMHBI
ropona bumkeka u cén Uyiickoil 00JacTM € HCMOJIB30BAHUEM CIEIUATBHO
pa3pabOTaHHON «KapThl MALMEHTa», B KOTOPYIO 3aHOCWJIMCH JTaHHbBIE KIIMHUYECKOTO
OCMOTPA, OIIPOCHUKOB U IPYTUX UCCIICTOBAHUM.

Kpumepuu ombopa ons yuacmus 6 uccieoosanuu, KOmopwle UCHOAb308AIUCH 80
8pems CKPUHUH2A

— MYKCKOM M KEHCKHH 110J1, Bo3pacT 35—75 JeT;

— "anmnune XOBJI, nuarHoctupoBaHHOW corjacHO pekomeHpanusm GOLD
(O®B; 40-80% ot momkHoro, SpO;2 > 92%, PaCO; < 5,5 kIla Ha BbIcOTE 750 M);

— MECTO POXKJICHHUS U TPOKMBaHKS Ha Mayol Beicote (<800 m);

— IIMCBMCHHOC COTJIaCHucC.

B xoze ckpununra B ropoje buiikeke u 0onee uem B 20 cénax Yyiickoi obiactu
ObLII0 00cIeI0BaHO 3647 MAIMEHTOB U 3I0POBBIX )KUTEJIEH HU3KOTOPbs B BO3PACTE OT
35 o 75 net oboux mosoB (1386 sxenruuH u 2261 MyK4nHa).

Cpenu ob6cnenoBaHHbix y 2187 malMEeHTOB BBISIBJICHBI OOCTPYKTHBHBIC
HapylIeHUs Pa3IMYHOW CTeNEeHU TshkecTH. Tak, 326 manueHTOB HMENU JIETKUE
HapyIIeHUusT OpPOHXMANTBHOW MpoxoAuMocTH, 1560 MmarMeHTOB — CpPEeTHETSIKENbIC
U TsOKENble HapyweHus, y 111 manueHToB — KpailHe TspKENble OOCTPYKTHUBHBIE
u3MeHeHus: (tabnmuna 2.2 u pucyHok 2.2). BaxxHo ormeruts, uto B 72% ciiydaeB

AWArdo3 yCTaHOBJICH BIICPBBIC.
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Tabnuya 2.2 — llokazatenu ¢yHkiuu BHemHero abixanus (ODBi) y mammeHTOB

B ropoae bumikeke u Yylickoii o6iactu

ODB1 B % 0OT JOIKHOTO
>80% 50-79% 30-49% <30%
AOCOJIFOTHOE YUCIIO 326 1560 111 16
% oT 001Iero yncia 14,9% 71,3% 5% 1%
XOB/ NI _ _XOBN IV
e% T XOB/ |

16%

XOobnn_—
77%

® XObJ/1I mXOBbJ1ll = XOb/1ll = XOBJ IV

Pucynox 2.2 — JInarpamma pacnpeneneaus 60oapHbIX ¢ XOBJI o crenensMm Tsokxectn (GOLD)

2.13.2. ®uHaabHbIi 0TOOP

B cootBercTBUM ¢ KpuTepuUsMH BKJIIOUEHUs (00a mona B Bo3pacte 3575 ner
c HamuneM XOBJI, auarHocTupoBaHHON coryiacHO pekoMenpauusm GOLD
[co 3Hauennem O®B; 40-80% ot momxuoro, SpO; > 92%, PaCO; < 5,5 klla Ha
BoicoTe 750 M], poaMBIIMECS M TNPOKUBAIOIIMEe Ha Majoi BbicoTe [<800 M])
K MccienoBaHuio Obltu npuriamensl 482 manuenta ¢ O®B; ot 40 no 80% ot

JOJKHOTO, U3 HUX B Xo7e oTOopa 297 manueHTOB M3-3a Pa3IWYHbIX NPUYUH OBLIH
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UCKJIIOUEHBI, B UTOT€ B PaHIOMHU3HPOBAHHOE, IJIAlE00-KOHTPOJIUPYEMOE, TBONHOE
ciernoe, napamielbHOe ucciaeaoBaHue ObUTM BKIOYeHbl 185 mammentoB ¢ XOBJI,
KOTOPbIE IPUHSUTA yIacTHe B 0a30BOM UCCIICIOBAHUHY (B TCUCHUE IBYX JTHEH U OHOM
HO4YM) Ha 0a3ze oTxaesieHus myJbMoHoJorun 1 ameprojoruu ¢ BUIT HIKuT cornmacHo

METOOdaM HUCCICAOBAHU.

2.14. PanioMu3anus 4 ocjernjeHue

[Tocne 6a3oBoro o6cienoBaHus ObUTa TPOBEICHA PAHIOMU3AIINS BKIIFOUEHHBIX
B uccienosanue nanueHtoB (N = 185) mo Bo3pacry, nomny, crenenu tsokectn XOBJI
U ApyruM HeooxoaumbiM mapametpam. JleBatb (5%) mamuentoB ¢ XOBJI Obutn
UCKJTIIOYCHBI TIOCTE paHAOMU3AIMHM, HO O Hadajla BTOPOTO d3Tala HCCIICIOBAHMS,
MOCKOJIBKY CJICTION aHanmM3 ToKa3ajd, 4YTO OHM HE COOTBETCTBYIOT KPUTEPUAM
BKioueHus (pucyHok 2.3). B rpynmy rmuraniebo Obuto BkIOueHO 90 mareHToB,
86 marmeHTOB — B TPYIITy arnerasojamuaa. Mx cpeanuit Bo3pact coctaBui 57 JeT,
66% — Myxunnbl (Tabnuina 2.3). JIBenaauats (7% ) paHI0MU3HUPOBAHHBIX MAIMEHTOB
OTO3BaJIM corjacue 10 npuéma mnpemnapara U noabéma Ha Beicoty 3100 M. Bbin
COCTaBleH TrpapuKk ToabEMa  MANMEHTOB  HAa  BBICOKOTOPHYIO  HAy4YHO-
uccienoBatenbekyro 0a3sy «Too-Amryy» (3100 M Hag ypoBHeM Mopsi), TIje
IPOBOAMIIUCH 00CTIEIOBAHUS aHAJIOTHYHBIE TEM, YTO M B OT/ICJICHUH ITyJIbMOHOJIOTUN
u ameprosiornu ¢ bBUIT HIIKuT.

[Tocne panmomMu3anuu OJHA TPyIIa MOJy4ana KarcyJsbl aiera3ojiaMujia —
125 mr 3a 3aBTpakoM yTpoMm u 1o 250 Mr B BeuepHee BpeMs (mapajuienbHas TpyIina
noJryJasia Tuare0o B TaKOM Ke pekuMe) 10 MoAbEMA 3a CYTKH U B TCUEHHUE IBYX JTHEH

npeObiBanus Ha BeicoTe 3100 M Hag ypoBHEM MODSI.
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482 nayMeHToB OLLEHEHbI Ha
COOTBETCTBME

297 WUCKNKO4YeHbI
92 HeTt XOBN
60 HeT NnoagNWMCcaHHOro cornacus
49 nérkuin XObN
39 oTo3Banu cornacue

185
dHAOMW3UPOBaHbI

95 Onpeaenexsbl Ha nnauebo

5 Uckao4eHbl nocne paHgomusaumn
e

He COOTBETCTBOBA/IM KPUTEPUAM
BKNHOYEHUA

90 BKAOYEHDI

7 UCKNoYeHbl
0TO3Ba/IM COrnacue Ao nogbemau
npuema npenapara

v

83 BKA0YEHb! B MPOTOKO/bHBIA aHanu3

24 TAaXEnble ConyTCTBYOWMe
3aboneBaHue
21 oTo3san cornacue

4 obocTpeHua

4 VHCYNbT B NPOLLIOM

3 nobaktomms

1 ncMxnyeckoe HapyweHue

90 OnpepeneHbl Ha aLeTa3oNammp,

4 UCKNKoYEeHbI NOCNe paHAOMKU3aL MK
»

He COOTBETCTBOBA/IM KPUTEPUAM
BKAKOYEHMA

86 BKOYEHbI

!

5 UCKAOYEHbI
0TO3Ba/v COTNAcKe A0 Nogbema u

npuema npenapara

81 BKAKOYEHbI B NPOTOKO/NbHbIM aHanu3

Pucynok 2.3 — Jluzaiin uccnenoanus. CorinacHo NpoTOKoIy, B o011el cioxkHocTa 176

ManMECHTOB 3aBCPUINIINA UCCIICAOBAHUC

2.15. Kannnko-GpyHKUMOHAJIBLHASL XapAKTEPUCTHKA MAIUEHTOB

Ha cxeme, orpax€nHoil Ha pucyHke 2.3, BUJHO, YTO K HCCIEAOBAHHUIO ObLIO

npurnameHo 482 manuenta ¢ XOBJI, HO BBUIY pa3iaMYHBIX MPUYHMH (HEXeJaHUe

y4acTBOBaTh, HATMYKE TSHKENBIX 3a00s1eBanmii, mokazarenu ODB; 6onee 80% u meHee

40% OT JOJKHOTO U JIp.) B UCCIICIOBAHUU MPUHSUTH ydacTue 176 maiueHToB, KOTOPhIe

MOAXOIWUIN TI0 BCEM KpuTepusMm BkmodeHus. Kak BugHo u3 Tabmumsl 2.3,

117 yyactaukoB (66%) ObLa JuIaMu My»CKoro mosia u 59 — xenckoro (34%).

Cpennuii Bo3pacT y4yacTHUKOB cocTaBui 57 + 9 yer, cpegnuid mokaszarens MMT

cocrasun 27,4 £ 4,7 xr/mM?. YV OCHOBHOM 9acTH y4aCTHMKOB mokazarenmu O®B;

coctaBuiiv 63 = 11% ot nomxuoro npu unaekce Tudgpduo (ODB1/DIKEII) 0,59 + 0,09,

YTO COOTBETCTBYET CPEAHETSHKENON CTENeHH 00CTpYyKIuK (Tadauma 2.3).
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Tabauya 2.3 — XapakTEepUCTUKU yYaCTHUKOB, manueHTsl ¢ XOBJI

Iepenenmas Bce [Tnanebo ArnerasonamMun
(N=176) (N =90) (N =86)

My:xumnbl, Ne (%) 117 (66) 62 (69) 55 (64)
Kenmunst, Ne (%) 59 (34) 28 (31) 31 (36)
Bo3zpacr, 1. 57+9 57+10 56+7
MHpieKe Macchl Tea, Kr/M> 27.4+4)7 274 +5,1 274+42
ODBy, 1,9+0,5 1,9+0,5 1,9+0,5

% OT OJKHOTO 63+11 63+ 12 62=+11
OXKEJL, n 3,3+0,8 3,3+0,9 32+0,7

% OT JOJDKHOTO 94+ 12 94 + 13 93+11
ODB/DOXKEJI 0,59 + 0,09 0,59 + 0,09 0,60 + 0,09
XOBJI, GOLD-crenens, Ne (%):

2-1 xiace 148 (84) 75 (83) 73 (85)

3-51 cTerneHb 28 (16) 15 (17) 13 (15)
[Tynbcokcumerpus, % 95+2 95+2 95+2
Hcropus kypeHus, nauka, Jiet 16 +£22 17+24 14+19
MMRC, orieHKa OaBIIIKH 1+1 1+1 1+1
Tect ouenku XOBJI (CAT) 12+6 12+6 11+5
ConyTcTBytoiue 3a00IeBaHuUs:

aprepuainbHas runeprensus, Ne (%) 31 (18) 15 (17) 16 (19)

KOpoHapHasi 0oJe3Hb cepana, Ne (%) 6 (3) 33 3(3)

caxapHblii quadet, Ne (%) 1(1) 0 (0) 1(1)

npyroe, Ne (%) 32 (18) 20 (22) 12 (14)

Ilpumeyanue. 3HaueHUs MNPENCTABISIOT COOOM YHMClIa W MponopuuHu WM cpeanee +SD.
XOBJI — xpoHunyeckas oo6cTpykTuBHas Oosie3Hb JErkux; OP®B1 — 00béM (opcrpoBaHHOTO
BbI10Xa 3a nepByto cekyHay; ®XXEJI — dopcupoBanHas xu3HEHHast EMKOCTh JIETKUX; Kiace
GOLD — cnupomerpuueckass OLEHKAa OrpaHMYEHHMs BO3AYLIHOIO IOTOKAa IO IIKaje
['mo0GanbHONM MHUIMATUBBEL 10 OOCTPYKTUBHOM Oone3Hu JErkux ot 1 (nérkas) no 4 (oueHs
Tsokénast); kiaacc 2 — ymepeHsbiii (ODPB1 ot 50 mo <80% mporHo3mpyemoro); kiacc 3 —
k€l (ODB1 ot 30 10 <50% ot momxuoro); MMRC — moauduupoBaHHas OlEHKa
onpimkd CoBeTa MEAMLMHCKUX HCCIIEAOBaHUM, Bappupyromas or 0 06amioB (OAbIIKa
He OECIOKOHT, 3a MCKJIIOUeHHuEM (pU3ndeckoid Harpy3ku) a0 4 OamioB (CIMIIKOM CHUJIbHAs
OJIBIIIIKA, YTOOBI BBIMTH W3 JoMa, WK onblmka npu oneBanun), COPD Assessment Test
(CAT) — BOCHMHITYHKTOBBIH MMOKa3aTelb COCTOSHUS 370pOBbs, Bapbupyomuii ot 0 6amios

(manmyummii) 10 40 6amioB (HAUMXy AU ).

Takum oOpazom, u3 482 npuriaméHHBIX MAUEHTOB 176 dYemoBeK ObLIN

BKJIFOYCHBI B PaHIOMHU3HPOBAHHOE, IUIAIe00-KOHTPOIUPYEMOe, IBOMHOE CIIEToe,

napajuieJIbHOe

uccienoBanue. B

TCUCHHUC
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quBBquaﬁHBIX CI/ITyaIII/Iﬁ HC IIPpOM30HIIJIO, BCC IMAIMCHTBI YCIICIIHO 3aBCPIININ

HCCICA0OBAHHNC 0e3 xaKoro-imodo Bpcaa 310POBbIO.
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I'JIABA 3. PE3YJBTATBI COGCTBEHHBIX UCCJEJOBAHUM

3.1. TlepBuuHbIe pe3yJbTATHI

3.1.1.Yacrora HBIB n OI'b y 60JbHBIX

N3 176 mauuentoB 110 yemoBek (62,5%) ucnbithiBaiu HBOB, Tpelyromiue
JICYCHHS WM CITycka Ha Oojiee HH3KYI0 BBICOTYy. B oOmei cioxnoctn 78 wu3
176 narrientoB (44%) HaxXOWIKCh B TEUCHHE ABYX JAHEH Ha BbicoTe 3100 M.

Amnanu3 nmokasai, yto HBDB npomsonum y 68 u3 90 manuenTtos (76%) B rpymme
wiaiedo u y 42 u3 86 nmanuentoB (49%) — B rpymme anerazonamuaa (P < 0,001).
UYactora u Bpemsa HBOB npencrasnenst B Tabnune 3.1 u Ha pucynke 3.1. [Tokazarens

YBHJI coctaBun 3,7 (95% JAU ot 2,5 1o 8,0).

100 7/
OTHoweHune pucka 0,54
X 80 A 95% Cl, 037 to 0.79 Nnaue6o 76
P<0.001
(]
6 60 A
G
g _J_'_49
& 40 -
E Auetasonamup,
=
= 20 -
s
£ LIF
R "~ Q Q Q ) o Q I 0
MNnaue6o 90 83 71 59 30 28 22
Auerasonamma 86 81 77 69 49 46 44

Pucynok 3.1 — Yacrota nposisneanii HBOB
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Tabnuya 3.1 — Yacrora HBOB — ananu3 ITT (aHamu3 1o Ha3HAYEHHOMY JICUCHHIO)

PesynbraTsl [Tnane6o | Anerazonamup P- HPOT;;%?(HISEES;HHH
176 marmenToB ¢ XOBJI | (N =90) (N = 86) SHAYCHIE )

[lepBUYHBIH pe3ynbTaT: 68 u3 90 42 u3 86 (49) <0,001 0,54 (ot 0,37 10 0,79)
Yacrora HBDB mo6oro (76)
THIIA, Y BCEX

yuacTHHKOB, N (%)

y mysxunH, N (%) 43 u3 62 26 u3 55 (47) 0,015 0,59 (ot 0,37 10 0,97)
(69)

y xkenmut, N (%) 25u3 28 16 u3 31 (52) 0,002 0,43 (ot 0,23 10 0,81)
(89)

Yacrora HEOB, noarumns:®:

TsoKEmas 40 (44) 14 (16) HET 0,30 (ot 0,16 10 0,55)

THITOKCEMUS — JTAHHBIX

YJIbCOKCHMETPHSI

<80% B TeueHUE
>30 muH, N (%)

ocTpasi ropHas 25 (28) 23 (27) HET 0,80 (ot 0,45 o 1,42)
0011e3Hb (OLIEHKA IO JaHHBIX
LIJIJI > 3, Brirouas
TOJIOBHYIO 0OJIb,

U [mnu] oneHka mo

mkaine AMSc > 0,7)OI
OTO3BaJIH COTJIACHUE 7(8) 5 (6) HET 0,75 (ot 0,24 10 2,36)
710 Havaja JIeIeHUs JTAHHBIX

U moabeéMa Ha
3100 m, N (%)

apyrue 2(2) 1(1) HET HET JJaHHBIX
HUHTEPKYPPCHTHBIC JTaHHBIX
3abosieBaHus ¥ (MITH)
cumnromsl, N (%)P

Ilpumeuanue:

# — cooOmraercs 0 4yacToTe MOJATHUIIOB, MposiBIIstoIMXcs Kak nepssie HBOB n11bo otnensHo,
100 OJTHOBPEMEHHO C JPYTUMHU MOATUIIAMHU.

b__ MOAPOOHOCTH TIPEACTABICHBI B TOTIOJHUTEIBHBIX Ta0IHIIaX.

C— 3HaueHUsA P BEIUHMCIIAIOTCS C IMOMOIIIBIO XH-KBaJpaTa UJIn TOYHOM CTaTUCTUKH CDMmepa.

4 omenka 1o mxase Jleiik-JIyn3a kone6nercs ot 0 10 15 6aios (OT OTCYTCTBHSA 10 THKEIOM

cTenenn), orienka o mkane OI'b konebnercs ot 0 7o 5 6aI0B («coBCeM He» JI0 KpaiHel cTerneHn).
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[Iposinennss HBOB cHmkanvuch NMpu UCMOIB30BAaHUU alleTa3ojlaMKuia ObLIO

3HAYUTEIIBHBIM KaK y MY KUHH, TaK M y JKeHIIuH (Tadnuna 3.1, pucyHok 3.2).

100 Za
YeH. nnauyebo
_________ r—-89
80 1 l
|
X : My:k. nnaue6o — 69
60 1 A
S e
g | ;LI‘“_'_ 47
S 40 | |
& I
I |_ == MyxX. Auet
S |
=
& 20 - |
=
E. s i
>
< oA .F --------- e
R
Myx.
Mnaue6o 62 57 52 46 26 24 19
Auerasonamup 95 5l 50 46 34 31 29
HeH.
Mnaue6o 28 26 19 13 4 4 3
Auetasonamupa 31 30 21 23 15 15 15

Pucynok 3.2 — Yacrora HEDB no nonoBomy npusHaky

Hawnbonee pactpoctpanéuubiM noarunom HBOB Obina Tsxénas rumokcemus,
HaOmonapmasicsa y 44% u 16% nauueHToB, MPUHUMABIINX TIae00 U arleTa3ojJaMu/l

coorBerctBerHHo (UBHJI 3,0 [95% JIU 2,2-5,8]) (pucyHok 3.3).
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Pucynox 3.3 — Yacrota Haubonee pacnpoctpanénnoro noaruna HbOB

(TsOKENOH THITOKCEMUH)

IIpu nmpoBeneHuM aHanu3a AaHHble O 4acToTe Bo3HUKHOBeHHS OI'b (28%
U 27%) U «apyrux COMyTCTBYIOMIMX 3a0oieBaHuil u (Miam) cumMnTomMoBy» (2% u 1%)
OBUTM OIMHAKOBBIMU B 000MX rpynmax. [Ipyu mpoToKoIsHOM aHaIM3e C UCKITI0YEHUEM
12 paHnOMU3UPOBAHHBIX MAIMEHTOB, OTKA3aBIIMXCA OT MoabEéMa Ha BeicoTy 3100 M
u (nm) npuéma uccaemyemoro npernapata, HBOB Obuin BoisiBiieHsl y 61 13 83 (73%)
MalMeHTOB, Moy4yaBmux miamnedo, u y 37 u3 81 (46%) mauueHTa, MOTydaBIIEroO
arerazonamus (P < 0,001).

Bbonbmuacteo HBOB (88%) Bo3HMKIO B TeueHue 20 4 mocie MPUOBITUS Ha
BbicOTy 3100 M. B yacTHOCTH, TsKENMAash TUIMOKCEMUSI BO3HUKAIA MPEUMYIIECTBEHHO
B TeueHue nepBoi Houu Ha BbicoTe 3100 M. YV Bcex nmanuentoB HBOB momHocThIO
pa3penImiuch B TeueHue 1—3 49 MocIie MOAKIIOUCHHS KUCIOPOIHOM Tepanuu U (Win)
JICYCHHS TIapareTamojioM (B 3aBUCUMOCTH OT TOJIOBHOW 0OJM) 10 MPUOBITHS HA

HU3KOTOpbe (Tadmuia 3.2).
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Tabnuya 3.2 — XOBJI: npyrue comyTcTBYyIOIUE 3a00aeBaHUs ¥ (MIM) CUMIITOMBI,
MPUBEIINE K MPEKPAIIESHUTO UCCICIOBAHUS

78%, oTCyTCTBHE
OKI'-npusHakoB
UIIEMHH),
IIPETIONIOKHUTEIBHO
MBIILIEYHO-
CKEJIETHOTO
MIPOUCXOXKACHUS

Ha HU3KOTOPhE,
UCKIIIOUECHHE U3
MCCIIEIOBAHUS

Bpewms D I'pynma Cumnromsl u IIpeanpunsTeie Hexon
coOBITUS JIeYEeHUS MIPU3HAKU neicTBus
JleHb 1098 | ITimae6o Tsoxénas Kucnopon, IToxHoEe
PUOBITHS runokcemust u OI'b | TpancnopTupoBKa | BOCCTaHOBJICHHE
Ha 3100 m (SpO2 69%; AMSC | Ha HE3KOTOpbE, B T€UCHHE 3 4
3,22; IIJIJ1 7 co HCKIIOUCHHUE U3 rocie
CIIyTaHHOCTBIO M CCJIETOBAHMUS MOJIKJTFOUEHUS
CO3HAHUA) KHCIJIOPOJa, /10
NpUOBITHS HA
HU3KOTOPbE
JleHb 1077 | ITimae6o Tsoxénas Kucnopon, TTonHoe
TIPUOBITHS runokcemust u OI'b | TpancnopTupoBKa | BOCCTaHOBIJICHHE
Ha 3100 m (SpO2 81%; AMSC | Ha HH3KOTOpbE, B T€UCHHE 3 4
2,12; IIJIJI 6) HCKIIIOUEHHUE U3 mocie
WCCIIEIOBAHMUS MOJIKJTFOUEHUS
KHCII0pO/1a, /10
pUOBITHS HA
HU3KOTOPhE
Henb 2 Ha | 1146 | Anerazonamua | bois B rpyau npu YnpaxHenus [Tomuoe
3100 m €3J1¢ Ha BEJIOCHUIIE/IC | MpeKpalieHsbl, BOCCTAHOBJICHHE
(camoe HM3KOE KHUCJIOPO/I, B T€UCHHE 3 4
3HaueHune SpO: TPAHCIIOPTUPOBKA | TIOCIIE

MOJIKJIFOUEHUS
KHCJIOPOAa, 110
npuOBITHS HA
HU3KOIOpbe

IIpumeyanue. Kak ykazano B Tabmuue 3.1, OblIO TpHU ciydas «APYTMX HHTEPKYPPEHTHBIX
3aboineBaHuii U (MJIM) CUMIITOMOBY». JiBa — Yy TAIMEHTOB, MPUHUMABIIMX IJ1ane00, U OJWH —
y MalMeHToB, NpHUHUMaBIMIMX anerazonamua. OI'b — ocrtpas ropnas OGonesnr;, AMSC —
nepedpanpHas OleHKa OMPOCHUKA JKOJOTUYECKHX CHUMMOTOMOB B auamnazone ot 0 mo 5 OammoB
(«coBceMm He» 10 skcTpeManbHbiX); LI — octpas ropHast 6one3np mno mkaie Jleik-Jlyusa ot 0
10 15 (oT oTCyTCTBHS 10 TSIKENOTO TCUSHUS).

Perpeccuonnniii ananu3 Kokca BbISIBUII 00Jiee BBICOKHE OTHOIIECHHSI PUCKOB

(OP) niis HBOB y eHiuH 1o cpaBHeHuto ¢ mykunnamu (OP 1,68; 95% AU 1,03—

2,77), y noxunbix mo cpaBHeHuto ¢ monoaeimu (OP/r 1,03; 95% U 1,01-1,06)

Uy ydacTHUKOB ¢ Oonee Hu3kuM O®dDB; mo cpaBHEHHIO ¢ ydyacTHMKaMu c OoJee

BeicokuM (OP / % ot momxaoro O®B;, 0,98; 95% M 0,97-1,00). Anerazomamus
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cHKan kodddunuent omacHocty s HBDB oanHakoBO y MY>XKUMH U JKEHIIHUH

(B3aumoericTBre «rpenapat x moia», OP 0,80; 95% JAU 0,36-1,80; tabnuna 3.3).

Tabnuya 3.3 — Ilpeauxkropel HBOB — ananu3 nponopiuoHaIbHBIX PUCKOB
Kokca — agamus ITT
OTtHollIeHne o P-
Hpemakrop PHUCKOB SE 95% Jin 3HAaYEeHHE
O} dexTUBHOCTH areTazonamua 0,58 0,14 ot 0,36 mo 0,94 0,030
110 CPABHEHHIO C IUIaedo
Mo, sxeH. U MyK.2 1,68 0,43 ot 1,03 no 2,77 0,039
B3anMopeiicTBue npenapara x 0,80 0,33 ot 0,36 mo 1,80 0,596
TI0JI, alleTa30JIaMH X JKEH.
Bo3spacr, 1. 1,03 0,01 ot 1,01 mo 1,06 0,007
Cnupomerpus, ODB1, % ot 0,98 0,01 ot 0,97 o 1,00 0,042
JIOJDKHOIO
Ilpumeuanue:

OD®B; — 00bEM popcrpoBaHHOTO BBIIOXA 32 MEPBYIO CEKYHTY.

? — MOCKOJIbKY MpeoOJIaaoluM MoJoM OblT MYy>XCKOH (66% yd4acTHMKOB), 3TO OBLIO

B34TO 3a OCHOBY.

bri0 00HapyskeHo, uTo Tpoe u3 4eThipéx nanueHToB ¢ XObJI ucneiranin HE2B
npu noaséme Ha 3100 M mpu ucnonbp3oBaHuK TUTane6o. AleTa3odamMul CHU3WI PUCK
Bo3HUKHOBeHHs HBOB moutn HamomoBuHY, MMen Majao MOOOYHBIX A(DQEKTOB

H IIO3TOMY SABJIACTCA 0oee IMPAaKTUYHBIM, YEM KHCJIOPOJHAA TCpaIlus.

3.2. BropuuHble pe3yJbTaThl

3.2.1. Knuunueckue u pusuosornueckue 3¢¢exTsl 0T Npuéma
amera3ojamMuaa

ITpu mposiBnennn HBOB manueHThl npekpamjaiv y4yacThe B HCCIIEIOBAHUU
U CITyCKaJIMCh Ha HU3KOTOPbE, COOTBETCTBEHHO, BTOPUYHBIE PE3YIbTaThl OIICHUBAIUCH
TOJIBKO Yy OCTaBIIMXCS YYACTHHKOB B TCUYCHHE BCETO BpPEMEHW NPEOBIBaHUS Ha
BbICOKOTOphE (Tabmuibl 3.4 u 3.5). ¥ mammentoB ¢ XObJI 6e3 npossiennss HBOB
cumntombl OI'b ObUIM B 1eTOM JIETKUMU W HE Pa3IMyajInCh MEXAY TPYIITaMH.
Beuepom mnocne mnogpémMa Ha 3100 M SpO. cHumzunmocs g0 <85% y 20 u3
79 manuenToB (25%) B rpynmne miuanedo u 'y 6 uz 78 mamueHtoB (8%) B rpyrie

anerasonamuaa. Ha cnenyromuii aens ypoBHu PaO;, SaO. u PaCO; cHmwxaiuch
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B 00eMX Trpymmax, HO JIHEBHas TUIOKCEMHUs Obljla MEHEe BBbIpaK€HAa B TpYIIIe
anerazonamuaa (Mexrpynnoas pasauna PaO, — 3 mm pt. ct1., 95% AU ot 0 110 6).
VY nmanueHToB, MPUHUMABIIUX all€Ta30JIaMUJ, HOUYHAsI TUTIOKCEMHSI BO BpPEMsl CHa Ha
BBICOKOTOPhE M aIHO? CHA ObUIM MEHEe BBIPAXEHBI, a CyObEKTHBHOE KaueCTBO CHA
OBLTO JIy4Ille TI0 CPABHEHHIO ¢ Tpynnon 1uiane6o (tadmuisl 3.4 u 3.5). [loBeimeHne
apTepUAILHOTO JIaBJICHUS, CBSI3aHHOE C MPEeObIBAHUEM Ha BBICOKOTOPhE, ObLIO MEHEE
BBIPKEHHBIM Y MAIIMEHTOB, IPUHUMABIINX al[€Ta301aMUI, TI0 CPABHEHUIO C TPYIIIOH,

NpUHUMAaBIIEH TuTane6o (Tadmuier 3.4 u 3.5).

Tabauya 3.4 — AHaM3 110 IPOTOKOJTY

I'pynna nnanedo | I'pymnmna anerasonamuaa Mexrpynmnosas
[MTaruentsr ¢ XOBJI? (N =83) (N =381) pa3HuIa B
760 M 3100 m 760 M 3100 m H3MCHCHUH,
Kinuangeckoe N =83 N =30 N =381 N =48 BbI3BaHHAs! BHICOTOM
o0ciieioBaHNe (95% A1)
Bec, kr 73,7+ 73,4 + 742+15 | 74,0£1,5 | 0,1 (or—1,6 no 1,8)
1,5 1,6
YCC, yn/mMun 72+1 74+ 2 72+1 73+1 —1 (ot =5 50 3)
[TynecokcumeTpus, % 94,6 + 88,8 £ 94,4+0,3 | 90,0+0,3 | 1,5(or 0,3 o 2,6)
0,3 0,4
Cpennee AL, 96 £ 1 105+2 96+ 1 98 +£2 —7 (ot —11 mo —3)
MM PT. CT.
AHanu3 razoB N =60 N =29 N =61 N =47 -
apTepuaIbHON KPOBHU
pH 7,40 + 7,44 + 7,40 + 7,36 £+ —0,07 (-0,08 mo
0,00 0,00 0,00 0,00 —0,06)
PaCOg2, MM pT. CT. 42+0 36+1 42+0 33+£0 —3 (ot =5 mo —1)
PaO, MM pT. CT. 69 £ 1 58+ 1 69 + 1 61=+1 3 (ot 0 10 6)
Sa02, % 93,2 + 87,6 + 93,2+0,3 | 88,7+0,3 | 1,1 (or0,1 m02,1)
0,3 0,4
I'ematokpur, % 42,6 + 42,5 + 429+0,5 | 450+05 | 2,1 (or 1,0 no 3,2)
0,5 0,6
Cnupomerpust N =83 N =30 N =381 N =48
O®B1, % ot nowkHoro | 70+ 2 74 +£2 67+2 76 +2 5(or0 109)
®XEJI, % ot 96 £2 101 +£2 92+2 102 +£2 5(or1 1m109)
JTIOJDKHOT'O
HccenegoBanue cHa N =62 N =31 N =63 N =55 —
Cpennee Hounoe SpO2, % | 91,0 £ 84,4 + 90,6 £0,2 | 85,7+0,2 1,7 (ot 0,9 no 2,5)
0,2 0,3
Bpems nHaxoxneHus ¢ 2+2 48+3 3+£2 262 —23 (ot —31 1o
SpO2 < 85%, B % TIB —14)
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Oxonuanue maoauyvt 3.4

WNunekc necarypauuu 43+ 19,8 £ 51+£08 | 11,1+1,3 —9.4 (or —14,1 no
Kuciopoja, >3% 0,8 2,2 —4,8)
MIPOBAJIOB/Y

CyObekTuBHOE KaduecTBO | 63 £ 3 47+3 62+3 58+3 13 (ot 2 no 23)
cua, BAIIl mm

Ilpumeuanue:

& — naHHBIC TPEACTABISIOT CO00i cpeanune 3HaueHust =SD (95% JIN) ¢ Houu Ha BeicoTe 760 M
¥ HOYM B JieHb moabéMa Ha 3100 M (MccreqoBaHus CHAa B TEYCHHE HOUM 1) M CO CIICIYIONIETO yTpa
(I1HEBHBIC OLIEHKH B JIEHDb 2) HAa KaX/10M BBICOTE. AHAU3 110 TPOTOKOIY BKJIIOYAET BCEX MAlIUEHTOB
6e3 HBOB 110 cooTBeTCTBYIOIIETO N3MEPEHUS.

O®B1 — 00béM (hopcupoBaHHOTO BBIAOXA 32 TepBYI0 cekyHay; @XKEJI — dopcupoBannas
*u3HeHHas EMKocTh NErkux; PaOz, PaCO,; — aprepuasibHOEe mapiuanbHOE JaBlIeHUE KUCIOPOAa
Y YTJIEKHUCIIOTO ra3a (3HAa4eHHsSI B MM PT. CT. MOKHO mpeoOpaszoBaTh B klla mytém nenenus Ha 7,5);
Sa0; — HacelleHUe apTepuaIbHO KpoBH Kuciaopoaom; SpOz — mynbcokcumerpusi; BAIl —
BU3yaJbHas aHAJOroBasl IIKaja CyObEKTHMBHOIO KauecTBa cHa B auana3zoHe oT 0 mo 100 mm
(ot odeHpb mIoxoro 10 orau4Horo); TIB (time in bed) — Bpems B mocTenu.

54




Tabauya 3.5 — BropudHble pe3yibTaThl COINIACHO MPOTOKOJIBHOMY aHAIU3Y

[Tnare6o (N = 83)

Amnerazomamus (N = 81)

BuyTpurpy Mexrpynmnosas pazHALA
760 M 3100 m TIIOBBIE BuyTtpurpyn | 760 m 3100 m Buyrpurpyn | Buyrpurpy B U3MEHEHUU, BbI3BAHHAS
TIOBBIC IITIOBBIC .
WU3MEHEHUS MOBBIC BbIcoTOM (95% JAN)
yIpO HSMEHOHIS W3MCHCHHUS, | W3MCHCHUS,
P s ]
CIYIRTATRL Ytpo | YT1po IocJIe yTpO 1ociie Y1po | YTpo YIPO TIDEIE | yIPO HOCIE
Houu | Ha Houu 1 Ha | YTpo mocne | YTpo mocie
mocie | mocie | HouW | Ha HOYM 2 Ha mocJie | Imocie
3100 m 3100 m Houu | Ha HOYM 2 Ha
HOYH | HOYH 3100 m 3100 m HOYM | HOYH
1 2 npotu 760 | mpotus 760 M 1 2 HPOTHE HPOTHE 3100 m 3100 M
por P 760 m 760 m
Kaunnueckoe = N = _ = = _
o0cie0BaHMe 83 30 |N722 - - 81 ag |NTH B - B -
- 737+ | 7342 | 1342 __(}36(0; 04 (or-18 | 742+ | 740+ | 728+ | 02 (ot __12"; (Og 0.1 (or—16 | —1.0 (o
! 13,7 | 88 | 75 1’0)I‘ 10 1,1) 135 | 104 | 105 | —1,2 100,8) s 3); m018) | —2,8100.8)
UCC, yn/mun 74 + 2(or—1 mo | 2 (or—2 o l(or—1mo | 2(or—1mo | =1 (or—5 mo | O (or—4 no
72+9 11 73+9 5) 5) 72+9 | 73£7 | 737 3) 2) 3) 2)
0 _ _ _
SpO2, % 946+ | 83,8+ | 89,5+ _5697 (;; ~5,1(or—6,1 | 94,4+ | 90,0+ | 91,2+ _‘;"; (;)OT _i’% (;g 1,5(0r0,3 | 1,9(or0,6
2,7 2,2 2,3 _5.,0) 1o —4,1) 2,7 2,1 2,0 “37) _25) 10 2,6) 1o 3,1)
Cucr. AJl, 126+ | 137+ | 133+ | 10 (oT 6 1O 6 (or 1 110 11) 124+ | 125+ | 121+ | 1(or—3 o -3 (o —7 —10 (ot —15 | —10 (oT —16
MM PT. CT. 18 11 14 15) ! 18 14 13 4) 10 0) 10 —4) 10 —3)
Huact. AJl, 90 + 8 (ot 5 no 82 + l(or—1mo | -5(otr—9 mo | —6 (oT —11
MM DT, cT. 81+9 11 89+9 11) 8(ord4mo11) | 81+9 | 84+7 13 3 (ot 0 m05) 2) 1) 10 -2)
CAJl, MM pT. CT. 105+ | 103+ | 9 (ot 6 ;1O 98 + 95+ O(or—3mo0 | —7(or—11 | —8(or—12
9% +9 11 9 12) 7(ord4mo11)| 96+9 14 13 2 (ot 0 10 5) 2) 10 -3) 10 -3)
Octpas ropHas 0,6+ | 0,4+ | 0,1+ _—(())’11(05 -0,4(or—08| 05+ | 03+ | 0,2+ —0,2 (ot —-0,3 (ot 0,1 (or—0,5 | 0,2 (or—0,2
6one3ns, HIJIJI 0,9 1,1 0,9 0’ 1;1 1o —0,1) 0,9 0,7 0,7 —0,5 10 0,0) | —0,5 o 0,0) 10 0,3) 10 0,5)
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IIpooonocenue mabauywl 3.5

Octpas ropHas 0.09+ | 0,07+ | 0,04+ —0,02 (ot 0,05 (ot 009+ | 0,07+ | 0,05+ —0,02 (ot —0,03 (ot 0,00 (ot 0,01 (ot
0oJ1e3Hb, OaJII 0.09 011 009 —0,06 o 0.10 20 0,0) | 0,09 014 0.13 —0,05 o —0,07 mo —0,06 o —0,05 mo
AMSc ’ ’ ' 0,03) VA0 T, ’ ’ ’ 0,02) 0,00) 0,06) 0,08)
N = N = _ = = _
Cnupomerpust 83 30 N=22 - - 81 48 N =43 - - - -
ODB1, % ot 70 £+ 74 + 4 (ot 1 no 67 + 76 £+ 77 + 9 (ot 6 1O 9 (ot 7 mo 5 (ot 0 no
HOIKHOTO 18 | 11 | 74*° 7) 4lorlmo8) | g | 14 | 13 11) 12) > (010710 9) 10)
193+ 2,09+ | 200+ | S OT 151601005 | 1,89+ | 2,15+ | 217+ | 025 (0r017| %28 (0T 0,10 (or 10,12 (or
OPBs, 1 055 | 038 | 038 | ©06n0 0027) | 054 | 042 | 046 | 100.33) 0.20m0 1 ~0,03m0 | —0,02 mo
’ ’ ! 0,25) A0 % ! ’ ! 0%, 0,36) 0,22) 0,26)
®XKEJI, % ot 96 + 101+ | 102+ | 6 (o2 0o 92 + 102+ | 103+ 11 (ot 8 no 11 (ot 8 no 5(ot 1 no
JOIKHOTO 18 | 11 | 9 9) 6lor3m010) | g | Ty | g3 13) 14) > (ot 1 109) 9)
KL 327+ 350+ | 352+ %2131 (Ii’; 025 (010,12 | 3,17+ | 356+ | 3,58 | 0,39 (ot 0,29 %";11 (;; 0,16 (ot 0,01 %’ 1)% (;;
091 | 060 | 0,52 0,35) 710 0,38) 09 | 069 | 066 | x00,48) 0.50) 710 0,30) 0.39)
059+ | 059+ | 059 | 0.00 (o 0.00 (01 [ 604 | 0p1s | 0pre | 001(or 0,01 (ot 0,01 (oT 0,01 (or
ODB1/DPIKEJI 0.09 005 005 —0,02 no —0,02 no 009 007 007 —0,01 no —0,01 no —0,01 no —0,01 no
’ ’ ’ 0,02) 0,02) ! ’ ’ 0,02) 0,02) 0,03) 0,04)
6-MHMHYTHBII = = _ = = _
[IATOBBII TecT 70 30 N=22 B - 71 48 N =43 B B B B
JIcTaHIIA, M 502+ | 480+ | 501 =+ —23 (ot —2 (ot —31 502+ | 482+ | 482+ | —20 (ot —41 | —21 (or—42 | 3 (ot —31 g0 | —19 (or —56
L 84 77 75 | —49 10 4) 710 28) 84 83 79 0 1) 0 1) 36) 710 18)
040+ 857+ | 873+ | 3T | 6700r-09 | 925+ | 867+ | 878+ | 8O | TATOT 50019 | 2,0 (0r-20
SpO2 B xomme, % | "5 7 | g5 | gp | Llao 0-36) | 67 | 69 | 66 | A0 7,2 70 06,2) 0 6,0)
’ ’ H _5,5) bt 1 1 ’ 1 _3’4) _2,2) i s i ’
OJbimIIKH 10 27+ | 33+ | 30+ 9661(02 02(or-05 | 24+ | 30+ | 28+ | 0.6(or0,1 | 04(0r-01| 00(r-08 | —02(or
mkane bopra 1,7 1,6 14 1’2;1 1o 1,0) 1,7 14 1,3 1o 1,2) 10 0,9) 10 0,9) —0,7 no 1,1)
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Oxonuanue madbauywvt 3.5

HccaenoBanue N = N = _ N = = _

caa 62 | 31 |NT23 - - 63 | 55 |N=44 - - - -

Coemice S0, | 910 | 844 | 854 o0 (;OT ~5.7 (o164 | 906+ | 857+ | 869+ | o (;; e (;[f 1,7(or0,9 | 1,9 (ot 1,0

o 16 | 1,7 | 14 “50) 710 5,0 16 | 15 | 272 “i5) “32) 110 2,5) 110 2,8)

Bpewms

HAXOXKJCHHS C 2416 48+ | 34+ | 46(or39 | 32(oT 250 3416 26 + 12+ | 24(or 18 m0o | 9(or3mo | —23 (or—31 | —23 (or —33

SpO, < 85%, 17 19 710 53) 40) 15 22 29) 15) 10 —14) 10 —13)

% TIB

WL 1 43+ 198+ | 152+ | > (Ii’; 108 (o168 | 51+ |1L1%| 91+ | 61(or37 | 40(or17 | 2141(32 __16185(23)
63 | 122 | 10,6 10.5) 710 14,9) 63 | 96 | 96 710 8.,4) 110 6,4) “48) Y

Ea{iii‘;f)”f:;e 63+ | 47+ | 60+ | —l16(or | —4(or—14 | 62+ | 58+ | 69+ | —4(or—11 | 6(or—2m0 | 13(or2m0 | 10 (or—3

iyt ) 24 17 24 —24 o —9) 70 6) 24 22 22 10 3) 14) 23) 10 23)

IIpumeuanue. Cpennee + cTaHIapTHOE OTKJIOHEHWE WM cpenHss pasHuna (95% [AN). Ananu3 1mo mpoTOKoJy BKIIOYAET BCEX JOCTYITHBIX MAIlUEHTOB 0€3 WM /10
nepeHecéHHbIx HEOB 10 cootBetcTBytomero usmeperus. O®B1 — 00béM popcrupoBaHHOrO BbAOXA 3a NepByto cekyHny; OIKEJI — dopcupoBaHHas xu3HEHHas
émkoctb nérkux; CAJl — cpeanee aprepuanbHoe nasnenue; [IJIJI — onenka mo mkane Jleiik-JIynsza B nuamazone ot 0 g0 15 6amioB (OT OTCYTCTBUS 10 TKETOM
CTerneHN); olleHka AMSc — nepebpasibHasi OILleHKa ONPOCHUKA 3KOJIOIMYECKMX CUMOTOMOB B auana3one ot 0 1o 5 6amnoB (OTCYTCTBHE A0 MakcuMmyma); SpO2 —
HAChIIICHUE KUcIopoaom; uHaekc aecarypauuu (M), nanenue >3%; TIB (time in bed) — BpeMs B mocrtenu; mikana ofbliku bopra B amamnazone ot 0 mo 10
(oTcyTcTBHE 10 MakcuMyMa); BAIIl — Bu3yanbHas aHanorosas 1Kaja CyObeKTHBHOTO KauecTBa cHa B Auana3one oT 0 1o 100 MM (0T KpaiiHe m1oxoro 10 OTJIMYHOTO);
HOYb | — HOYB JHS BOCXOKACHUS (MCCIICIOBaHUS PECHMPATOPHOrO CHA MPOBOJWIMCH B ATy HOYb [HOYBb 1] M B CIEQYIOUIYI0 HOYb [HOUYBL 2], JHEBHBIC OLICHKH
IPOBOJIMJIMCH YTPOM TIOCIIE ITHX HOYEH).
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B xone uccnenoBanus He ObUIO OTMEUEHO 3HAYMMBIX MOOOYHBIX 3P(HEKTOB B

CBiA3HU C HpI/IéMOM JCKAPpCTBCHHBIX CPCIACTB B I'PVYIIIIC ani€TasojaMuIa M B T'PYIIIC

rane6o (pucyHok 3.4 u tadbmuna 3.6).
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Pucynok 3.4 — I1oGounslie 3¢dexTsl OT npuéma arerazonamuaa

Tun no6ounoro ¢ dexra Hna_ue60 AHeTaiOHaMHH HEOFO P-3HaueHue
(N =90) (N =86) (N =176)
[Mapecresus 12 (13) 24 (28) 36 (21) 0,044
[Momuypust 27 (30) 28 (33) 56 (32) 0,714
W3meHeHne BKyca 9 (10) 4 (5) 13 (7) 0,250
Hpyroit 4 (4) 4 (5) 8 (5) 0,250
JIro60ii moOOoUHBIH 3P PeKT 38 (42) 41 (48) 79 (45) 0,467

[Ipumeuanue. 3HaueHUs MPEACTABIAIOT c0O0i KomndecTBO (%) YYaCTHUKOB C TOOOYHBIMU
s dexTamu 1000 CTENEHHU TAKECTH, U3MEPEHHBIMU 110 YeThIpEXOampHOH mkaie JlalikepTta
(0 — orcyrctByror, 1 — nérkue, 2 — yMmepeHHbIe, 3 — TsOKENbIE) (CM. pUCYHOK 3.4 1ist
noJjy4eHus 6onee moapodHoN nHGopManuu o moOoYHbIX 3 dekrTax).



3.2.2. OneHka Jéro4Hoi reMoIMHAMMKH

JI€rounas runeprensust (JI[') sBisieTcss oHUM U3 YaCTBIX COMYTCTBYIOIIHUX
cocrostauit ipu XOBJI. CTpykTypHble M3MEHEHUS U (PYHKIMOHAIbHBIE aHOMAIUU
JNETOYHBIX COCYIOB, BO3HHUKAIOIIME B pE3yJbTaTe€ TUIIOKCUYECKOW JIEMOYHOU
Ba30KOHCTpUKIMK Yy mnanueHToB ¢ XOBJI, MOryT yBEIMYUTh pPHCK pPa3BUTHUSA
cumrnromarudeckor JII' mpu nmoabEéMe Ha BBICOKOTOPhE (B TMIIOKCHYECKYIO CpEny).
Cuunraercs, 4TO aueTa3ojlaMHl MOXKET CMATYUTh YPE3MEPHOE MOBBIIICHUE JaBJICHUS
B J1€royHoi aprepun (1JIA), Habnrogaemoe y Jnll, NOJABEPKEHHBIX BHICOKOTOPHOMY
OTEKY JIErKUX NpPU BO3ACUCTBUU TUIMOKCUHU. TakuM oOpa3oM, LEIbI0 UCCIEIOBaHUS
OBLJIO OLEHUTH, CHUXKAET JIM NPUMEHEHHE alleTa30JIaMUJIa BBI3BAHHOE THITOKCHUEU
noBbieHue JIJIA u ynydiaeT jau JaabHeuIme sXxokapanorpadguieckue moka3aTean
cepacuHor (QyHKIMM |y okuatened Huskoropes ¢ XOBJI nmpu  moabéme

Y KpaTKOBPEMEHHOM IIpeObIBaHUU Ha BBICOKOTOPHE (3100 ™).

B wuccnenoBanne Obuin BKIIOUEHBI 112 mamuentoB (68% wmyxumu): 54 —
B IpyIily mianebo u 58 — B rpynimy ainerasonamuaa. B Tabmune 3.7 npeacTaBieHb

XapaKTEPUCTUKN YYaCTHUKOB.

Tabauya 3.7 — XapakTEpUCTUKN YYaCTHUKOB

Mepemenas [Tmame6o Anerazomamug
(N =54) (N =58)
Myxuunb, Ne (%) 38 (70) 38 (66)
Bospacr, 1. 58,5+9,1 60,0+7,2
NHmeKe Macchl Tena, Kr/M> 26,5+4,5 27,1+3,7
ODB1, % OoT HOIKHOTO 61 +£13 6111
ODB1/DXKEJI 59+8 60=+9
Hcropus kypeHus, 1adka Jiet 15+25 11+£16

[Ipumeuanue. 3Hau€HUs ABISIIOTCA YHCIAaMH W TPOMOPUUSMU WM CPEIHUM 3HaueHuem =SD.
NUMT — wunpexkc maccol Tena, O®PB1 — 00bEM (HOpCHPOBAHHOTO BBIOXA 32 MEPBYIO CEKYHY;
@OXKEJI — ¢popcupoBanHast )Ku3HEHHA EMKOCTD JIETKHUX.

B o0eux rpynmax TrpagdeHT JaBI€HHS TPUKYCIHMIAIBHOW pErypruTaliu
(TRPG) 3naunteapHo yBenuumiacs — ¢ 760 m Ha 3100 M (rurame6o ¢ 22 + 7 mo 30 +
10 mm pt. ct., P < 0,001; anerazonmamuna ¢ 20 + 5 1o 24 = 7 mm pr. c1., P = 0,005),

npuuéM B rpynne arerazonamuaa cpeaHee paznuuue (95% W) coctaBuimo —5
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MM pT. cT. (0T =9 10 —1) (3ddekt neyenus P = 0,015) (tabnuna 3.8, pucynku 3.5 u
3.6).
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Tabauya 3.8 — Dxokapauorpaduueckue nokazareau AaBJICHUs B JIETOYHOM apTepyu U MPaBbIX OTAENaX cep/ua

ITnane60 (N = 54)

Anerazoigamu (N = 58)

Dddekt neueHus

760 M 3100 m 760 M 3100 m MexrpynmnoBast P-3nauenne
[TepemenHas pasHuIa Ha
BBICOKOT'OPbE
(95% JIN)
JlaByieHue B JIErO4YHON apTEepUH:
TPaJMEHT JIaBJICHUS TPUKYCITUAATBHON 22+7 30+ 107 20£5 24 £ 7%* =5 (ot =9 o —1) 0,015
pErypruTaiyiy, MM PT. CT.
CKOPOCTh TPUKYCIUJAAIBLHOW PErypPruTaIiu, M/c 23+0,3 2,7 +0,4" 2,2+0,3 24+03%* —0,2 (ot —0,4 10 0,0) 0,033
CHCTOJINYECKOE JaBJICHUE B JIETOYHOM apTepHH, 25+ 6 34 +10* 23+6 28+ 7%* —4 (ot —8 10 0) 0,039
MM PT. CT.
CpenHee gaBieHHE B JIETOUHOW apTEPUH, MM PT. CT. 18+4 23 £ 6" 16 £4 19 £4%* —2 (ot =5 10 0) 0,039
I'emognHamuka:
UCC, yn. 69+ 11 76 + 117 71+ 11 74+ 10 —5 (ot —8 g0 —1) 0,006
Y napHslii 00bEM, MIT 66+ 12 65+ 13 66+ 16 61 + 13* =5 (or—10 no 1) 0,079
MHJIEKC YJIapHOTO 00B&Ma, MI1/M> 38+6 37+£5 37+8 33+£6%* —2,6 (o —5,4 10 0,2) 0,068
cepaeunsblii BeIOpoc (CO), 1/MuH 45+ 1,1 49+ 1,0¢ 4,7+1,2 44 +0,9*% —0,6 (ot —1,0 10 —0,2) 0,003
CepJIeUHBIH MHIEKC, J/MUH/M> 2,6 £0,6 2,8+ 0,5 2,5+0,7 2,4 +£04% —0,3 (ot —0,6 10 —0,1) 0,010
TRPG/CO, MM PT. CT., MJI/MUH 51+1,6 6,4 + 22" 44+1,7 5,6 +2,0" —0,0 (ot —1,0 10 0,9) 0,959
obee néroynoe conporusienue (mPAP/CO), WU 43+1,1 47+1,5% 3,6+1.2°% 4.61,4% —0,3 (ot —0,9 510 0,4) 0,430
NErovHoe cocyucroe conporunicane, WU 1,6 +1,0 23+ 14" 1,0+ 1,0 1,9+ 1,3* —0,0 (ot —0,7 10 0,6) 0,881
JIErOYHOE COCYANCTOE COPOTUBIICHHUE C ITONPABKON 1,7+1,2 2,3+ 1,4 1,1 +1,1% 2,1+1,6% —=0,2 (ot —0,9 10 0,6) 0,660
Ha reMatokput, WU
JIaBJICHUE 3aKJIMHUBAHUS B JIECOUHOM apTepuUH, 11+4 11+3 11+2 11+3 0O(or—1 1o 1) 0,549
MM PT. CT.
[Tokazarenu mpaBoro >KeIyJ0YKa U MPaBOro Mpecepausi:
JIABJICHUE B ITPABOM IPEJICEPIUH, MM PT. CT. 442 4+2 442 442 —0(or—1 10 1) 0,908
TIJIONIA/Ih TIPABOTO MPEICEP U, CM> 14+£4 14+3 14+3 14+3 0 (or—1 0 1) 0,863
KOHEUYHO-/IMACTOIMYECKas TIOLAb TPAaBOro 18+4 18 £3 18+5 17+4 —1 (or—3 no0 1) 0,326
xenynouka A4C, cm?
KOHEYHO-CHCTOJINYECKAs MJI0MIA b TPaBOro 11+3 11+£3 11+£3 10+£2 O(or—1m01) 0,662

xemynouka A4C, cm?




Oxonuanue mabauyvt 3.8

U3MeHeHre QPAKIIMOHHON IUIOMIAIH TPaBOTO 42 +£7 42+ 8 41+7 38 £ 8* =3 (ot =7 mo 1) 0,150

JKenyaouka, %

WHJICKC SKCIICHTPUIHOCTH (KOHEYHO- 1,0+£0,0 1,0£0,1 1,0+£0,1 1,0+£0,1 0,0 (ot 0,0 m0 0,0) 0,686

nuactosmueckuii) JOK

WHJICKC SKCIICHTPUIHOCTH (KOHEUHO-cucToiamaeckmii) | 1,0 +0,1 1,0+£0,1 1,0£0,2 1,0+£0,1 0,0 (ot 0,0 m0 0,0) 0,610

JDK

tonmmuHa nepeaHei crenku [DK, cm 0,4=+0,1 0,4+0,1 0,4+0,1 0,4+0,1 0,0 (ot 0,0 10 0,0) 0,688

JTUaMETP TIPABOT0 KEIyT09Ka KOHEUHO- 3,5+0,6 35+0,5 3,4+0,6 3,3+0,5 —0,1 (ot —0,4 10 0,1) 0,282

JIMACTOJIMYECKHH (CPEAMHHBIN), CM

OTHONICHHE MTPABOTO KEITYA0YKA K JICBOMY 0,8+0,1 0,8+0,4 0,8+0,1 0,8+0,1 —0,1 (ot —0,2 10 0,0) 0,187

KEITYA0UKY

TAPSE, cm 2,1+0,4 2,1+0,5 2,1+0,3 20+0,3%* 0,1 (ot —0,2 10 0,1) 0,258

TDI cucronuyeckasi CKOPOCTb B TPUKYCIHIaTbHOM 12,4+2,7 | 13,7+3,2% 12,9 +2,6 12,7+2,1* | —1,2 (or —2,4 mo0 —0,7) <0,001

KOJIBIIE, CM/C

TAPSE/sPAP, MM / MM pT. CT. 0,9+0,3 0,7+0,3* 1,0+0,3 0,7+0,2%** | —0,0 (or —0,1 10 0,1) 0,421
Brecocyaucras xuakocTh B J€rkux no B-muxusm (Y3U nérkux):

B-nunuu | 1,015 | 20+31 | 04+1,1 | 13+1,9° | -0,1(or-1,5001-2) | 0,859
Ilpumeuanue:

3HaveHHsI PEICTABICHBI KaK CpeIHee + CTaHIapTHOE OTKIOHEHHEe U cpeanee (95% JIN).

# __ P < 0,05 ot manoii (760 m) 10 60mb1m10ii (3100 M) BBICOTHI.

$ P < 0,05 Mexmy mnane6o 1 anerasonaMuIoM Ha 760 M.

*—P<0,05 Mex Iy maaiedo u arnerazonamuaoM Ha 3100 m.

TDI — TraneBas ponmieporpadus; TAPSE/SPAP — cucronnyeckas SKCKYypCcHs B IJIOCKOCTH KOJIbIIA TPUKYCHHIAIBLHOTO KianaHa / CHCTOIMYECKOe
nasienue B nérounoit aprepun; TRPG/CO — rpaaneHT gaBieHus TPUKYCIUAAIBHON peryprutanuy / cepAedHblid BHIOPOC.
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Pucynok 3.5 — 3MeHeHus TpaIieHTA IaBJICHHS TPUKYCIHIATBHON peryprutaiuu, oT Hu3koropbs (760 m) 10 Beicokoropbs (3100 m).
I'opusoHTaNBHBIE TMHUM OJIOYHON AMArpaMMbl IPEACTABISAIOT MeIMaHHbIE 3HAUEHUS, IPAaHUIIBI pAMOK O0TOOpa)KaloT KBAPTUIIM, @ BEPXHUE U HUKHUE
YCBI OTOOpaXKAIOT MOCIIeTHEE 3HAYCHHE, KOTOPOE HAXOIUTCS MKy 1,5-KpaTHBIM MEKKBapTHIGHBIM JHAITa30HOM. 3BE3/104Ka (*) yKa3bpIBaeT Ha

noctoBepubie n3menenus (P < 0,05)
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greater values with AZA

1
I

Tricuspid regurgitation pressure . I -4.7 (-8.9 10 -0.6)
gradient, mmHg }

Heart rate, bpm -49(-8.5t0-1.4)

-4.6 (-8.7 to -0.6)
Blood pressure diastolic, mmHg

9.7 (-14.7t0-4.7)
Blood pressure systolic, mmHg

-0.6 (-1.0t0 0.2)
Cardiac output, I/min

S -26(-54100.2)
Stroke volume index I

-0 8 6 4 2 0 2 4 6 8 10

Pulmonary vascular —— -0.0 (-0.7 to 0.6)
resitance, WU |

—— 2.1(09103.4)
Oxygen saturation, %

-4 -3 -2 -1 0 1 2 3 4

— 1.4 (0.5t0 2.3)
Hematocrit, %

Pucynor 3.6 — I'padpux Doctepa, oToOpakaromuii ek JeUeHUs areTa3olIaMUuI0M.
Ha rpaguke nokazana cpeqHss pa3HHUIa MEXAy TPYyNIaMy Ha BeIcOKoropbe u 95% JIU nns
IpaJveHTa JaBJIEeHUS TPUKYCIUAATBHON perypruTaluy, 4acTOThI CepJICUHbIX COKPAILICHHH,
apTepUaNIbHOTO JIABJICHUS, CEPCUHOr0 BEIOpOCca, MHICKCA yIapHOTO 00bEMa, JTErOYHOTrO

COCYAUCTOIO CONPOTUBJICHU A, HACBIIICHUSA KUCJIOPOAOM U I'€MaTOKpHUTa



DU3H0JI0THYECKHE AaHHbIe M AHAJIM3 Ta30B apTEePUAIBbHOH KPOBH.
Knuandeckune mapamMeTpbl W aHaIW3 Ta30B apTEPUATBHONH KPOBH IPEICTABICHBI
B Tabmune 3.9. [Ipu mepexoje ¢ HU3KOW BBICOTHI Ha OOJIBIIYIO YaCTOTAa CEPACUHBIX
COKpAIllCHW 3HAYUTENIHbHO YyBEIMUYWIACh B TpyIIe TIuianedo, HO HE B TPYIIIe
areTazolaMmaa, YTO TPHUBEIO K YMEHBIICHUIO BBI3BAHHOTO JICUCHUEM YaCTOTHI
CepICYHBIX COKpamieHuid Ha —5 ya/mua (ot —8 mo —1, P = 0,006). AHamOrn4HO
BBI3BAHHOE BBICOTOM TOBBIIICHUE AapPTEPUATBHOIO JaBJICHHUS OBLIO OCIa0JICHO
areTa’oNaMuIOM, YTO TpuBENO K dHOEKTy Je4YeHHS s CHUCTOJINYECKOTO
(-10 MM pr. ct. [oT —15 mo —5, P < 0,001]) u AuacToauYecKoro apTepHaaIbHOrO
nasienus (—5 mm pr. 1. [oT —9 g0 —1, P = 0,024]). Bo3aeiicTBre BBICOKOTOPhsI OBLIO
CBs3aHO cO cHIKeHHeM SpO; B COCTOSHHH TMOKOS W B MHUKOBOM IIECTUMHUHYTHOM
[IarOBOM TECTE, MPU ATOM B TPYMIE aleTa3ojiaMujia HaOII0aloCh 3HAYUTEIHHO
MEHbIIIee CHIKEHNE, B OTIIUYHE OT TPYMIIHI I1a1ie00, 9To MPUBEo K 3QPeKTy TeueHus
B Buye SpO. B cocrosiHum mokos +2% (ot 1 mo 3, P = 0,001) u SpO. B KoHIIE
tpenupoBku +3% (ot 1 1o 5, P = 0,002). Conepxanue Kuciaopoia B apTepusix ObLIO
3HAYUTENIbHO BhIIe B rpynme anertaszonamuga (+0,4 ma O, / mn [or 0,1 mo 0,6],
P =0,003). [Ipu yBenuueHWH YACTOTHI CEPACUHBIX COKpAIICHUH U CEPAECYHOTO
BbIOpOCa B rpymnmne miainedo A0CTaBKa KUCIOPOoJa OCTaBajach OJAMHAKOBOM B 00enX
rpynmnax JiedeHus. AHanmM3 Ta30B apTepUaIbHOM KPOBU BBISBWII CHIDKCHHE
NapIMaJIbHOTO JIABJICEHUS YTJIEKHCIIOrO ra3a B 00eux rpymmnax Ha BeicoTe. B rpymme
anerasojiaMua TEMaTOKPUT U TEeMOrjJoOMH ObUIM TMOBBIIIEHBI Ha BBICOTE.
[TaprmanpHOE MaBIEHHE YTIAEKUCIOTO rasza, oukapbonata u pH ObUTM 3HAYUTEIHHO
HIDKE B IpyIIe areraszonamuaa (bukapoonat —5,3 mmosne/i (ot —6 10 —4,5); pH —0,06
(ot —0,07 mo —0,05); oba P < 0,001), uro yka3pIBaeT Ha BbIBeJCHHE OMKapOOHATa
C METaOOJIMYECKUM  allMJ030M M TOCIEJOBATEIbHYI0  YPaBHOBEIIMBAIOIIYIO

THIICPBCHTHUIIALIUIO.
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Tabauya 3.9 — Knunuyeckre napameTphbl U aHaJIU3 Ta30B apTepUaibHOU KPOBU

[Tnanebo AnerazonamMug Dddekt neueHus
(N =54) (N =58)
760 m 3100 | 760 m 3100 M | MexrpynmnoBa P-
[Tepemennas M s pa3HUIlAa B | 3HAYCHUC
U3MCHCHUH, Ha
BBICOKOTOPBE
(95% J11N)
KiinHuveckuie nmapameTpsl:
UCC (3x0), yn/mun | 69 £ 11 76+ | 7111 | 74+10 =5 (ot —8 10 0,006
11% -1)
ALl 128+17 | 135+ | 124+ 123+ | -10 (or—15 1m0 | <0,001
CHUCTOJIMYECKOE, 19* 17 13* -5)
MM PT. CT.
AJl 82+12 87+ | 81+11 | 82+9* =5 (ot —9 10 0,024
JIMACTOIIMYECKOE, 12% -1)
MM PT. CT.
Carypanus, % 95+2 88+ | 94+2 | 90+3%*| 2(or1 mo3) 0,001
3#
6-MUHYTHBII 506+84 | 494+ | 504 + 485 + 0 (ot —25 no 0,999
IArOBBIA TECT, M 84* 78 75* 25)
Carypanus B 94 +£3 84+ | 94+3 |86+5%*| 3(orlm05) 0,002
KOHIIE 6- 6"
MUHYTHOTO
IIaroBoro tecra, %
AHanu3 ra3oB apTepuatbHON KPOBHU:
pH 7,40 + 7,42+ | 7,39+ 7,36 £ —0,06 (ot <0,001
0,02 0,04* 0,02 0,02% —0,07 mo
—0,05)
PaCOy, 41,3+3,9 | 372+ | 42+ 34 + —4,0 (ot —5,4 <0,001
MM PT. CT. 3,97 29 2,8%* 10 —2,6)
PaO,, 69,1 £54 | 614+| 694+ 60,9 + —-0,8 (ot —4,4 0.662 _
MM PT. CT. 12,6" 7,2 6,2" 10 2,8)
buxapOonar, 249+2 1237+ | 251+ 18,7+ | —=5,3 (or—6 10 | <0,001
MMOJIB/JI 1,5% 1,6 1,6%* —4.5)
I'emaToxpur, % 428 +4,1 | 429+ | 429+ 445 + 1,4 (ot 0,5 no 0,001
3,7 4,8 47%* 2,3)
I'emorno6un, r/mn | 14,6 1,4 | 146+ | 14,6 + 15,2+ 0,5 (ot 0,2 0 0,001
1,3 1,6 1,6%* 0,8)
Carypanus 933+2 | 88,5+ 93,1+ 88,1 + —-0,2 (ot —1,5 0,699
apTepUaIbHOTO 4* 1,8 2,8" 1o 1,0)
OKCHTEeMOTJIOONHA,
%
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Oxonuanue maoauywl 3.9

Conepxanue 184+1,6 | 174+ | 18,5+ 18,1 + 0,4 (ot 0,1 nO 0,003
KHCJIOPO/Ia B 1,5 1,9 1,8%* 0,6)
apTepuaIbHOU
kposu, i1 O2 / 11
JlocTaBka 869+238 | 869+ | 851+ 821 + 38 (ot —11 mo 0,130
KHCJIOPO/a, 207 211 198 87)
MJI/MUH
IIpumeuanue:

3Ha4YeHUs NPECTABICHBI KaK Cpe/iHee + CTaHIapTHOE OTKIOHEHHUE U cpeanee (95% ).
# __ P <0,05 ot manoit (760 M) 10 60mbmoit (3100 M) BEICOTHI.

* — P < 0,05 Mmexxy mnane6o u arerazonaMuaoM Ha 3100 M.

PaCOz / O, — apTepuanbHOe MapHuaibHOE TaBJICHHE YITICKHCIIOTo ra3a u KUCIopoa.

Oxokapauorpaduueckue mMapamMeTpsl MPaBOTO M JIEBOTO OTIEIOB Ccepala
npenacrasiensbl B Tabnunax 3.8 u 3.10. B To BpeMs kak ynapHbId 00BEM COXpaHsIIC
B Ipynme mianebo, B TPyMIE anera3oiaMuaa HaOII0JanoCch CHI)KEHHE YAapHOTO
0o0BbéMa Ha BhICOKOrOpbe. Ha BBICOKOrOpbe TakKe YBEIMYMBAJICS MHUHYTHBIA 00BEM
kpoBooOpaimenuss (MOK, cepaeunsiii BIOpOC) B TpyImie IJanedo U COXpaHsICs
B TPYIITIE alleTa3ojJaMuaa, B pe3ynbTare 4yero pazuuma cocrasuia —0,6 m/muH (o1 —1,0
mo —0,2, P=0,003). Jlérounoe cocyauctoe conpotuBieaue (JICC),
KOPPEKTHPOBAHHOE T€MAaTOKPUTOM, U 00111ee JIETOUHOE CONPOTUBIICHNUE YBEIUYMINUCH
B 00eux rpynmnax Ha BhICOKOropbe 0e3 addekra jeueHus: anerazoiamuioMm. boree
HU3KOE JIETOYHOE COMPOTHUBIIEHHWE ObUIO OOHApY)XEHO Ha HHU3KOTOpbE B TpyIIe
arieTa3ojaMiuaa, B OTIIMYUE OT TPyMsl miane6o. ConpsokeHre MpaBoro KemyAodyka
U IErouHor aprepuu, omeHéHHoe 1o mnokazarento TAPSE/sPAP, mnoka3zaino
aHaJIOTUYHOE yXyAllleHue B oOeux rpynmnax 0e3 sdekra neuenus. Cucronnyeckas
DKCKYPCHSl IIOCKOCTH TPEXCTBOPUATOro Kousbla TDI yBenmnuniiace Ha BBICOKOTOpbE
B Ipynmne Iuianebo, HO HE B TpyMmme aierazonamuja. BHecocynucras >KUIKOCTb
B JIETKUX, OLICHEHHASA 110 B-TMHUAM, yBEIMYUIIACh HE3HAYUTEIIBHO, HO CYIIECTBEHHO
BTpyNIe amera3oiaMuia, oAHako d¢@dekTa JedeHHus Ha  BBICOKOTOPHE

HE HAOJOJAI0Ch.
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Tabnuya 3.10 — Dxoxapauorpaduueckue mokazaTeand (QYHKIUA U MOP(OJIOrur
JIEBBIX OTEJIOB Cepila

[Tnane6o AnerazonaMu D¢ ekt neyenus
(N =54) (N =58)
760m | 3100Mm | 760 m | 3100 M | MexrpynmnoBas P-
MepemenHas pasHuIa B 3HAYEHHE
M3MEHEHUH,
BbI3BaHHAas
BBICOTOM
(95% 1)
@paxius BIOpoca 60+4 | 60+5 | 60+£6 | 59+5% | =2 (or—4 10 0) 0,045
(BPSimpson), %
Tonmuua 0,9+ 0,9+ 0,8 + 0,8 + 0,0 (ot —0,2 o 0,758
MEKIKEITY TOYKOBOM 0,2 0,2 0,2 0,2* 0,2)
MIEPErOPOIKH
(xoHEYHO-
JUACTOJIMYECKUI ), CM
Koneuno- 4,7 + 4,7 + 47+ | 46+0,5 | 0,0 (or—0,1 no 0,714
JINACTOJINYECKUI 0,4 0,5 0,5 0,1)
pasMep JIeBOTo
KEITy09Ka, CM
Koneuno- 29+ 2,8+ 28+ [ 29+0,5 | 0,0 (or—0,2 no 0,728
CUCTOJIMYECKHH pa3zmep 0,4 0,4% 0,5 0,3)
JICBOTO JKEITYJ04YKa, CM
Tonmunaa 3agHeH 0,8+ 09+ 0,8+ | 0,8+0,2 | —0,0 (or —0,1 10 0,398
CTEHKH JIEBOTO 0,2 0,2 0,2 0,0)
Kemynouka (KOHEUHO-
JIMACTOJIMYCCKHI), CM
JluameTp aopThl, cM 32+ 32+ 32+ | 32+0,4 | —0,0 (or —0,2 10 0,791
0,4 0,3 0,4 0,1)
WNurerpan BpeMenu 19,8 + 199+ | 19,8 £ 18,1+ | —1,8 (or —3,0 1o 0,005
CKOpPOCTH BBIBOJIHOTO 3,7 3,6 3,8 3,0%* —-0,5)
TpaKTa JIEeBOTO
KEITYI09Ka, CM
E/A (na MuTpansHOM 1,0+ 09+ 1,0+ 0,9+ 0,0 (ot —0,1 o 0,942
KJIaIaHe) 0,4 0,37 0,3 0,37 0,1)
WNHnekcupoBaHHBIN 234+ | 21,1+ | 202+ | 18,8+ 1,4 (ot —1,2 o 0,297
006BEM JTEBOTO 7.2 5,6 5,6 5,7* 4,0)
peicepans, cM>
Bonna e' narepansnoro | 11,7+ 10,7+ | 10,2+ | 10,3+ 1,1 (ot —1,8 no 0,468
KOJIbIIa MHUTPAILHOTO 10,2 3,2 24 2,8 3,9)
KJaIaHa, cM/C
Bosna €' cenrranpHOrO 9,5+ 8,2+ 8,3+ 7.4 £ 0,5 (or —1,8 o 0,698
KOJIbLIa MUTPAJIbHOTO 8,9 2,3 1,9 2,1% 2,7)
KJaraHa, cM/c
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Oxonuanue maoauywt 3.10
Cpennee 3nauenue E/e' 7,5+ 7.4+ 74+ | 7,0£2,0 | 0,2 (ot —1,1 10 0,549
3,5 2,3 19 0,6)

Ilpumeuanue:

3HaquI/I;I IPE/ICTaBICHBI KaK Cpe/IHEe + CTaHIapTHOE OTKIIOHEHHE U cpeanee (95% ).
— 3HAYUTENIbHBIC H3MEHEHHS OT Maioi (760 m) k 6obmoii (3100 m) Beicote (P < 0,05).
— 3HAYMTENIBHBIE PA3INUHs MEKIY IUTaledo u anerasoinamuaoM Ha 3100 m (P < 0,05).
— 3HAYMMBIC PA3INYHS MEXTY IUTaledo u anerasonamuaom Ha 760 m (P < 0,05).

#
$

JlaHHO€  paHJAOMHU3HUPOBAHHOE, IIAIe00-KOHTPOJIUPYEMOE  HCCIIEOBAaHHE
BIICPBBIE TIOKA3aJl0, YTO MPOQPUIAKTHKA aIleTa30JIAMHIOM CMSITYaeT BBI3BAHHOE
BBICOKOTOPbEM TTOBBIIIEHUE JJABJICHHS B JErO4YHOM apTepuu y nauueHToB ¢ XOBJI 11—
III crenenn mo GOLD npu noabéMe W KpPaTKOBPEMEHHOM IpEObIBAHUM HA
BbicOKOrOphe (3100 M). DTH  pe3yabTaThl BaXXHbI, TOCKOJBKY OMPEIEISIOT
MOTCHIMAJIbHO  KJIMHUYECKU  IIOJIE3HBIM  IIpernapar il IPeaylpeKICHUs
reMOJIMHaMH4eCcKoro kommpomucca y mnamueHtoB ¢ XODBJI, moasepraromumxcs

mno6ap1/1qecxoﬁ T'HUITIOKCHUH Ha BBICOKOI'OPLC.

3.2.3. HapyuieHusi AbIXaHUSI BO BpeMsl CHA

Hapymennst npixanuss BO BpeMsi CHa, KaKk HM3BECTHO, OoJjiee BBIpaKEHBI Ha
BBICOKOT'OpPhE MO0 CPAaBHEHHIO C HU3KOTOPbEM. DTO MOXET BIMATh HA KOTHUTHUBHYIO
(GYHKIMIO ¥ JTHEBHYIO akTUBHOCTh. OCHOBHas TUIIOTe3a Oblla B TOM, YTO MPUEM
arieTazojaMua TPEayNpeauT HapyIIeHHe HOYHOTO IBIXaHHs MyTEM YIydIIeHUs
HOuHOM catypanuun (SpO2) u CcHWXKeHUs jAecaTypaimoHHoro wuHuekca (N),

OIpEeIeNIIeMOr0 KaK Jecarypanus >3% Ha BicoTe (10 CpaBHEHHIO ¢ TUIAIe0o0).

OLleHKYy HOYHOTO [JbIXaHWUsS TPOBOAWIM C TOMOIIBI PECIUPATOPHOM
noymrpaduu B TedeHue Bcex Houel Ha BbicoTe 760 M u 3100 M. bbutn momyueHs
CIeAYIOIIME Pe3yibTaThl: B TeueHHe ABYX AHEH Ha BbicoTe 3100 M 10 manueHTOB
(12%) wu3 rpynmel anerazonamuaa u 43 nauuenta (48%) w3 rpynnsl 1anedo
(P < 0,001 mo cpaBHEHHIO C aleTa30JaMH/IOM) UCIIBITHIBAIN TSHKETYIO THIIOKCEMHUIO

(SpO; < 80% B Teuenne >30 MuH), TPEOYIOIIYIO KHCIOPOIHON TEpamuu M0 3apaHee
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onpenenéHHpIM npaBuiaM. Y 70 manueHToOB, MOIy4aBIIMX amerazonamui, SpO. Ha
Beicore 760 M u 3100 M B mepByto Houb coctaBwio 91 = 2% u 86 + 2%
COOTBETCTBEHHO; JlecaTypallMOHHbIN uHAEKC cocTaBmi 6,0 £ 6,5 u 13,8 = 14,4 B uac
(P < 0,001 npotus 760 M, B 000uX ciaydasx). Y 69 manueHToB, MOJydYaBIIHX I11aeoo,
SpO; na BeicoTe 760 M u 3100 M B mepByt0 HOYBL coctaBmwio 91 £ 2 u 84 + 2%
COOTBETCTBEHHO; JlecaTypallMOHHbIA UHAEKC cocTtaBuia 5,9 + 8,4 u 26,3 + 26,6 B uac
(P <0,001, B 060oux cinyuasx). Cpennee paznmuune (95% JIN), BBI3BaHHOE U3MECHCHUEM
BBICOTHI ITPH MPUEME arleTa30JIaMH/1a, 10 CPAaBHEHHUIO ¢ m1aredo coctaBmio SPO; + 2%
(or 1 mo 2, P < 0,001), necarypauronnsiii uaaekc —11,7 B gac (ot —16,9 no —6,5,
P <0,001) (pucyHnok 3.7).

Y HEaKKIMMaTU3UPOBAHHBIX KUTENEN HU3KOropbs ¢ XObJI npu aByX/1HEBHOM
npeObiBannn Ha BbicoTe 3100 M mpoduiIakTUYeCKOoe JeYeHHE aleTa3ojJaMuioM
YMEHBIIAJIO YaCTOTY BBIPAXKEHHON HOYHOM TMIIOKCEMHUU U ITEPUOANYECKOTO JbIXaHMUS,

CBA3AHHOI'O C BEICOKOI'OPbBEM.

95

'S 30 P<0.05
sil TIF T 1 P<0.05
I —
N P<0.05 2 X 204 |
« P<0.05 = =y
= | — T ©
3 85 = [ Q
(4] i > < 10 -
Q -
> o Q
@© O T J
O g 4= ,
Plac Aza Plac Aza Plac Aza Plac Aza Plac Aza Plac Aza
760m  3100m, 3100 m, 760m 3100 m, 3100m,
night 1 night 2 night 1 night 2
i |
' |
Houb 1 : —o— 2(1to2) Houbl | -8.2(-13.810-2.7)
Houb 2 | —O— 2(1to3) Houb?2 — . | -11.3 (-18.6 to -3.9)
|
r T ! T 1
4 =2 0 2 4 20  -10 0 10 20

] 0,
PasHuua B HO4HOIA caTypaLm, % Pa3sHuMua B HOYHOM AecaTypaumuu, 1/4

Pucynok 3.7 — HouHo# maTTepH AbIXaHUs, OLIEHEHHBIN C TOMOIIBI0 HOYHOTro SpO2 U HHAEKCA
Jecarypanuu kuciiopojaa y nauueHToB ¢ XObJI Ha pa3HbIX BeIcOTax

70



3.2.4. Kapauony/JbMOHAJIbHbIE HATPY304YHbIE TECThI

W3BecTHO, YTO TOJEPAHTHOCTh K (DU3MUECKONM HArpy3Ke CHHXKAETCS Ha
BBICOKOTOPBE 10 CPAaBHEHMIO ¢ HU3KOropbeM. OCHOBHas rurote3a Oblia B TOM, YTO
IpueEM aneTazoIaMmuaa YIIYYILIHT paboTOCTIOCOOHOCTH BO BpeMs
KapauOMyJbMOHANBHBIX Harpy3ouHnblx TecToB (KIIHT) Ha BblcOKOroppe 10
cpaBHeHMIO ¢ Iulanebo. B HacTosdmeM — paHIOMU3MPOBAaHHOM, IuIanedo-
KOHTPOJMPYEMOM,  JBOMHOM  CIENOM  HCCICJOBAaHUM  HM3YYECHO  BIIMSHHE
npo(UIAKTUYECKOTO JICYCHHs alleTa30laMUoM Ha (U3HUYECKYI0 aKTUBHOCTD

Y NAalUCHTOB C XOBH, IMOJHHUMAIOMMUXCA Ha BEICOKOTI'OPBC.

[Matiuentsr ¢ XOBJI ObUIM paHIOMU3UPOBAHBI B TPYIITY C aleTa30JIaMHUI0M
(125-0-250 mr/nens) unm ¢ 1mianedo 3a 24 gaca 10 noabéma Ha 3100 m. TTarueHTsI
BBITIOJTHSUTU IMOCTETICHHBIC ITUKJIMYECKUE YIIPAXKHEHUS 10 UCTOIIEHUS Ha BbicoTe 760 M
70 mpuéma HcClielyeMoro npernapara U B TeueHue 4 4 mociie NpuObITUS Ha BBICOTY
3100 M. [IpoBoaumack ONeHKa BEHTHIAIIMOHHON CIIOCOOHOCTH, Ta3000MEHAa, YaCTOTHI

CEpACYHBIX COKPAILICHUN U ra30B apTEPUAIIBHON KPOBHU.

N3 176 pannoMu3nupOBaHHBIX TMAIMEHTOB 36 ObUTH UCKIIOUEHBI TIO Pa3IMYHBIM
npuunHaM u 37 He npoxomunu KITHT na Beicote 760 M 10 pa3sinu4HbIM IPUYHHAM.
OcraBummecss 103 manueHTa y4acTBOBAJIM B HCCIEAOBAHMM COTJIACHO MPOTOKOIY
uccienoBanus. XapaKTepPUCTUKH YYAaCTHUKOB TpeacTaBiieHbl B Tabmuie 3.11.
[TanmenTs B rpynmne anerazonamuga (N = 50) u B rpynne mnane6o (N = 53) Obuu

XOpOIIIO COATAaHCUPOBAHBI 110 BO3PACTY, UHIEKCY MACCHI TeJa, TSHKECTH OOCTPYKIIHH.

Tabauya 3.11 — XapakTepUCTUKN yYaCTHUKOB

TlepemeHHas [Tname6o Arnerazomamu
N (>xeH.) 50 (13) 53 (19)
Bo3zpacr, 1. 57,0£9,6 57,3+6,6
Poct, m 1,64 + 0,08 1,65+ 0,09
Bec, xr 72,4+ 15,2 74,0+ 12,4
HeKe Macchl Tena, Kr/M> 27,0+£5,0 272+3,8
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Oxonuanue maoauyot 3.11

ODB1, % OT TOJKHOTO 66+ 12 65+10
ODB1/DXEJI 0,60 + 0,09 0,62 + 0,08
XOBJI, GOLD-crenens 2/3, % 43/7 (86/14) 50/3 (94/6)
CAT-tect 9,0+7,1 9,8 £6,3
Onpiikn mMRC
0 28 31
1 14 13
2 4 4
3 3 3
4 1 2
IIpumeuanue: 3HaueHUs NPEACTABIEHBl B BUJIE YMCE WM CPEJHUX F+ CTAaHAAPTHOE OTKJIOHEHHE.
O®B;1 — 00béM QopcupoBanHoro BbiAoxa 3a mepByto cekyHay; PXEJI — dopcupoBannas
*u3HeHHas €mkocTh J€rkux; mMRC — wmoauduuupoBanHas onenka oxbimku Cosera

MeaunuHcknx ucciieqoanuii; CAT — oneHounsi Tect XOBJI.

Ha BricoTe 760 M MakcumaiibHas padouas ckopocTh (Wmax) U V'Ozmax ObLTH
YMEPEHHO CHUKCHBI 110 CPABHEHHUIO C JIOJDKHBIMH 3HaYeHHUIMU. Hu pe3epB 4acToThI
CepACUYHBIX COKpAIIEHUH, HM pe3ePB AbIXaHUs He ObLIN HCUEPIIaHbl, HO KOHIICHTPAIIUS

JaKTaTa yKasblBaja Ha TSOKENYIO (PU3UYECKYIO HATPY3KY.

Jomunupytomeid CyObeKTUBHOM MPUYMHOW TMPEKpalieHUus: Harpy3ok Ha
BBICOKOTOphe Obla yctasiocth Hor (80% B rpynmne rmuarne6o, 58% B rpyrmme
aleTazojiamMmuaa), BTOPOM MO yacToTe NpuYMHOM Obuta onpimka (54% B rpynme

miare6o, 45% B rpyre amera3oiaMusa).

Ha Bricote 760 M 92% B rpynmne mianebo u 83% B rpymme arerazonamuaa
COOTBETCTBOBAIM KPUTEPHUSAM (HU3HOJOTUUECKOTO OTPAHWYCHUS, OINPEeACTEHHBIM
B Metoquke, Ha 3100 m; 96% u 94% cOOTBETCTBEHHO COOTBETCTBOBAJIA KPUTEPHSIM.

PesynbraTel npeacraieHsl B Tadaune 3.12 u Ha pucyHke 3.8.
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Tabauya 3.12 — [1pou3BOAUTENHHOCTH MAKCUMAIBHON HArPy3KU

ITane6o AnerazonamMun DddekT neueHus P-
3HAYEHUE
760 M 3100 m Cpennee nu3MeHeHue, 760 m 3100 m Cpennee uzmenenue, | CpenHue pa3indus
BBI3BAHHOE BHICOTOM BBI3BAHHOC BBICOTOM | MEXIY IpernapaTamMu
(95% AN) (95% AN) (95% A1) B
[Tepemennas W3MEHEHUSAX,
BBI3BAHHBIX BBICOTOM
Wmax, BT 107,0 + 96,7 + —-10,3 (ot —14,4 no 104,5 + 91,2+ —13,3 (oTr —17,3 no —3,0 (ot —8,7 no 2,7) 0,305
34,3 28,0 —6,2)* 26,9 24,6 -9,3)*
Whax, % 0T JOIKHOTO 77 £ 19 70 £ 17 —7 (ot —10 mo —4)* 74 £ 15 64 £ 10 =10 (ot —13 go —7)* =3 (ot =710 1) 0,145
UCC, yn/mun 134,6 £ 134,2 + —0,5 (ot —4,5 1o 3,5) 133,1 + 128.2 + —5,0 (ot —8,9 no —4,5 (ot —10,1 1o 0,117
19,8 15,6 16,1 20,0 -1,0)* 1,1)
Peseps UCC, yn/mMuH 31,6 £ 29,1 + —2,5 (or—8,1 10 3,1) 299 + 34,7 £ 4,8 (ot —0,8 10 10,3) | 7,3 (ot —0,6 o 15,2) 0,072
27,0 15,8 15,3 16,8
V'E, n/mMun 47,1 + 52,4 + 5,3 (ot 2,3 no 8,3)* 454 + 49,4 + 4,0 (ot 1,0 10 6,9)* —1,3 (ot —5,5 10 2,9) 0,543
15,8 16,2 13,3 14,8
Peseps npixanwus, % 332+ 30,1 + -3,1 (or—7,8 n0 1,5) 33,6 + 34,2 + 0,6 (or —4,0 0 5,2) 3,7 (oT —2,8 mo 10,3) 0,263
16,9 16,7 17,9 17,5




IIpooonocenue mabauyor 3.12

YJI, mus * 31,1 £5,5 | 31,6+5,9 0,6 (or—0,6 mo 1,7) | 31,0£5,5 | 31,7+5,1 0,7 (or —0,4 o 1,8) 0,1 (or—1,4 no 1,7) 0,884

JlpIxaTenbpHbIil 00BEM, 1,54 + 1,68 + 0,14 (ot 0,07 o 1,48 + 1,59 + 0,11 (ot 0,04 o —0,03 (ot —0,12 o 0,542

. 0,44 0,51 0,20)* 0,40 0,48 0,17)* 0,07)

V'CO,, 1/MuH 1,38 + 1,32 + —0,06 (ot —0,14 o 1,33+ 1,16 + —-0,17 (ot —0,25 no —0,11 (ot —0,22 o 0,040
0,52 0,41 0,02) 0,41 0,37 —-0,10)* —-0,01)*

V'O,, 1/MuH 1,35+ 1,23 + —0,12 (ot —0,19 o 1,32 + 1,15+ —0,18 (o1 —0,24 no —0,05 (ot —0,15 o 0,252
0,46 0,36 —0,05)* 0,36 0,34 -0,11)* 0,04)

V'O2, % 0oT I0IKHOTO 70,5 + 64,3 + —6,3 (ot —9,8 10 —2,7) 70,5 + 60,6 + —9,9 (ot —13,4 o 3,6 (ot —1,4 5o 8,6) 0,156
16,5 12,5 14,2 11,3 —6,4)

V'O2, Ma/MuH/KT 18,9+6,0 | 17,2+5,0 -1,7 (ot —2,6 1o 18,0+4,8 | 15,5+3,7 —2,5 (ot —3,4 1o —0,8 (ot —2,1 10 0,5) 0,213

-0,8)* -1,6)*

Koadpurnment 1,02 + 1,07 £ 0,05 (ot 0,04 mo 1,00 £ 1,01 £ 0,00 (ot —0,01 mo —0,05 (ot —0,07 no <0,001

AIBIXATEALHOTO 0,07 0,07 0,07)* 0,08 0,06 0,02) -0,02)

obmeHa

V'E/V'CO; 324+4,1 | 37,4+4,2 4,9 (ot 4,0 10 5,8)* 31,8+ 3,6 | 40,1 +4,9 8,3 (ot 7,4 mo 9,2)* 3,4 (ot 2,1 no 4,6)* <0,001

V'E/V'O2 329+42 | 40,054 7,2(or 6,1 10 8,2)* | 31,9+44 | 40,4+6,1 8,6 (oT 7,5 m0 9,6)* 1,4 (ot —0,1 00 2,9) 0,071

74




IIpooonscenue mabauyvr 3.12

PetCOo, klla 5,1+£0,5 42 +04 —0,9 (ot —1,0 mo 5,1+0,5 40+04 -1,2 (ot —1,3 no —0,3 (ot —0,2 0 <0,001
-0,8)* -1,1)* —-0,5)*
CooTtHolleHHe 0,33 + 0,35+ 0,01 (ot —0,01 no 0,31 + 0,36 + 0,05 (ot 0,03 o 0,04 (ot 0,00 o 0,051
VDVT 0,08 0,08 0,04) 0,09 0,09 0,08)* 0,08)
[lynscokcumerpus, % 96 +2 84 £5 —11 (ot —13 no —10)* 95+5 86+3 —9 (ot —10 10 —8)* 3 (or 1 mo 4)* 0,003
OxcureHarus 67+ 10 61+7 —6 (ot —8 1o —4)* 68 + 10 63+7 =5 (ot =7 mo —3)* 2 (or—1 10 5) 0,264
MO3r0BOM TKaHU, %
OxcureHarnms 63+9 61+£8 —2 (ot —4 1o 0)* 66 +£7 62+7 —4 (ot —5,5 mo —1,7)* —2(or—4 10 1) 0,291
MBIIICYHON TKaHH, %0
Aptepuanbubiii pH 7,32 + 7,36 £ 0,04 (ot 0,02 mo 7,33 £ 7,32 £ 0,00 (ot —0,02 mo —0,04 (ot —0,06 10 <0,001
0,04 0,04 0,05)* 0,05 0,03 0,01) —-0,02)*
PaCOg, kIla 54+0,6 | 48+0,5 —0,6 (ot —0,8 10 53+0,5 | 46+04 —-0,7 (ot —0,9 o —-0,1 (ot —0,3 10 0,1) 0,399
—0,4)* —-0,5)*
PaO, kIla 11,3£1,3 | 7,7+ 1,0 —3,6 (ot —4,1 10 112+1,4 | 83+1,0 —2,9 (ot —3,3 10 0,7 (oT 0,1 mo 1,3)* 0,016
-3,2)* —2,5)*
AaPOy, kIla 1,6 £1,1 1,8+£09 | 0,14 (or—0,2 10+0,5) | 1,9+1,3 1,3+14 —0,7 (ot —1,0 10 —-0,8 (ot —1,3 o 0,004
-0,3)* —-0,3)*
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Oxonuanue maobauyvt 3.12

AptepuanpHas 205+£23 | 19,8+1,9 —0,8 (ot —1,5 o 204+£26 | 17,5+2,0 —2,9 (ot —3,6 10 —2,2 (ot —3,1 o <0,001
HCO.,-, mmoub/i -0,1)* —2,2)* -1,2)*

KonnenTpanus 6,0+£2,5 6,6 2,3 0,5 (ot 0,0 mo 1,1) 57+25 4,7+1,7 —1,0 (ot —1,6 no —1,6 (ot —2,4 no <0,001
JIAKTATA B -0,5)* -0,8)*

apTepuaibHOM KPOBH,

MMOJIB/JI

OJpIIIKA 110 MIKAaJIe 40+1,9 47+1,9 0,6 (ot 0,0 mo 1,3)* 4,1+1,7 4,6+ 1,8 0,5(or 0,1 mo 1,1) | 0,1 (or —1,0 m0 0,8) 0,779
bopra

Ycranocts HOT 110 5,0+23 5,8+2,1 0,7 (o1 0,0 mo 1,5) 44+1,9 5,9+2,0 1,5 (o1 0,8 m0 2,2)* 0,8 (or —1,3 5o 1,8) 0,150

mkane bopra

Ipumeyanue. CpenHee £ CTaHIAPTHOE OTKJIOHEHWE WU cpenHss pasauma (95% JIM), ouenénnas 3a mocnennue 30 ¢ g0 yromnenus. 3Bé3mouka (*) — P < 0,05. AaPO; —
aIIbBEOJISIPHO-apTepuanbHbIH rpajuenT; V'CO2 — Bbixof aByokwucH yriepona; VD/VT — nons ¢puznonorudecku MEpTBoro rnpoctpancta; V'E — munyTHas BenTHsnus; V'O2 —
MOTJIOIIEHHE KUCIOPOa; Wmax — MaKCHMaJIbHas BBIXOIHAS MOITHOCTD; Wmax % pred — % ot 10/KHOr0 Wmax Ha YPOBHE MOPSL.
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Pucynok 3.8 — Pesynprarel KITHT (sTuHMM THHEHHON perpeccuy MOCTPOCHBI HA TaHHBIX JTBIXaHUS

B TCUCHUC a3p06H01”4 TPCHUPOBKHU C UCIIOJIB30BAHUEM JIaHHBIX C KOB(b(bI/ILII/ICHTOM JABIXaTCIBHOI'O

obmena <1,0. CuMmBonaMu 0003Ha4eHbI IPOrHO3UpPYEMbIe cpeiHue 3HaueHus £95% JIU: a) npu

MHHUMaIIbHO# Harpy3ke [20 Bt]; 0) mpu Harpys3ke, COOTBETCTBYIOMICH KOIDPHUIUEHTY

npIxarebHoro ooMena 1,0; a takke cpenuue 3sHaueHus £95% JIN npu Wmax):

O — UCXO/HBIN YPOBEeHb Ha BbIcOTe 760 M (00beIMHEHHBIC JTaHHBIE TPYIIIHI alleTa30JaMuIa

u 1uiane6o); 0 — rpynna miane6o Ha 3100 M, rpynna anerazonamunaa Ha 3100 m; # — P < 0,05,

pa3HUIla B HAKJIOHE alleTa3oiaMuaa npoTus miamebo (3100 m); * — P < 0,05 (pasuuna

B M3MEHEHHSX Ha BHICOKOTOPbE MEX Iy mpernaparamu mpu Wmax)



Ha Bwicore 3100 M MakcuMasibHasi MTPOU3BOAUTEIBHOCTh 3HAUYUTEIHLHO
cHu3uiack npumepHo Ha 10% B obeux rpymnmax: amerazonamuga — ¢ 105 + 40 Br
(760 m) mo 91 + 40 Bt (3100 m); mnarie6o — ¢ 107 £ 41 Bt (760 m) mo 97 + 41 Br
(3100 m); P < 0,001 B 060oux ciyuasx. [Ipeobnamaromieli cyObeKTUBHOM TMTPUIMHOM
MIPEKpaIIeHus Harpy3ku Oblia ycTasocTh Hor (72% B rpymie miare6o, 92% B rpyre
alnerasojiaMuia), BTOPOM MO YacToTe NpU4uHON Obuta oxpimika (54% B rpymre
wiare6o, 60% B rpymnme anerazonamuzga). Pasauna cHmKeHUHM Wmax BO BpeMs
npeObIBaHMS Ha BBICOKOTOPhE MEXKIYy TPYIIIaMH HE ObLTa CTAaTUCTUYECKH 3HAYMMOU
(cpennsisi pasHulla arerasojamuaa MuHyc miamne6o —3 Bt, 95% JAU ot —9 nmo 3,
P =0,305). CkoppektupoBanHbie d>(PGEKTbl JEUYEHHS, HCHOJIb3YyS JIMHEWHbIE
perpeccroHHbIC MOJCIH ¢ KOBapruaTaMu Bo3pacTta, noja, O®B;, PaO, u PaCO; Takxe
ObLTM HE3HAUUTENbHBIMU. B cooTBeTcTBUM ¢ WU3MEHEHUSMU Wmax, V'Ozmax ObLIa
3HAYUTEJIHLHO HUYKE Ha BBICOKOTOPhE B 00EUX IrpyINax ¢ HE3HAYUTEIbHBIM CHUKEHUEM

V'O2max Mo BIusgsHUEM arterasonamuaa (a 0,8 mu/mun/kr, 95% JAA ot —0,5 no 2,1,
P =0,213).

Anerazonamun cHmwkan V'CO; na 0,11 n/MuH 1o cpaBHEHHIO ¢ I1ainebo BO
BpeMsi MakcuMabHOM (usnueckoit Harpy3ku Ha 3100 m (95% JIU ot 0,01 mo 0,22,
P =0,040), yBenuumBajd COOTBETCTBYIOIIMI BEHTHIISIIIMOHHBIN DKBUBAJICHT IS
yraekucioro rasa (V'E/V'CO.) na 3,4 (95% JIU ot 2,1 1o 4,6; P < 0,001), ymenbpman
WHYIIUPOBAHHOE BBICOKOTOPHEM CHIDKEHHE MaplMajibHOTO AAaBJIEHUS KHUCIOpOJa
B apTepuanbHoit kpoBu (Pa0.) na 0,7 klla (ot 0,1 mo 1,3; P = 0,016), camxkan pH Ha
0,04 (ot 0,02 10 0,06; P < 0,001) 1 naktat ceiBopoTkH Ha 1,6 Mmonw/a (ot 0,8 10 2,4,
P <0,001). MakcuManbHasi 4aCTOTa CEp/ICYHBIX COKPAILEHUI, MUHYTHAsI BEHTHIISILUA,
4acTOTa JAbIXaHUs, JIETOUYHBIN 00HEM, OJIBIIITIKA U YCTAJIOCTh HOT 10 Iikasie bopra Oputn
OJIMHAKOBHIMM B o00eux rpynmnax. Dpakuuss MEPTBOTO MPOCTPAHCTBA HEMHOTO
yBenuuuiack Ha BbicoTe 3100 M mo cpaBHeHuto ¢ 760 M TONBKO B TpyIIe
arerasojiaMHia, YTo WUTIOCTpUpyeTcs 0osiee Bbicokumu 3HaueHusMu V'E/V'CO; pu

cooTBeTcTBYIOMUX 3HaueHUsIX PetCO.. Ognako udmenenuss V'E/V'CO,, BbI3BaHHBIC
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BBICOKOTOPBEM, HE OBUIM CTaTUCTHYECKH 3HAYMMBIMU MEXKIYy TpyNIaMu
(trabmuna 3.12, pucynok 3.9). AnbBeosisipHO-apTepuanbHblid rpaaueHT (AaPO2) ObLd

3HAYUTENHLHO CHUKEH B rpyrmne anerazoiamuaa Ha 0,8 klla (95% AU ot 0,3 1o 1,3).

55 1 55 55

AZA (3100m)

50 1 50 50

45 1 45 45

40 1 40 40

35 4 35 35

V'E/V'CO?
V'E/V'CO?
V'E/V'CO?

30 1 30 30

25 1 25

25 Placebo (3100m) ~

20 W+ 20
2.5 3.0 35 4.0 45 50 55 6.0 65 7.0 2.5 3.0 35 40 45 50 55 6.0 65 7.0 2.5 3.0 3.5 40 45 50 55 6.0 65 7.0

PetCO2, kPa PetCO, kPa PetCO, kPa

Pucynok 3.9 — INanenu A u B: uHIuBHIyabHbIC BEHTUISIIIMOHHBIC YKBUBAICHTHI
yriekucioro rasa (V'E/V'CO») B 3aBucumoctu ot koHeuHoro PCOz (PetCO2) npu Wmax Ha 760 M
(6e3 cumBoa) u Ha 3100 M (0 — rpynma mianebo, ® — rpyIma amnerasonamua); manens C:
CMOHTHPOBAHHBIC JINHUU PETPECCUU B TIEPBOM 00paTHOM mopsijike (Y = Yo + a/X) C HCIIOJIb30BAaHHEM

TOYCK, JAaHHBIX Ha IMMAaHCIIAX AuBu OTpaXXaroux H3MEHEHHOE YpaBHCHHUEC AJIbBCOJISIPHOTO I'a3a —

[V'E/V'CO; = a/(PetCO2 x (1 — VDIVT))]

[Ipu BbIONHEHUH (PU3HUECKUX HArpy30K He HaOJI0ajJoCh CYIIECTBEHHBIX
pazmuunii Mexay rpynnamu B u3MeHeHuu IuepeOpanbHot (ILIOT) u wmbimieunoin

okcureHanuu Tkaneit (MOT) Bo BpeMs nmpeObIBaHUSI HA BEICOKOTOPHE.

JUIsl OLEHKM NOTEHLHMAIBHOIO BIIMSHHS BBICOKOTOpPbS M aleTa3olaMHIa Ha
(bu3HoIOoruYecKre NepeMeHHbIe BO BpeMsi CyOMaKCUMaIbHOM, a3poOHOH (hr3rnuecKoit
Harpy3ku ObUIM MTOCTPOEHBI JIMHUU PErpecCUU Ha OCHOBE MHIMBUIYaJbHBIX JTaHHBIX
IO JBIXaHUI0O B TeUeHUE CyOMakcUMajabHOW (TIPEANOJIOKUTEIBLHO a’pOOHON)
bu3nyecKoi Harpy3KkH ¢ 4acToToi apixarenbHoro oomena (Y10) <1 (pucynok 3.8).

DTOT aHanMW3 BBISIBUJI CHUKEHUE CPEIHEW MaKCHMalbHOM CKOPOCTH paboThl mpu
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YO <1 na 3100 M B obeux Trpymmax, HO ATO CHHXEHUE ObLIO OOJbIIE MpHU
ucrnojas3oBanuu miamnedo (76,1 BT, 95% JI1 69,4-82,9 BT), uem npu UCIoIb30BaHUN
arerazonamuaa (85,7 Br, 95% U 79,1-92,3 Br); P = 0,043. beuio Takke 0TMEUYCHO
yMEHbIIEHUE HakIoHa 3aBUcUMOCTU V'O; OT Temmia paboThI B TPYIINE aleTa3ojiaMuia
Ha BeIcoTe 3100 M, 9TO yKa3pIBaeT Ha OOJBIIYI0 3((HEKTHBHOCTL pabOTHI (TUTamedo:
koddumment maxiona 0,111, 95% JI1 0,108-0,114; anerazonamua: kodhdUIHCHT
Hakiona 0,099, 95% U 0,096-0,102) u ymensniienue 3aBucumoctu V'CO:; oT
CKOpocTH paboThl (aredo: kodddurment vaxiona 0,0101, 95% 1N 0,0100-0,0103;
arerazosiamu: ko3 durnuent Hakiona 0,0084, 95% JIN 0,0083—-0,0086). boxnee Toro,
OTpHUIlIaTeIbHbIE HAKIOHBI CHIKeHUs catypauuu (SpO., LIOT u MOT) Bo Bpems
BBITIOJTHCHUS (U3MYECKUX HArpy30K OBUIM MEHEE BBIPAKEHBI INMPH MPUMEHEHUU

ancrasojaMuaa 1o CpaBHCHUIO C IIPUMCHCHUCM Hnaue6o.

Y manMeHToB W3 TPYNONbl  areTa3ojiaMHia  MapluualibHOE — JaBJICHUE
kuciopona (PaO,) obuto Beime (+0,8 kIla; 95% AW or 0,5 mo 1,1; P <0,001),
napipaibHoe aaBicHue yriekucioro rasa (PaCO,) — mmxe (—0,3 kIla; 95% U ot
—0,5 mo -0,1; P=0,002), na6momamoch cHmkenne Oukapoonata (HCO;-)
(—3,8 mmomb/im; 95% JIU ot —4,6 no —3; P <0,001) u camwkenne pH (—0,05; 95% JIN1
ot —0,06 1o —0,04; P < 0,001), B oTiume OT MAIMEHTOB U3 IPYIIILI IIae0o. Hacrora
CEpJICYHBIX COKpAIEHWH, MHUHYTHas BEHTWJIALUS, YacTOTa JbIXaHWS, JIETOYHBIA
o0béM, V'O um V'CO: ObuM NOpUMEpPHO OAMHAKOBBIMM B  TIpynmnax
(V'0, 0,26 + 0,08 i/mun u V'CO- 0,22 + 0,07 1/MuH B rpyIime arera3ojaMuaa IpOTHB
V'O, 0,28 £+ 0,08 n/mun u V'CO; 0,24 £ 0,08 n/MuH B rpymme mianeoo).

Ucxons w3 pesynbraToB, HabOmogaeM, uto y HuskoropueB c¢ XObBJI or
YMEPEHHOU 10 TsoKENOoM cTenenu npu noabéMe Ha 3100 M HAOMIOMATOCH CHIYKCHHE
MakcuManbHOW (u3ndeckoil Harpy3ku npumepHo Ha 10%. Ilpodunakruueckoe
JICYCHHUE aleTa30JaMUIOM YJIY4YIIWIO THUIOKCeMHI0O Ha BbicoTre 3100 M, HO

HE U3MEHIIIO pab0TOCIIOCOOHOCTb.
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3.2.5. N3MeHeHUsI HA YJIEKTPOKAPANOrpaMMe

Bo Bpems mnonpéMa M KpaTKOBPEMEHHOI'O NpPEOBIBAHHSA HAa BBICOKOTOpPbHE
y nanpeHToB ¢ XOBJI MoxeT HapymaTbcs NpoOLECcC TOCTaBKU KUCIOPOJa K CEepIy.
Opnnako manable 00 m3meHeHussx OKI' mpu XOBJI Ha BbicOKOrOopnse cKyaHbl. OHU
BKJIIOUAIOT CyOKJIMHUYECKOe yJuinHeHue uHtepana QT u genpeccuto cermenra ST
B V5 B mokoe u npu gusndeckoil Harpyske. Llenpio gaHHOTO HMccineaoBaHus ObLIO
IIPOBEPUTH TUIIOTE3Y O TOM, YTO y nanueHToB ¢ XOBJI nmosBsATCS NpU3HAKK HILIEMHAN
cepaua B aVR 1pu noap€Me Ha BBICOKOTOPbE U BO3MOXKHOCTD €T0 IPENYIPEKICHUS

C IOMOIIBIO anl€Ta3oJIaMuaa.

DneKTpoKapANOrpaMMbl BO BpeMsi (PU3UYECKON Harpy3kH pPErucTpUpOBAIHCH
B HanmonansHOM LIeHTpe Kapauosioruu U tepanuu B bumikeke (760 M) u B JeHb
npuObITUs Ha BBICOTY 3100 M (kmHuKa «Too-Anryy»). HacToTa MOCTTPEHUPOBOYHBIX

ST-anepanwmii (STE) >0,3 MM B aVR (J + 80 Mc) Obls1a OCHOBHBIM PE3YJIHTATOM.

N3 176 nanmeHToB, y4acTBOBABIIMX B UCCIIEI0OBAaHNH, 77 MMALMEHTaM I10 Pa3HbIM
npuurnHaM He Obuta mpoBeneHa OKI'. Tloaromy B NpOTOKONBHBIA aHaIW3 ObUIM
BKJIIOUYEHbI JlaHHble 49 u 50 mauuMeHToB, paHAOMHM3UMPOBAHHBIX Ha IUIALE00 WU

ancra3ojiaMmn COOTBETCTBCHHO.

XapakTepuCTUKH MAIIMEHTOB NpejcTaBieHbl B Taduie 3.13. Cpennuii Bo3pact
coctaBmn 57,0 £ 9,7 roga st rpynmel Torane6o u 57,5 £ 6,6 roga sl TPYIIIBI

ancra3ojiamMuia.
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Tabauya 3.13 — XapakTepUCTUKHA YYACTHUKOB

XapakTepucTuka [Tnane6o Arnerazonamu
N (>keH.) 49 (13) 50 (18)
Bo3zpacr, 1. 57,0£9,7 57,5+ 6,6
Poct, M 1,64 £0,08 1,65+ 0,09
Bec, kr 72,7+ 15,2 74,4+ 12,6
UMT, kr/m? 27,1 £5,0 272+3,8
O®B, % or 66+ 12 65+ 10
JOJDKHOT'O
ODB1/DXKEJI 0,60 + 0,09 0,62 = 0,08
XOBJI, GOLD-
crerneHs (2/3) (42/7) (46/4)
mMMRC, N (%)

0 27 (55,1) 29 (58,0)

1 14 (28,6) 12 (24,0)

2 4 (8,2) 4 (8,0)

3 3(6,1) 3(6,0)

4 1(2,0) 2 (4,0)

IIpumeuanue. 3HaueHUsl NIPEICTABIECHBI KaK CpPeJIHEE 3HAUEHHE + CTaHJApTHOE OTKIOHEHUE WUJIU
yrcno (%). UMT — unznexc maccsl Tena; OPB1 — 00bEM (OpcHpOBaHHOTO BBIIOXA 33 TIEPBYIO
cekynny; ®XKEJI — dopcupoBannas >xuzHeHHass €MKOcTh J€rkux; GOLD — I'moGanpHas
MHUIIMATHBA M0 XpOHUYECKOH 00CTpyKTUBHOMN Oone3nu nérkux; mMRC — moaudunupoBanHas
oleHka ofpimku CoBeTa MEIUIIMHCKUX HCCIEA0BaHUN.

ST-cermenr B orBeaeHun aVR ma 80 Mc ot Touku J (J + 80 mc) mokasan
HEOOJBIIIOEe, HO CTAaTUCTUYECKHW 3HAUYMMOE H3MCHECHHE B TPYIIIC IIanedo mpH
cpaBHeHun STE Ha BweicoTe 3100 M u 760 M mocne Harpy3ku; CpelHssi pa3HHUIA
(95% A1) cocraBuna 0,22 mm (95% U ot 0,06 mo 0,39; P < 0,05). OnHako Bo Bcex
npyrux usMepenusx mnpu J + 80 mc unu J + 60 Mc He Ob1T0 00HAPYIKEHO 3HAUUTEIbHBIX
n3menenuii cermenTa ST B aVR HU B CBSI3U ¢ BBICOTOM, HU B CBSI3H C MCIOJIb30BaHHEM

arierazojamua (tadmuna 3.14).

Ha Breicote 760 M npu J + 60 mMbl HaOmomaaM, 4To y TpEX marueHToB (6%),
NOJyYaBIIUX IUIanebo, u Tpéx mnamueHToB (6%), MOMy4aBHIMX AaleTa30JaMuU/I,
STE >0,3 mm B aVR Bo Bpems mocTnukoBoil Harpy3ku (pucyHok 3.10, manens B).

I[lpu J + 80 HWM omuH u3 aByX mNanueHTtoB (4%), NPUHUMABIINX TUIANE00
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Y alleTa30JIaMuJ COOTBETCTBEHHO, He npeBbIcu mopor STE > 0,3 mm Ha BeicoTe 760 M
(pucyHok 3.10, manenb A) BO BpeMs IOCTIMKOBOM HAarpy3ku. Bo BpeMs moCcTIUKOBOM
Harpy3ku Ha Bbicore 3100 M npu npuéme miane6o u J + 60,2 (4%) HOBBIX
STE>0,3mm mnosBuwince u omHa STE (2%) wucuesna mo cpaBHeHH0O ¢ 760 M
(P =0,564, tect MakHemapa). Ilpu HCIIOJIB30BaHMM alleTa3ojaMKIa OJHA HOBas
STE > 0,3 mm (2%) mosiBuiiack u 1Be (4%) ncyesiu o cpaBaeHuto ¢ 760 M (P = 0,564,
tect MakHemapa). Dddexrt neuenust He Ob11 o6Hapy)keH (P = 0,242, ToyHBIN TeCT
®umrepa). CootBeTcTBeHHO, Tiprt J + 80 mpu mpuéme rmianedo HabOII0IaIUCh IBE
HoBbie STE (4%) (P = 0,157, tect MakHemapa); npu mnpuéme arerazoaMmuia
HaOmronanack oxaHa HoBast STE (2%) u ogna absentSTE (2%) no cpaBaenuto ¢ 760 m
(P= 1,000, Tect MakHemapa). Sddexra oT ncrnonb30BaHus alleTa301aMH/1a BBISIBJICHO
He Obuto (P = 0,242, Tounsiii Tect Gumiepa). Pe3ynbTaThl ObUTH MOATBEPKACHBI MPU

cpaBHeHun STE npu J + 60 u J + 80 Ha BbIicoTe 3100 M 1 Ha BbicoTe 760 M.

Kpome Toro, He ObLJI0 OTMEUEHO U3MEHEHUN B BOSHUKHOBEHUHU UJIH OTCYTCTBUH
STE B0 BpeMs OTJpIXa WK MUKOBOM (PU3HUECKOM HATPY3KH B 3aBUCUMOCTH OT BBICOTHI

HaJl YPOBHEM MOPSI U BMEILIATEIbCTBA.

TecTbl ¢ cepedHO-I1E€rouHoii Harpy3koil. MakcumanbHast pabodasi CKOPOCTh
(Wmax) ObL1a 3HaYMTEIILHO CHIKEeHA Ha BhicoTe 3100 M 1o cpaBHeHuI0 ¢ 760 M B 00enx
rpynnax Ha 11 Bt (95% AU ot 7 mo 14) u 14 Bt (95% AU ot 11 no 17) npu
MIPUMEHEHUH TUTare0o0 M areTa3oiaMuia COOTBETCTBEHHO. ATleTa30jaMu/] He MTOKa3al
3HAUUTETHHOTO d(PdeKTa B OTHOMEHUH W max TIO CPABHEHUIO C IJ1a11e00. AHAIN3 ra30B
apTepuaIbHOM KpOBM HA MHKE (PU3NYECKOW HATrPy3KH BBISBHJI 3HAYUTEIHHBIC
u3MeHeHus npu nogabéme ¢ 760 1o 3100 m, T. e. SpO2 —9,7% (95% AU ot —10,5 o
—9,0), PaO, —2,5 kIla (95% AU ot —2,7 no —2,3) u PaCO, —0.,4 kIla (95% AU ot —0,5
1o —0,3). AnerazojaMul 3HaYUTEIBHO YMEHBIIIWI CBA3aHHOE C BBICOTOM CHIKCHHUE

SpO; u Pa0O; na nuke ¢uzmyeckoir Harpy3ku Ha 2,0% (95% U ot 1,0 mo 3,1)
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u 0,8 xIIa (95% AU ot 0,5 mo 1,1) coorBeTcTBEeHHO, Torna kak PaCO, cHM3MI0Ch Ha

—0,3 kIIa (95% AU ot —0,5 no —0,2) (tabmuua 3.14).

68 manumentoB u3 90 (76%), paHAOMU3UPOBAHHBIX K IUIAIC00, MCIBITHIBAIH
pasznuunbie HBOB Bo Bpems npebriBanus Ha BbicoTe 3100 M, B TO BpeMsi Kak B TpyIITe

anerazonamuaa yactora HBOB cocrasuina 42 u3 86 (49%), P < 0,001, xu-kBaapar.

A A ST - elevation in aVR, 80 ms after J point

Placebo Acetazolamide

760 m
A =0.3 mm peak exercise —rest
3100 m
760 m
A =0.3 mm post exercise — rest
3100 m 4| 4

2 20 15 10 5 0 5 10 15 20 25 in%

B A ST - elevation in aVR, 60 ms after J point

Placebo Acetazolamide

760 m

A =0.3 mm peak exercise — rest
3100 m 18| 8

760 m

A =0.3 mm post exercise —rest
3100 m 8| 4

25 20 15 10 5 0 5 10 15 20 25 in%

Pucynox 3.10 — Yactora noasémos cermenTa ST > 0,3 Mc OT 3Ha4YE€HUH B TIOKOE,
n3MepeHHbIX B aVR Ha nuke ¢pusndeckoit Harpy3ku u nocie He€. [Tanens A — cerment ST,
n3MepeHabiid oT Touku J + 80 mc; manens B — cerment ST, usmepennsiit ot Touku J + 60 mc
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Tabauya 3.14 — Ammumaryna cermenta ST B oTBenenny aVR u kimHMYEcKast OlleHKa

[Tnane6o Arnerazonamu
A Cpennsis pa3HuLa A Cpennsiga pazHuna i
[lepemennast (3100-760 m) (3100-760 m) 3(1)(1)61((;[ JICHCHUA P
760 m 3100 m (95% JTI1) 760 m | 3100 m (95% ITI1) (95% A1) 3HAUCHUE
IMuk YCC, y/mun| 135+£3 134+3 —1 (ot —6 10 5) 135£3 129+ 3 —6 (oT —11 510 0) —5 (ot —12 5o 3) 0,227
MakcuManbsHas
Harpyska, Bt 107 + 4 97 +4 —11 (ot —14 10 —7) 104 + 4 90+4 | —14 (ot —17 mo —11) -3 (or—8 10 1) 0,140
ITuk SpO2, % 93,9+0,5 {84,2+0,5|-9,7 (or —10,5 10 —9,0)| 93,7+ 0,5 | 85,9+ 0,5 il (i); (_))8’5 Ao 2,0 (or 1,0 mo0 3,1) 0,002
Ik PaOp, lfa | 10,1201 | 7.6<0.1 | -2,5 (or 2.7 10-23) | 9.8+01 | 8101 | &7 (SI g)l’g 91 08(0r0,5101,1) | <0,001
ik PaCOs, klla | 5201 | 48+0,1 |04 (or—=0510-03) | 5.1+0.1 | 44=01 | 77 g)O’S o | 03 ;)0’5 1 <0001
ST B aVR npu j + 60 mc, mm:
B COCTOSIHUU _ —0,30 + _ —0,29 + —0,30 + 0,00 (ot —0,12 o —0,05 (o1 —0,22 no
HoKOS 0,35+ 0,06 0.06 0,05 (ot —0,06 mo 0,17) 0.06 0.06 0,12) 0,11) 0,526
_ —0,10 = _ —0,20 + -0,21+ | -0,01 (or 0,13 mo | —0,09 (ot —0,26 no
HA ITHKE 0,18 £ 0,06 0.06 0,08 (ot —0,04 mo 0,20) 0.06 0.06 0,11) 0,07) 0,273
110CJIE€ MUKOBBIX | —0,32 + -0,33 + -0,31 + 0,02 (or —0,10 mo —0,10 (o1 —0,27 no
N— 0,44 £ 0,06 0.06 0,12 (ot 0,00 mo 0,25) 0.06 0.06 0,14) 0,08) 0,269
CmeHa oT/pIXa Ha _ _ B B
MHKOBYIO 0172006 | %29% 1003 (or—0.13 10 0.20) 0,09 = 0,06/0,08 = 0,06| 0L ©T=0.17n0 | 004 (010,27 10 | 794
0,06 0,15) 0,19)
HArpy3Ky
CwMeHa oTabpIXa Ha
B -0,02 + B -0,04+ | —0,01 + 0,03 (or—0,14 mo | —0,05 (oT —0,28 10
EZ;:;;{;{;;ByIO 0,09 + 0,06 0,06 0,07 (ot —0,10 no 0,24) 0,06 0,06 0,19) 0,19) 0,919




Oxonuanue mabauyvl 3.14

ST B aVR npu j+80mc, MM

B COCTOSTHUU B —0,40 = _ —0,41 + —0,38 + 0,03 (ot —0,12 o —0,06 (ot —0,27 no
HoKOs 0,49 + 0,07 0,07 0,09 (ot —0,05 o 0,23) 0,07 0.07 0,17) 0,14) 0,543
B —0,34 + _ —0,54 + -0,41 + 0,12 (ot —0,02 o —0,02 (ot —0,22 no
Ha IUKe 0,48 £ 0,07 0.07 0,14 (ot —0,01 n0 0,29) 0.07 0.07 0,27) 0,19) 0,882
nociie mukoBeIx |(—0,79 £ 0,08| —0,57+ | 0,22 (ot 0,06 no 0,39) | —0,69 + —0,60 + 0,09 (ot —0,06 mo —0,13 (ot —0,35 10 0,230
yIpakKHEHHUIH 0,08 0,07 0,07 0,24) 0,08)
Cwmena otneixava | 0,01 (ot 0,06 (ot —0,13 (ot | —0,03 (o1 _ B
MTUKOBYIO —-0,14 to | —0,09 mo |0,05 (ot —0,16 10 0,25)| —0,27 mo | —0,18 1o 0,10 ((())T30(;’11 o 0,05 (%T34(;’24 70 0,642
HArpy3Ky 0,16) 0,20) 0,01) 0,11) ' ’
Cwmena otapixa Ha | —0,30 (ot | —0,17 (ot —0,28 (ot | —0,22 (o1 _ _ B
MOCTIHKOBYIO 04670 | ~0.32 10 |0,13 (o1 ~0,08 10 0.35)| ~0.43 50 | ~0.37 50 | 0° (%TZ;;’M o | 0,07 (8;3)057 A0 0,741
HArpy3Ky —0,15) —0,02) —-0,14) —0,07) ' ’
IIpumeuanue. 3Ha4eHWs TPEICTABICHBI KaK CpeiHee + craHmapTHas omuOka wiu cpenuss pasnuna (95% JAW). Ya/mun — ynapoB B MHHYTY;
95% JIN — noBepurenbublii naTepBa; YCC — 4YacTora cepieyHbIX cokparieHuil; SpO, — HachIeHHE KUCIOPOJI0M, U3MEPEHHOE C MOMOIIIBIO
nyiascokcumeTpun; PaCO, — mapuuaibHOE JaBlIEHHE YIVIEKHCIOrO rasa B apTepuaibHOW KpoBH; PaO» — mapuuaibHOE AaBlICHHE KHUCIOpPOJa

B apTepuanbHoOil kpoBH; SD — cranmapTHOe OTKIIOHEHUE.
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Uccnenosanne nmamuentoB ¢ XOBJI oT ymMepeHHOM 10 TsHKENON creneHu 0e3
KaKUX-IMOO  CEpPhE3HBIX  CEPACUHO-JIETOYHBIX  COMYTCTBYIOIIMX  3a00JIEBAHUIMA
MOATBEPIKIACT MPEIBIIYIIIE BBIBOJALI O TOM, YTO KPAaTKOBPEMEHHOE MPEOBIBAaHNE HA
BbIcoTE 3100 M CBSI3aHO CO CTATUCTUYECKHU Y KIMHUYECKH 3HAUNMBIMU U3MEHECHUSIMU
OKI' B aVR. Dto wuccinegoBaHue 100aBIsS€T HOBYIO ILIEHHYIO HHGPOpMAIUIO 00
n3MeHeHusx anneBauuu ST B aVR B mepuosa mocie TpeHHUPOBKH — B COCTOSIHHM,
0 KOTOpoM elii€ He cooOmanock y naiueHToB ¢ XOBJI Ha BbICOKOTOphE, U 3TO HE ObLIO

U3MEHEHO MPO(PUIAKTUKON alleTa301aMUI0M.



BbIBO/IbI

[TpenukTopaMu pa3BUTHS OCTPON TOPHOM O0IE3HU U HEOIArOMPHUATHBIX () PEKTOB
BO3JICUCTBUSI BBICOKOTOPBSI SIBISIIOTCS MOJT (KEHIIMHBI MUMEIOT Oojiee BBICOKUM
puck, OP 1.68, 95% W 1.03-2.77), Bo3pacT (y HOXUIBIX MO CPABHEHUIO C
mosoaeivu (OP/r 1,03; 95% JIN 1,01-1,06)) u mokazatens ODB; (y y4acTHUKOB
c 6onee HuzkuM ODB; o cpaBHeHHUIO ¢ yuyacTHUKamu ¢ 6oJiee BbicokuM (OP / %
ot nomxkHoro O®B;, 0,98; 95% A1 0,97-1,00)). [IposiBienus: ocTpoir ropHOU
00J1€3H1 U HEOJIAronpusATHEIX 3P(HEKTOB BO3IECUCTBHS BHICOKOTOPbS OTMEYAINCH
y 3 u3 4 mnanuentoB (76%) c XOBJI II-1II crenmenn mnpu mnoabeme W

KpaTKOBpeMeHHOﬁ aJamnTalnuryu K BBICOKOT'OPBIO.

VY nanuentoB ¢ XOBJI nmpu noabéme Ha BeicoTy 3100 M B rpymnme miaredo
HAOJIOAIOTCS M3MEHEHMsI B JIErOYHOM reMoJuHaMHKe M (PyHKIuU JErkux. B
YAaCTHOCTH, OTMEUAeTCs YBEJIMYECHHE JaBJICHUS B JIETOYHOU  apTepuu,
cnupomeTrpudeckux nokazaresneit (OD®B1 u @XKEJI), uTo MoXeT ObITh CBS3aHO C

aJalITalHOHHBIMHA MCXaHN3MAaMHU OpraHnu3Ma K YCJIOBHAM I'MIIOKCHH.

[Ipumenenue anerazonamua y nauuentos ¢ XOBJI mpu nogséme Ha BeicoTy 3100
M CHWXAET PHUCK Pa3BUTHS OCTPOM TOpHOM OOJE3HHM M HEOJAroNpUATHBIX
3¢ (}EeKTOB BO3/IEHCTBUSI BHICOKOTOPhSl MOYTHU HAMOJOBUHY (49%), B 4acTHOCTH
MPUBOJNUT K CHUKEHUIO JaBJICHHUE B JIETOYHOM apTepuu, YIyUIIEHUIO MTOKa3aTesen
HaChIIIEeHUs KUCIOpooM (SpO2) U CHUKEHHUIO YaCTOThl HOYHOW THIIOKCEMUH, YTO
CHOCOOCTBYET YJIYUIIEHUIO CYOBbEKTHMBHOrO KayecTBa cHa. [Ipodunaktuyeckas
Tepanusi aleTa3ojJaMUIOM MOXKET ObITb MepBOM Mepoll NpoUIAKTUKH Y
NAIMEHTOB C XPOHUYECKOW OOCTPYKTUBHOM 00JIE3HBIO JETKHUX, MMy TEIIECTBYOITIX
Ha BBICOKOTOPbE, JJII CHUKEHUSI PUCKA 3BaKyaluy, MEIUKAMEHTO3HOTO JICUYEHUS

HJIK PUCKA IJIA 300POBbA.

88



INPAKTUYECKHUE PEKOMEHJALINN

[Tanpenter ¢ XOBJI npu mnoabéMe W KpPaTKOBPEMEHHOM IpeObIBAHUM HA
BBICOKOTI'OpPBE JOJKHBI PACCMOTPETHh BO3MOKHOCTh MPOPUIAKTUUECKOTO JICUEHHUS
aliera3ojaMuaoM. bpl1o mokaszaHo, yTo 3TOT mpenapaTr 3()(EKTUBHO CHHXKAET
4acTOTy HeOMaronpusiTHeIX 3(PGEKTOB BO3IACHCTBHUS BBICOKOTOPHS, BKJIIOYAs
TSKENYI0 TUIIOKCEMUIO. AIETa30JIaMU]] MOXKET OBITh MPAKTUYHBIM U YIAOOHBIM
BapHAHTOM MPOMUIAKTUKA OCTPOHl TOpPHOM OOJE3HH U HEOJIArompHUsITHBIX
3¢(}eKTOB  BO3IEHCTBHS  BBICOKOTOpbsl Yy  MAallMEHTOB  C XPOHHYECKOM
OOCTPYKTUBHON  0OJE€3HBIO  JIETKUX,  CHIDKAIOIIUM  PUCK  pa3BUTHUSA
HEOMaronpusITHBIX 3(PPEKTOB BO3AEHCTBUS BBICOKOIOPBS; MALUEHTHl MOTYT
n30exxaTb HEOOXOAUMOCTH 3BaKyalluy, MpUEMa JOMOJHUTENbHBIX JIEKapCTB WIN
JOPYTUX PUCKOB JUIS 310POBBsI, CBA3aHHBIX C BO3AEHCTBUEM BBICOKOTOPbSI.

[Tpu XOBJI yacTo BO3HUKAIOT MPOOIEMBI C ABIXAHUEM BO BPEMsI CHA M HOYHAas
ITMIIOKCEMHUSI B YCIOBHUAX BBICOKOropbs. MccienoBaHnue 1okasano, 4TO
aleTa3oJaMHUI MOKET MOJIOKUTEIBHO BIUATH HA 3TH MPOOJEMBbl y MAIMEHTOB
c XOBJI. Pekomenayercsi pacCMOTPETb NPUMEHEHHE aleTa3ojlaMuaa s
YIY4YLIEHHs. [JbIXaHUS BO BPEMsS CHA W CHUXKEHUA HOYHOM TMIIOKCEMUU

y nauueHToB ¢ XOBJI.
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«YTBEPXJIAIO»
3amecTHTCIL [IHPEKTOPA

HO KJIHITHUICCROMN PAoOTe

2022

« 1 5% nions

AKT BHeJIpeHHMs] HAY4YHO-HCCJIeI0BaTeJbCKUX padoT Ne 4

1. ABTopbl BHeapenusi: .M. H., npodeccop Cooponbaes Tamanrdek

Mapar6ekoBud; couckarenb MagemunoB Maamen KosgombexkoBuy.
HanmenoBanue Hay4HO-ucciaenoBaTeabckux pador. [Ipodunaktuka
octpoil ropHoit 6onesnu (OI'b) y 6onpHbIx ¢ XOBJI npu KpaTKOBpEMEHHOM
MpeObIBAHUM B YCJIOBHSIX BBICOKOTOPBSl C MCIOJb30BAaHUEM alleTazojamMuia
B 03¢ 125 mr ytpom 250 mMr Be4epom.

Kparkas AHHOTALUA. 3HAYUTENIbHBIA ~ WHTEPEC  MPEACTABIISIIOT
momudpunmpyromme dpdexkrel Ha Tedenne XOBJI ot npeOpiBaHus
B BBICOKOTOPHOM KJIMMaTe, M3-32 BBICOKOW paclpoCTpaHEHHOCTU OO0Je3HU
Y yBEIMYEHUsST B TociieqHue roabl uucina OonbHbIX ¢ XOBJI cpenu
NyTEHIECTBYIOIINX B TOPHBIE pailoHbl U aBuamnaccaxupoB. XOBJI sBusercs
OIHOM W3 TJaBHBIX MNpPOOJEM COBPEMEHHON MEAUIMHBI, YTO CBS3aHO
C BBICOKOI pacnpOCTpaHEHHOCTHIO 00JIE3HH, 3HAYUTEIbHBIMHU pacxoJaMu Ha
JICYCHUE U PEeaOUITUTAINIO, a TAK)KE BBI3BIBAEMBIM €0 YaCThIM CHIDKCHHEM
TPYJOCHOCOOHOCTH, WHBAJIMAM3AUMENA M CYIIECTBEHHbIM BJIMSHUEM Ha
cmepTHOoCcTh HaceneHus. [Ipobmema XOBJI ocobGeHHO akTyanpbHa ISt
BBICOKOTOPHBIX pernoHoB mupa. Tak, mamuentsl ¢ XOBJI moryt ObITh
OCOOEHHO YSI3BMMBI K BO3JCHCTBUIO TUIOOAPUUECKOW BBICOKOTOPHOM

T'IIOKCHUH BO BPCM: HOI[T)éMa Ha BBICOKOI'OPbLC WJIN aBI/IaHepeHéTOB.
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4. Dddexr or BHeapenms. [IpodunakTuueckas Tepanusi aieTa3zolaMUIOM
camxkaet pazsutue OI'b u qpyrux HeGnaronpusTHHIX 3((HEKTOB BO3ACUCTBUS
BBICOKOTOPBSI M1 MOKET CIIY)KHUTh B KaueCTBE IMEPBOH Mephl MPOPUITAKTUKH
y narieHToB ¢ XOBJI, myTemecTByOMMX Ha BBICOKOTOPBE, ISl CHUKEHUS
pHUCKa BaKyaIfu, MEIUKaMEHTO3HOTO JICUCHHUS WU PUCKA JIJIS 3I0POBbSI.

5. Mecto uW BpeMsi HCHOJb30BAaHUSI  NPEIJIOKEHHUsI:  OTICICHUE
nyjabMoOHoJioruu U ajieproyioruu ¢ bBUIT HIIKuT, 2022 r.

6. ®dopma BHeapeHusi. Vcronp3oBanue aimerazoiamuia B o3¢ 125 mr ytpom
250 mr Beuepom s npenynpexaenus OI'b y 6ompubix ¢ XOBJI mpu
KPaTKOBPEMEHHOM TMpPEOBIBAHUM B YCIOBUAX BBICOKOTOpPbS. Pe3ynbTaTh
paboTHI OIMyOJMKOBAaHBI B MEXTYHAPOIHBIX XKypHajlaX W MPE3eHTOBAHBI Ha

MEXTyHApOHBIX KOHTpeccax U KOH(EPECHIIHSIX.
IIpencraBuTesb OPraHu3anuu, B KOTOPYIO BHeAPeHA pa3padoTKa:

3amecTuTeNb AMPEKTOPA NO KIIMHUYECKOMH paboTe

HIIKuT um. akan.M.M. Muppaxumona

K.M.H. % Jlkymadace M. H.
lpeacTaBuTent Opranusaunm, U3 KOTOPOrOMCXOANT BHCAPCHHE

3aBeytolllasi OTAEICHUEM NYJIEMOHOIONMI KOJI TAMIAHDI
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