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B cTatbe u3noxeHbl pe3yabTaThl UCCAEAOBAHUM peakiMii CUCTEMbl BHEIIIHETO JbIXaHUSI U ra3000MeHa Ha MPepPhIBUCTYIO
HOPMOOApUUECKYI0 THUIIOKCHUIO Y TUIOBLIOB, C TMITOKCMYECKUM THUIIOM TPEHUPOBKH, JIBDKHUKOB, C a3pOOHBIM TUIIOM
TPEHUPOBKU, U KOHTPOJIBHOU TpyIIibl (HGU3NYECKU HETPEHUPOBAHHBIX JULI. [1oKa3aHbl pa3nuyuusi OTBETHBIX peakiuii Ha
TUnoKcuyeckoe BosaeiicTeue. Tak, y TJIOBLHOB MPU MOCTOSHHON JIETOYHON BEHTWISILMM MOTpebJIeHue KUCIOpoaa Mpu
TUTIOKCUM CHUXAETCS M KOMIIEHCATOPHO YBEIWYMBAETCS TOCJe MpeKpalleHusi Bo3aeicTBUsl. OCHOBHBIM OTBETOM Ha
TUITOKCUIO Y JIBIKHUKOB SIBJISIETCSI TIOBBIIIIEHNWE JIETOYHON BEHTUJISAIMU (OOJblee, YeM B KOHTPOJIE) TIPU PE3KOM YBEJIU-
YEHUU TIyOMHBI NbIxaHus. HacelllleHne KpoBU KUCIOPOAOM MPU 3TOM CUIBHO CHUKAETCSI.

KioueBbie cioBa: TUIIOKCH, BEHTUWIAIUA JTCTKUX, F33006M€H, CIIOPTCMCEHBI.

WM3BecTHO, YTO CIPUHTEPCKUN U CTAMEPCKUIA TUII
TPEHUPOBAHHOCTA OpraHuM3Ma pas3indaroTcsd Mexa-
HU3MaMM DHEpProoodecrieyeHuss padOTAIOIINX MBIIIILI.
I1pu KpaTKOBPEMEHHOM, 10 HECKOJIbKMX MUHYT, Oere
WUCIIOB3YIOTCS B OCHOBHOM aHa’poOHBbIE pe3epBbl
OpraHu3Ma, a 10 Mepe YBEJIWYeHHUs BpeMEHM pado-
Thl YCUJMBAETCS pPOJib a’poOHOro MexaHM3Ma o00e-
CHeYeHUsT MBIIIEYHOM AesaTebHOCTH. CrIpuHTepCcKas
TPEHUPOBAHHOCTD YJIYYIIAET CHJIY MBIIII U CKOPOCT-
HbIe KayecTBa CIIOPTCMEHOB, HO CHMXXAeT BBIHOCIIM-
BOCTb U a3pOOHBIE BO3MOXHOCTH OpraHM3Ma, O 4eM
CBUETEJILCTBYET YMEHBIIEHNE COAEPXKaHUS OOraThIX
SHeprueil (pepMEeHTOB CapKOIUIa3Mbl MBIIIEYHBIX BO-
JgokoH [1, 2]. IIpu 3TOM CYIIECTBEHHO YyBEIWYMBa-
IOTCS TJIMKOJIUTUYECKUE PEe3ePBhI MBI (AKTUBHOCTD
JIMKOJIMTUYECKUX 3SH3MMOB, CKOPOCTb JIAKTaTHOTO
TpaHCIIOpTa B CapKOJEeMMeE), U B MEHBIIIEl CTEIeH!
MOBBIIIACTCS COOepPXKaHUE MMTOXOHAPUN B MbILI-
ue [1, 2]. ®dusnyeckass TPEHUPOBKA Ha BHIHOCIMBOCTD
CTaliepCKOro TWIla NPUBOAUT K BO3pAaCTaHUIO MakK-
CUMAaJIbHOTO MOTPEOJIEHMSI KUCIOPONa, MOBBIIIEHUIO
IUIOTHOCTH KaNWUISIPOB B pabOTalOIIMX MBIILIAX W
CHVXKEHUIO YacTOThl CEPIAEYHBIX COKpAIEHUN Tpu
paBHoOiI1 Harpyske [1, 2].

TsxenoatneTsl, BBHIMOJHSASI KPAaTKOBPEMEHHYIO
¢usnyeckyo paboTy OOJBIION MOIIHOCTH, MCIOJb-
3YI0OT 9HEpPruio aHaspoOHbIX mpoieccoB [2]. To xe
XapakKTepHO i ILJIOBLIOB-CIPUHTEPOB. Bo Bpems
iaBaHus, Kak cuutaeT 1. KayHcuiaMeH, «CIopTcMeH
HarpyaeT MBIIIIL MHTCHCUBHOI CHJIOBOI paboTOi,
JI0 HEKOTOPOU CTEIEeHM CXOMHOW C MesATebHOCThIO
YyeJIoBeKa, TPEHUPYIOLIETOCS B TOAHSITUU TSIXKECTE»

[2]. B 3TOi1 CBSI3M TIpU TIOATOTOBKE TaKMX TUIOBIIOB
YCHEIIHO MCIOJb3YIOTCS U30KMHETUUYECKUE CUJIOBbIE
yIpaXXHEeHUsI, BBIMTOJTHSIEMbIE C BBICOKON CKOPOCTHIO
7 OOJBIION BETWYNHON OTSTOIICHUS.

J7s TI0BLOB-CTallepOB OCHOBHBIM HCTOYHUKOM
SHEPruy TMpU MBIIIEYHON paboTe SBISIOTCS a’dpo0-
HbIE TTPOIIECCHI, OJHAKO YPOBEHb JIETOUHOI BEHTUJIS-
LIMU TPYU ITOM OTPaHUYEH 3a CUET PEAKUX U HErIy0o-
KHX BIIOXOB, MOCKOJIbKY JIUIIO CIIOPTCMEHA OOJIbIIYIO
4yacTh BPEMEHU MOTPYKEHO B BOIY, B pe3yjbTaTe ILJI0-
Bell BBITIOJIHSET PabOTy B YCIOBMSIX JeduuuTa Kuc-
Jiopoia — TUNOKCUU [2]. AJTBIMHUCTBI U TOPHBIE TY-
DUCTBI B 9TOM CXOJAHBI C TJIOBLUAMM, HO HEIOCTaTOK
KUCIOPOJIa BO BIbIXa€MOM BO3IYyX€ Yy HUX 00pa3yeTrcs
3a CUET JAbIXaHUsl Pa3pekeHHBIM BO3IYXOM.

MoxHO npeanoaratb, YTO TUIT CIIOPTUBHOTO Tpe-
HUPOBOYHOTO Tpollecca, OKa3biBasl alalTUBHbBIE BIIM-
SIHUSI Ha 3HeproobecriedyeHre padoTaIOIIMX MBbIIIII,
JIOJDKEH TPUBOIUTH K U3MEHEHUSIM B PeaKIMsIX BHEII-
Hero JbIXaHUsl W ra3oo0MeHa B YCJIOBHUSIX Aeduiura
comepXaHUsl KUCJIOpoJa B AbixareiabHou cMmecu. Lle-
JIbIO HACTOSIIEH paboThl OBUIO M3YyYWUTh OCOOEHHOCTHU
OTBETHBIX peaklMil BHEIIHETO AbIXaHWsI U ra3000MeHa
y CIOPTCMEHOB — ILJIOBLIOB C TUIIOKCUYECKUM THUIIOM
TPEHUPOBKU U JIBLKHUKOB C a39POOHBIM TUIIOM TPEHU-
DPOBKMU, a TAKxX€ KOHTPOJIbHOW TPyMIibl (GDU3NUECKU He-
TPEHUPOBAHHBIX JINIL B YCIOBUSIX DKCIEPUMEHTATBHO-
r0 JO3UPOBAHHOTO TMIIOKCUYECKOTO BO3JIEHUCTBUSI.

Marepuan 4 METOIbI

Hcnoap30Baim XOpoIlIo anpoOpoBaHHYIO B MEIH -
LIMHCKON TPaKTUKE METOAMKY WHTAISIIMOHHON Mpe-
PBIBUCTOI HOPMOGAPUYECKOM TMIOKcuu [3—6].
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O6cnenoBaHo 39 4yenoBeK: 15 TMpakTUYECKH 310-
POBBIX CITOPTCMEHOB-TIIOBLIOB (1 paspsim u BhIlIE),
11 croprcMeHOB-IBDKHUKOB (1 paspsn, KaHInmaThl
B MacTepa CIopTta, MacTepa crnoprta) u 13 mwui, crie-
LIMAJIbHO CIIOPTOM HE€ 3aHMMAaBIIMXCS (KOHTPOJIb).
CpenHuii Bo3pacT IIoBLOB cocTaBuia 19,5 + 0,6 roxa,
poct — 180,0 £ 1,6 cM, macca — 75,0 + 2,9 kr. B rpyn-
e JbDKHUKOB cpedHuit Bo3pact obu1 23,7 + 2,2 roaa,
poct — 174 = 2.4 cm 1 macca — 65,0 £ 2,6 K, a B KOH-
TposbHOI rpyrme — 20,6 £ 0,8 roga, 181 £ 1,6 cm,
76,2 + 2,9 KI COOTBETCTBEHHO.

Ilocine moayyacoBOM 3KCHO3MIMM K YCIOBUSIM
9KCIEPMMEHTAJIbHOTO ITIOMEIICHMSI, BO BpEMS KO-
TOPOIl MCIIBITYeMbIe daBajd WH(MOPMUPOBAHHOE CO-
IJIacue Ha IIpOBeleHHe O0C/IeIOBaHUS, a TAKXKe IIPO-
BOIWJIMCH POCTO-BECOBBIE 3aMepbl U 3aIlOJHSUIMCH
aHKETHBIC JaHHbIC, M3MEPSJIOCh apTepUalbHOE IaB-
JeHue ¢ nomoluublo ycrpoiictBa MT-40 (MediTech,
CIIA). I[ToToM UCHIBITYEMBIX YKJIaIbIBAIX Ha KYIIET-
Ky, TIOAKJIOYAJIM 4Yepe3 MackKy K Ta30aHaJIn3aTopy
EOS-SPRINT (Erich Jaeger, I'epmanus), ¢pukcupo-
BaJlM JaTYMK MaJibLIeBOro ImyjbcokcuMerpa Oxygen
Saturation Monitor 501+ (Criticare Systems, CIIIA) u
B T€UEHME TEPBHIX 15 MUHYT perucTpupoBaId UCCIIe-
JlyeMble TOKa3aTeJIn JJISI UCXOAHOIO COCTOSTHUS.

IIpepriBricTOE HOpMOOAPUUECKOE TMITOKCHYECKOE
BosaeiictBue (ITHI) cocTostmo M3 Tpex HOBTOPHBIX
5-MUHYTHBIX WHTAISILMIA TUIOKCUYECKONW TIa30BOM
CMECH, IIepEeMEXABIIUXCS S-MUHYTHBIM ObIXaHUEM
aTMoc(hepHBbIM BO3AYXOM. ['MMOKCHUYECKYI0 Ta30BYIO
cmech (10,5 % O,, 0,03 % CO,), nonydyaemyro Ha KUC-
JnopogHoM KoHIeHTpaTope Companion 590i (Nellcor
Puritan Bennett, CIIIA), nepeoGopyIoBaHHOM CO-
IJIACHO CBUJIETEJIBCTBY Ha MOJIe3HYIO Moaeab Ne 24098
ot 27 ntonsg 2002 1., TT0gaBav yepe3 MacKy IIJIsl TbIXa-
HUs. B ycnoBMSX TMIIOKCHMYECKOTO BO3MEHCTBUS IIPU
MaJeHUM HACHIIIECHNUS KPOBU KUcopoaoM Hike 70 %
(KpUTHYEeCKUil IS  TIPOAOJ/DKEHMSI 0OCIedoBaHUsI
YPOBEHB) 00C/IeyeMOTO MePEBOAWIN Ha IbIXaHUE aT-
MochepHbIM Bo3ayxoM. 1o 3aBepliieHUM MOCIEAHETO

nukiaa ITHT 3amuchk mokasaTesneil MpoaosKaayd elie
B TeueHue 10 MUHYT, 4TO TpeOOBAJIOChH IJISI OLIEHKU
WHAUBUAYAIBHOU XapaKTEPUCTUKHU IMOCTTUIIOKCUYE-
CKOTO BOCCTAHOBJICHMUSI.

l'azoaHanu3aTOpPHBI KOMIUIEKC MO3BOJISIT PEru-
CTPUPOBATh M COXPaHSTh B 0aze JaHHBIX CIAEAYIOIINe
Mokasareiu: Jerounymo BeHTwisiuuio (VE, 1/Mun),
yactoty abixaHus (BF, 1/MuH), npixateabHblii 00beM
(VT = VE/BF, 1), K03b@ULMEHTH MCITOJIb30BaHUS
kucinopona (FO,, mi/a) W BblIENEHUS YIIEKUCIOTHI
(FCO,, ma/m) Ha 1 nuTp BO31yXa, CKOPOCTH TIOTPE-
6enua kuciopona (VO, = VE x FO,, 1/MuH) 1 BbI-
nenenus yraekucnorsl (VCO, = VE x FCO,, 1/Mun).
JLOMONMHUTENBHO PETUCTPUPOBAINCH YaCTOTa Cepiey-
HbIX cokpainiennit (HR, 1/MuH) 1 ypoBeHb OKCUTEHA-
uuK remornao6uHa B kposu (Sa0,, %).

[Tpu aHanu3e pe3yabTaTOB UCIIOJb30BAIM 3HAUEHUS
rokasarejieil, ycpeaHeHHbIe 3a TociegHue 1,5 mu-
HYTBHl KaXJOro IuKiIa ucciaemoBaHwusl. st cymmap-
HOM OLEHKU PEaKIMil Ha TUIIOKCUYECKYID HATrpy3Ky
3HAYEHUs IoKa3aTesei, COOTBETCTBYIOIIME TIEPBOMY,
BTOPOMY U TPETHEMY TMIIOKCUUYECKOMY BO3IEHCTBUIO,
YCPEAHSIA. AHaJIOTUYHBIM O0Pa3oM YCpPEAHSIU TOo-
Kazaresu, COOTBETCTBYIOIIME BOCCTAHOBJIEHUIO MOCIIE
TUIMIOKCUHW, KOTOpblE TPAKTOBAJIM KaK peaklUio Ha
CHSITUE TUITOKCUYECKOM Harpy3ku. CTaTUCTUYECKYIO
00paboTKy NaHHBIX MPOBOAMJIM C UCITOJb30BAHUEM
CTaHJAPTHBIX MPOrpaMM pacueTa CpelHeil BeTUYUMHbI
rokaszarejieil, ee OLIMOKU U KPUTepUsT JOCTOBEPHOCTHU
paznuyuuii t-CtbloieHTa )11 TapHbIX cpaBHeHU . [1pu
9TOM YYUTHIBAJIM CTAaTUCTUYECKYIO 3HAYMMOCTh pa3-
JIMYUI 3HAYEHUN KaXXIOro rnokasaresis Mpu TMIOKCU-
YECKOM BO3AEUCTBUU, CHITUU BO3JIECUCTBUS U BOCCTA-
HossieHusi nocje ITHIT oTHOCHUTENbHO WX MCXOOHBIX
ypoBHeii (¢oHa).

Pe3yabTaTni

Y HEeTpeHUPOBaHHBIX JIUII MOTPebIeHUEe KUCIOPO-
Ja B T€UeHWE BCEro ceaHca oOCJIeIOBaHUS MOJEpP-
JKMBAJIOCh Ha TIOCTOSTHHOM ypoBHe (puc. 1). TlioBiibl
BO BpeMSI OAMHOYHBIX TMITIOKCMYECKMX BO3AEHCTBUIT
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McxopHoe 'mnokcnyeckoe BocctaHoBneHne  BoccTaHoBneHue
COCTOsiHVEe BO3[€ENCTBME nocne nocne Tpex
TMMOKCUYECKOro TUMOKCUYECKNX
BO3A€eNCTBUS BO34eNCTBUI
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CHIXAIU MmoTpebsieHre Kuciaopoga Ha 62 %, a mocie
WX TIpeKpalleHuii B Meproaax BOCCTAHOBIICHUS yBe-
JIMYMBAIU €70 B 2 pa3a OTHOCUTEIBHO UCXOTHOTO 3HAa-
YyeHUsl. Y JIBDKHUKOB, HAIPOTUB, B YCJIOBUSIX OCTPOW
TUIIOKCUU TIOTpeOieHWe KUCIOopoJa BO3pacTajio Ha
24 % w 3aTeM BO3BPAIIATIOCH K MCXOTHOMY YPOBHIO B
HOPMOKCHYECKUX Meproaax BOCCTaHOBIeHUs. B KoH-
1€ 3aKJIOUUTEIBLHOIO TMepruoia BOCCTAHOBJIEHUS TMO-
cJie TpeX LIMKJIOB TMITOKCUU Y TUIOBLIOB MOTpebieHue
KHUCJIOpO/Ia HECKOJBKO TPEBBIIIAIO MCXOAHOE 3Haue-
HHE, a Y JIBDKHUKOB O0Ka3aJIoCh TTOHMKEHHBIM.

B ycinoBusx ocTpoil KpaTKOBPEMEHHOM THMITOKCUU
K03(dUIIMEHT KCMOAb30BaHUS KMCJIOpoJa — WHTe-
rpajibHbIA TIOKa3aTenb dA(MOEKTUBHOCTU JIETOYHOMN
BeHTuAuuK (FO,) — moHmxanca Bo BCeX TpeX IpyIl-
max (TadJa.), mpuieM HamboJiee CUJILHO Y TUIOBLIOB (Ha
70 %), HECKOJIBKO MEHBIIIEe Y JIBDKHUKOB (Ha 43 %) u
HauboJjee ¢1abo y HETpeHUPOBAaHHBIX JulLl (Ha 23 %).
IMocne mpekpalieHUs] TUITOKCUYECKOTO BO3ACHCTBUS
B yciioBusix HopMokcun FO, BHOBb yBeIMYMBAJICH —
Ha 73 % y nioBLOB, Ha 35 % Yy NbDKHUKOB U Ha 24 %
y JIML KOHTPOJIbHOM TPYIIbI, TPAKTUYECKU BO3Bpa-
1AsICh K UCXOIHOMY YPOBHIO.

Y mioBLHOB B Xxoie oOciieloBaHUS 3HAYMMBbIE
OTKJIOHEHUSI JIETOYHON BEHTWJISILIMU — OCHOBHOTO
(u3MoNOrnUecKu peryjimpyeMoro rnokasaTeysi BeH-
TWISITOPHOTO OTBETAa — OT MCXOIAHOIO YPOBHSI OT-
cyTcTBOBaiM (Tada.). B AByx Apyrux rpymmax Ha
OTpe3Kax BPEMEHM, COOTBETCTBYIOIIMX OCTPOIl T'U-
MOKCUM, BEHTUJISILMS JIETKMX BO3pacTaja, Mpuuem
Haubosiee CUJIbHO (ITOYTH B 2 pasa) y JBIKHUKOB,
a Ha HOPMOKCHYECKHUX TepHoJiaX BOCCTAHOBJIEHUS
MOCJIe TUTTOKCUY TTIOHMXAJIaCh OTHOCUTEIBLHO BEJIU-
YUH, UMEBIIMX MECTO JI0 TMIIOKCUYECKOTO BO3JEN-
CTBHUSI.

YnpasieHue JIeroYHONW BEHTWISILIUEH OCy11eCTBIsI-
€TCsl UBMEHEHMEM YacTOThl U TIyOWHBI IbIXaHUS (blI-

XaTeJIbHOTO 00BbeMa). OCcTpoe TUITOKCHUYSCKOe BO3/Ieii-
CTBHME HE OKAa3bIBAJIO 3HAUMMOTO BIUSHUS Ha 4acTOTY
IBIXaHWSI BO BCEX OOC/IEeNOBaHHBIX Trpymmax (Taodu),
a B IMepuoiax BOCCTAHOBJIEHUSI HECKOJbKO CHUXaJIO
ee. ['myOuHa nbIxaHUS! MPU KPaTKOBPEMEHHOM Helo-
cTaTKe KHUCaopoAa 3aKOHOMEPHO Bo3pacTaja (puc. 2).
Haubonee BoipaxkeHHOU Obla peaklus y JbDKHUKOB
C POCTOM JbIXaTeJIbHOro oobwema Ha 106 %. Y mios-
1IOB M B KOHTPOJIbHOU TrpyIIe TyOuHa IbIXaHWSl Ha
TMITOKCUYECKUX MHTepBaIaX yBeJIWYMBaIach Ha 23 U
27 % cOOTBETCTBEHHO.

OcTpble TUIIOKCUYECKUE BO3IACHCTBUS TPUBOIU-
JIU K pa3HbIM U3MEHEHUSM B YPOBHE OKCUI€HAlIUU
KpPOBU y 00CIemoBaHHBIX Jull (Tadu.). B mcxomHom
COCTOSIHUM HacChIlLIEHUE KPOBU KUCJIOPOIOM BO BCEX
rpymmax OblJI0 OAMHAKOBBIM. B ycioBuUsIX runokcuu
y JIMI KOHTPOJBHOM TPYMIbl caTypauusi KHUCIOpO-
JIOM TreMOrjoOuHa KpOBU MOHMXAIach, Yy TUIOBLOB
MaJeHue HACBIIICHUS KPOBU KUCJIOPOAOM ObLIO Me-
Hee BbhIpaXXeHHBIM. B Tpyrine JbKHUKOB y 7 UeloBeK
YPOBEHb HACHIILIEHUSI KPOBM KHCIOPOIOM K KOHILY
5 MUHYTBI TUIIOKCUYECKOTO BO3ACHCTBUS CHMXAJI-
ca He Hke 70 % (cpemHssl BeIMYMHA COCTaBUJIA
78,57 =+ 1,88 %), a y 4 uyejqoBeK HacChIlIEHUE KpO-
BM KuciopomoM ymajgo g0 70 % OwicTpee, 4yeM 3a
5 MUHYT, YTO MOTPeOOBaJO JOCPOYHOIO WX Iepe-
KJII0YeHMSI Ha JbIXaHue aTMOC(HEpHBIM BO3IYXOM B
cpenHeM uepe3 3,53 + 0,35 MuH 1mocjie Hayaja BO3-
neicTBus. B Tabaume nmpuBeaeHO cpeaHee 3HAUYCHUE
YPOBHSI caTypalliM KPOBU KHCJIOPOJIOM B KOHILIE T'-
TMOKCUYECKOTO BO3AECUCTBUS JJII BCEU TPYIIIIbI JIbIXK-
HUKoB. CpemHee MO TpyIIe JbDKHUKOB 3HAUYCHUE
OKCHUT€HAaIlU¥ KPOBU BO BPEMSI BOCCTAHOBJICHUSI HE
OTJINYAETCS OT aHAJIOTUYHbBIX 3HAUYEHUU B JBYX Npy-
TUX TpyMax.

JluHaMuKa BblAEJEeHUS YIJIEeKUCIOro ra3a oxasa-
JIach CXOJHOW C M3MEHEHUSIMU TJYOUHBI JbIXaHMSI:
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ITlokazamenu éHeutne2o ObIXaHus U 2a3000MeHa 6 xo0e 00cAe008aHUsL Y HA0BUOE,
ABINCHUKO8 U KOHMPOAbHOLL 2PYNNbl

Tabauua

B koHue B koHue B koHue
B HexoHOM THNOKCHYECKOro nepuosioB Nepuosa BOCCTAHOBJIEHUS
Ipynna COCTOSHNN BO3JEiCTBUS BOCCTAHOBJICHUS (HOpMOKCHA) Mocie Tpex
(HopMoKcHs) (cpeanee 1isi TpeX MATH- (HOpMOKcHS, cpelHee NATHMHHYTHBIX )
MHUHYTHBIX AJiA TpeX NATUMUHYTHBIX TMINOKCHYECKUX BO3JAECUCTBUHU
BO3/1EiCTBHIl) TeproIoB) (#a 10 muHyTE)
Jlerounas BeHTHIsAIMA (J1/MHH)
Koutposnb 7,03 £ 0,54 8,7 + 0,76* 6,0 = 0,43* 6,6 + 0,57
ITnoBubI 6,7 £ 0,37 7,6 £ 0,56 6,7 £ 0,53 6,7 £ 0,58
JIBIKHUKHU 5,5+ 0,44 10,2 + 0,86%** 3,8 £ 0,41** 4,3 £ 0,49
Yacrora npixanus (1/mMun)
Kontposnb 15,7 £ 1,1 15,1 £ 1,3 13,6 £ 0,93* 14,5 £ 1,1
[noBubI 13,0 £ 1,1 11,9 £ 1,1 11,1 £ 0,93 11,7 £ 1,1%*
JIBDKHUKHU 12,9 £ 1,2 11,2 + 0,60 9,1 £ 0,70%** 10,4 + 0,64
Boinesienne yriekucioro rasa (J/MuaH)
Kounrposnb 0,20 £ 0,02 0,25 £ 0,02* 0,17 £ 0,01** 0,20 £ 0,02
[TnoBubI 0,22 £ 0,01 0,26 £ 0,02* 0,22 + 0,01 0,20 + 0,01
JIBDKHUKT 0,21 £ 0,01 0,30 £ 0,03%** 0,15 £ 0,02* 0,17 £ 0,02*
KoaddunueHnT BbinejeHns yriaeKucaoro raza (mi/i)
Kontposnb 34,1 £ 1,3 35,8+ 1,2 353+ 1,3 36,7 £ 1,1%**
ITnoBubI 40,2 £ 1,6 42,0 £ 1,5* 41,8 = 1,5%* 41,8 £ 1,6%**
JIBIKHUKHT 45,0 £ 1,5 37,0 + 1,6* 45,8 £ 1,1 46,6 + 1,1
Koaddunuent ucnosibzoBanus Kucjaopona (Mj/J)
Koutposnb 37,1 £ 1,5 28,4 £ 1,2%** 46,0 + 1,8%** 41,6 & 1,5%**
ITnoBubI 39,05 £ 1,8 11,5 £ 2,0%** 67,6 + 2,9%** 47,03 £ 2,7%**
JIBIKHUKA 43,2 £ 2,1 24,6 + 1,0%** 58,2 £ 3,7%** 47,7 £ 2,2%%*
Hacpimenne kposu kuciopoaom (%)
Konrpons | 97,00 = 0,11 80,54 £ 0,76*** 96,18 + 0,30* 96,54 + 0,21
InoBubl 97,60 + 0,25 85,24 £ 1,34*** 96,62 + 0,37* 96,87 + 0,39
JIoxkuuxku | 97,27 £ 0,59 73,06 = 1,65%** 96,21 + 0,49 96,73 + 0,54

Ilpumeuanue: oTaMIME OT COOTBETCTBYIOIIETO ITOKa3aTessl IPM HOPMOKCHU AocTtoBepHo: * — mpu p < 0,05, ** — mpu
p < 0,01, *** — mpu p < 0,001; Mpu r’UMOKCUU MOKA3aHUSI HACBIIUIEHUSI KPOBU KUCIOPOAOM Y TJIOBLIOB U JIBDKHUKOB J10-
CTOBEpPHO OTNIMYAOTCS OT 3HadeHuil B KoHTpose (p < 0,01 m p < 0,001 cOOTBETCTBEHHO), IIPX HOPMOKCUU OTIUIMUS HE

JOCTOBCPHBI.
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MPU OCTPOM TUIIOKCUMYECKOM BO3IEUCTBUU BBIXO[
YIJEKUCIOTHl BO3pacTajl BO BCEX TpyIIiax, MpUYeM
Hambosiee cuiabHO (Tmoutw B 1,5 paza) y JBDKHU-
KoB (Tadu.). [locie TMIMOKCHMYECKWX BO3ACHCTBUIA
B Mepuojax BOCCTAHOBJEHUS OH YMEHbIIAJCS 10
HWCXOMHON BEJIWYMHBI y TJIOBLIOB U CTAHOBMJICSI He-
CKOJIbKO HMXXK€ HAYaJbHOTO YPOBHSI Y JIBIXKHUKOB U
JIVL[ KOHTPOJBbHOM rpymmsl (Ha 29 u 15 % cooTseT-
CTBEHHO).

OcTpasi TUTTIOKCHST HE OKa3biBajia 3HAUMMOTO BJIUSI-
HUSI Ha KO9(UILIMEHT BBIBENEHUS YIJIEKHUCIIOro rasa,
PacCUMTBHIBAEMBIM KaK OTHOLLIEHUE BBIIEISIEMOM yIje-
KUCJIOTHI K JIErOYHOM BeHTWsALuu (tada.). B rpymme
TJIOBLIOB HAOJI0JA0Ch HE3HAUMTEJIbHOE YBEIUMUYEHUE
ko3 duIMeHTa Ha TMITOKCUYECKUX OTpe3Kax obciie-
JIOBaHUsI. Y JIBDKHUKOB, HAa00OPOT, MPU OCTPOM TH-
MOKCUYECKOM BO3JIEWCTBUM MoOKa3aTedb CHUXaICH
(Ha 18 %), a mocne BO3IEMCTBUS B MEPUOIE BOCCTA-
HOBJICHUST BO3BPAILIAJICSI K UCXOJHOMY YPOBHIO.

O0cyxaenue

W3BectHO [7], 4TO 1O Mepe CHUKEHMS ComepxKa-
HUSI KMCJIOpOAa BO BIbIXa€MOM BO3AYXE M PA3BUTHS
apTepualibHONM TUNoKceMuu (GOpMUPYETCS KOMILIEKC
OTBETHBIX pEaKkIIMii OpraHu3Ma, HalpaBJe€HHBIX Ha
MpeAoTBpallleHue TKaHeBoW rumnokcuu. Ilpu sTom
YCWIMBAETCS BEHTWISTOPHAs (DYHKIMS BHEUIHETro
JIbIXaHUSI W JIETOYHBIA KPOBOTOK, & TaKXe KPOBOTOK
TOJIJOBHOTO MO3Ta W CEpJlla, MOBBIIIAETCS KUCIOPOJ-
Hasl eMKOCTb KPOBU, TKAHEBOU TPAHCIIOPT KUCIOpOIa
U aKTUBUPYIOTCSI MEXaHU3Mbl TKAHEBOTO JIbIXaHUSI.

[TonyyeHHBIe HAMU JAaHHBIE TTOKA3bIBAIOT, YTO Y
TIJIOBILIOB, JIBDKHUKOB W (DU3WYECKHM HETPEeHUPOBAH-
HBIX JIMI CUCTeMa BHEIIHETO JbIXaHUS U ra3oo0MeHa
MO-pa3HOMY pearupyeT Ha OCTpble TMIIOKCUYECKUE
BO3IEWCTBUSI U MX CHATHUE B MEpUOAaX HOPMOKCUYE-
CKOTO BOCCTAHOBJICHMUSI.

Duznyeckn HETPEHUPOBAHHBIE JIMIA KOHTPOJIb-
HOI TPYIIBl COXPAHSIIOT YPOBEHb MOTPeOIeHUsT KuC-
JIopoJia TIOCTOSIHHBIM B TeUeHUE BCEro o0CaeI0BaHMs,
YTO MOXET CBUIETEIBLCTBOBATH O HEKOTOPOW TOMEO-
CTaTUYECKOW JIeTePMUHUPOBAHHOCTA MeTaboinyue-
CKMX 3aIlpOCOB OpraHM3Ma B HOPMO- M TMITIOKCHYE-
CKMX yCJIOBUSIX. MIMeIoTCs maHHbIE, YKa3bIBalOIIME Ha
BO3MOXXHOCTb KOMIIEHCALIMY HETOCTATKa KUCIOPOJa B
JIETKMX B YCJIOBUSX MPEPHIBUCTON HOPMOOApUUECKOM
TUIMOKCUYW TIyTeM TOBBILIEHUS] JIETOUHOW M ajibBeo-
JISPHOW BEHTWJISILIMU 4Yepe3 MeXaHU3M BO3OYXKIEHUS
apTepUaIbHBIX XEMOPELIENTOPOB, YYBCTBUTEIbHBIX K
pH xposu [3, 4]. I1pu stom BbiBenenue CO, u3 opra-
HU3Ma HECKOJIbKO 3aTpyIHSETCs, U ero HaKoIUIeHue
B KPOBU YyBEIWYUBAET (DyHKIMOHAIBLHOE HaIpsiKe-
HUE B cucteMe nbixaHus [3, 4]. Pe3ynbTaTtoMm peakuuu
JIBIXaTeJIbHOU CHUCTeMBI Y (DU3MYECKU HETPEHUPOBAH-
HBIX JIUII SBJISIETCS MOMAePXKaHUE TIOCTOSTHHOTO YPOB-
HSl TIOTpeOJIeHUs KUCIopola KaK Ha HOpPMOKCHUYe-
CKHUX, TaK M Ha TUIMOKCUYECKUX MHTEpBaJaxX B ceaHce
TIPEePLIBUCTO HOPMOOapWUIeCKoi ThImokecun |[3].

[TonyyeHHbIE HaMM JaHHbIE TTOKa3bIBAIOT, YTO
y JIML, 3aHUMAONIMXCS TJIaBaHWEM, CKOPOCTb IMO-
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TpeOJeHusT KUCIopoda 3HAYUTEJIbHO CHIKAETCS B
YCJIOBUSIX TUTIOKCUM W YBEJIMYMBAETCS TPU HOPMOK-
CHU B IIPOLIECCE BOCCTAHOBJICHMSI, YTO CXOIHO C M€-
XaHU3MOM HAKOIUIEHMSI KMCJIOPOTHOIO IOJITa M €ro
MOCJIEMYIOIIe KOMIIEHCAIIUM. DTOMY CIIOCOOCTBYIOT
aganTuBHBIE MOPGO(PYHKIIMOHAIBHBIE W3MEHEHUS
B JIETKUX, KPOBM U TKaHSAX, B TO BpeMsI KaK ILICH-
TpajibHbIE KOMIIEHCATOPHBIC MEXaHW3MBbI PETyJISILNU
JIBIXaHWSI B OCHOBHOM CBSI3aHbl C KOHTpPOJIEM CTa-
OWJIbHO MOBBILIEHHOTO YPOBHS YIJIEKUCIOTHI B KPO-
BU U ycwieHueM 3¢hGhEeKTUBHOCTU €€ BBIBENCHUS U3
snerkux [5]. CiemoBaresbHO, TIPU CITOPTUBHBIX 3aHSI-
THSIX TUIaBaHUEM (POPMUPYETCS TaKOUl THUIT MPUCIIO-
COOJIEHUI B CUCTEME IBIXaHUSI, KOTOPBII OTJIMYAETCS
agalTUBHBIMM IIEPEHACTPOMKAMKU C pacCIIUpeHHEM
JIOIYCTUMBIX KOJIeOaHUI IMOTpebIeHUs KUCIopoaa 1
3 (HEKTUBHOCTU €r0 MCIIOIb30BaHUS IIPU ITOBBIIICH-
HOM ypOBHE MOAIEPKAHUS YITIEKUCIOTH B JIETKUX U
CHIDXEHUM BEHTUJIATOPHOIM PEaKTUBHOCTM alllapaTa
IbIxaHus [3].

YV JBDKHUKOB, MO CPaBHEHUIO C TUIOBLAMU, YpO-
BEHb ITOTpeOJIEHUsI KUCIopoda B TedyeHUE o0cieno-
BaHMsI M3MEHSIETCS HECKOJBKO ciiabee M B 0OpaTHYIO
CTOPOHY: BO3pacTaeT Ha TMIIOKCMYECKUX MHTEepBajax
U CHIXAeTCs BO BPeMsI BOCCTAHOBJICHUSI TIOCJIE CeaHca
ITHTI. ITpu 3TOM BEHTUISITOPHAS peaklius Ha TMIIOK-
CHMIO PE3KO yCHJIEHA U IIPOSBISIETCS B OoJiee 3HAYM-
TEJIbHOM, II0 CPaBHEHMIO C IpYyIIIaMU IUIOBIOB U HeE-
TPEHUPOBAHHBIX JIUL, YBEJIMYCHUU TJTyOUMHBI IbIXaHUS
U, KaK CJIeJICTBUE, OOJbIIEM BbIIEICHUUN YTIEKUCIOTO
raza. Takum oOpa3oMm, 3aHATUSI JIBLKHBIM CIIOPTOM CO-
TPOBOKAAIOTCS YCWJIEHWEM peakliMii Ha TUIIOKCUIO B
CHCTeME JbIXaHMSI 10 M0Ka3aTesIsIM JIETOYHON BEHTH-
JISILIMY, IBIXaTeJIbHOTO 00beMa M CKOPOCTH ITOTpedJie-
HUS KHACJIOPOAa. YBeIMICHHAsT JIETOYHAsT BEHTHJISIIINS
W BIXaTeJIbHbII 00beM IPUBOISIT K 0ojiee OBICTPOMY
U CUJIBHOMY CHIDKEHWIO YPOBHSI HACHIIIEHUS KPOBU
KHCJIOPOIOM, YeM Y JIIOACH, He 3aHMMAIOIIUXCS CIIOP-
TOM. MOXHO IPEIIOJ0XUTh, YTO XapaKTepHas IS
JIBDKHOIO cropTa (usnyeckas TPEeHHPOBAaHHOCTb Ha
BBIHOCJIMBOCTh YBEJIMYMBAECT a3pOOHBIE Pe3epBbI Op-
raHusMma [6].

Takum obpaszom, y GU3NUECKN HETPEHUPOBAHHBIX
JINIL B YCJIOBUSIX TUIIOKCUM YPOBEHb MOTPEOICHUS
KHCJIOPO/Ia COXPaHSIETCS 3a CUYET YBEJIMYCHUS JIETOU-
HOM ¥ aJbBEOJSIPHON BEHTWISLIMU, OOYCIOBIECHHOM
BO30YXIEHNEM apTepUaIbHbIX XeMOPELIETITOPOB, YyB-
ctBUTeNbHBIX K pH kpoBu [3, 4]. IIpu mimTenbHBIX
3aHATUSIX TUIaBaHUWEM agallTUBHbIE U3MEHEHUS B CH-
CTeMe AbIXaHUS MPUBOAAT K CHIDKCHUIO BEHTISITOP-
HOU YYBCTBUTEJIBHOCTU K YIJIEKUCIOTE U YCUJICHUIO
OydepHBIX CBOWCTB KUCJIOPOATPAHCIIOPTHOM CHUCTE-
MBI, YCUJICHUIO €€ PO U 3(PPEKTUBHOCTU MCIIOIB30-
BaHus [5]. Peakmust cucTeMBl JbIXaHMS JIBDKHUKOB Ha
TUIIOKCUYECKOE BO3IEUCTBUE MPOSIBIISIETCS B 3HAYU-
TEJIbHO OOJIbIlIEM, YeM B KOHTPOJIBHOI TpyMIle, yBe-
JIMYeHUM (PYHKIIMU BHEIIHETO AbIXaHMSI, YTO TOBOPUT
O TIOBBIIIEHHO! YYyBCTBUTEIHLHOCTA XEMOPEIEIITOPOB
K pH kpoBu, a u3MeHeHNEe IIyOMHBI AbIXaHUS SIBJISICT-
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Csl OCHOBHBIM MEXaHM3MOM BEHTWISITOPHON peaKklnu
Ha TMIOKCUIO MIPU HECKOJBKO TMOBBIIIEHHOM YPOBHE
NnoTpebaeHus1 KUCJIopoa.

IiaBaHue W JIbDKHBIE TOHKM OTHOCSITCSI K ITUKJIM-
YeCKUM BUIIaM CIiopTa (KOHbKU, TpeOJIsl, JIbIKU, Oer Ha
BBIHOCJIMBOCTb, BEJIOCUTIE/, TJIABAHWE), YTO OOBSICHSET
HCII0/Ib30BaHKE MHOTUX OOLIMX MTPUHLIMIIOB TPEHUPOB-
Ku [8, 9]. YpoBeHb clieliMaabHON BEIHOCIMBOCTH aTjeTa
B 3HAYUTEJbHOU Mepe OIpeNeIsieTCs 3KOHOMUYHOCThIO
BBITIOJTHEHUSI MBIIIEYHOU pPabOThl WM CHUKEHHBIM
sHepronorpe6seHueM. [1py BBIMOTHEHWH CTaHAAPTHOMN
paboThI CIOPTCMEHBI O0Jiee BBICOKOU KBaTU(UKAIIUN
TpaTIT MeHblle sHepruu. Tak, y MacTepoB CIiopTa Kuc-
JIOPOIHBIN 3allpoc MPUMEPHO B 2 paza MEHbIIIE, YeM Y
amteroB III cropruBHOro paspsma [8]. OmHa U1 Ta Xe
CcTaHAapTHas paboTa y CIIOPTCMEHOB HU3KOU KBATU(U-
KallMi B OOJIBIIICH CTEIIEHM OOECIIeUMBACTCSI aHAdPOO-
HBIMU pe3epBaMU OpraHU3Ma C TIOBBIILIEHHBIM YPOBHEM
KUCJIOPOAHOTO 10JiTa ¥ OOJNbIIMMY BETMYMHAMUA YacTo-
ThI CEpACYHBIX COKPAIIEHU, YaCTOTHI IbIXaHUSI, JIETOU-
HOW BEHTWUJISILIMU U Ap. [8, 9].

OnHako Mexay 6erom U TjaBaHUEM HUMEIOTCS Cy-
1ecTBeHHble pasnuuusi. Eciu B ueinom addexkTus-
HOCTb BBITIOJTHEHUST MBIIIEYHON pabOThl HEMOCpea-
CTBEHHO CBSI3aHa C JIOJield adpOOHBIX MeXaHU3MOB
oOMeHa, TO pellalollyl0 pojib MPUOOpeTaeT Crocob-
HOCTb OpraHM3Ma UCIOJIb30BaTh UMEIOIIYIOCS a3po0-
HYIO TTIPOM3BOAUTENLHOCTH [8]. [1pu aTOM amekBaTHOE
MOoTpebJieHre KUCIopoaa BO BpeMsl (hU3UYECKON Ha-
IPY3KH CBSI3aHO C BO3MOXHOCTSIMU OO€CIeYeHH sl Bbl-
COKOTO YPOBHS JIETOYHOW BEHTUJISILIMU, KOTOPBIE Y
TUTOBIIOB, B OTJIMYME OT JBDKHUKOB, JTUMUTUPYIOTCS
OCOOEHHOCTSIMU TEXHMKHU TUIaBaHUS M CHeUMPUKON
pabotsel B BogHO# cpene [10]. BemencrBue aToro mpm
3aHATUSIX TUJIaBaHWEM DPa3BUBAIOTCS MHBIE, B CpaBHE-
HUU C JIBDKHBIM CIOPTOM, MEXaHM3Mbl aJanTaliuun
JBIXaTeJIbHOW U Ta30TPAHCIIOPTHOM CUCTEM K UHTEH-
CUBHOI (hM3MYECKON Harpy3ke, a TaKxKe pasjinyalo-
LIMICST TUTT BEHTWJIITOPHO-METa00JIMUECKON peakiuu
Ha TMIIOKCUYeCcKoe BO3/ICICTBUE.

3akioyenue

1. CucreMaTuyeckKue 3aHSITUS JIBIKHBIM CITOPTOM
U3MEHSIOT OTBETHYIO peakliMl0 OpraHusMa B YCJO-
BUSIX OCTpoi Tumnokcuu. [lpy aTom Bo3pacTaeT ypo-
BEHb IMOTPEOJICHUST KUCIOPO/Aa, YTO OOECIeunBaeTCs
TOBBILIEHHON JIETOYHOM BEHTWISILUEW TIPU DPE3ZKOM
YBEJIMUEHUU TIIYOUHBI AbIXaHUs. [J1s1 JIBIKHUKOB Xa-
paKkTepHO OBICTPOE U CUJIbHOE CHUXXEeHWE HACBILIEHUS
KPOBU KHCJIOPOAOM IPU TMIOKCUU, TpudeM y 36 %
00cJIeIOBAaHHBIX OHA JIOCTUTJIA KPUTUUYECKOTO YPOBHS
B 70 % paHblile, 4YeM 32 5 MUHYT.

2. 3aHATUS IUIaBaHMEM, HA00OpPOT, 3HAYMTEIHLHO
CHIXAIOT YPOBEHb MOTPEOIEHUST KMCIOPOAA OpraHu3-
MOM B Te€UE€HUE KPaTKOBPEMEHHOU OCTPOIt TUIIOKCHUH,
a B MeproJie BOCCTAHOBJIEHHUS B YCJIOBUSX HOPMOKCUU
KOMIIEHCAaTOPHO €ro YBeJWYMBaT. BeHTunsTopHas
peakiiusl Ha TUMOKCUYECKOe BO3IAEHCTBUE TMpaKTHUYe-
CKU OTCYTCTBYET, a OKCUT€HAIIUsI KPOBU COXPaHSIETCS
Ha BBICOKOM YpPOBHE.
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EXTERNAL RESPIRATION AND GAS EXCHANGE
AT THE INTERMITTENT NORMOBARIC HYPOXIA AT SPORTSMEN

WITH VARIOUS PHYLUM OF TRAINING PROCESS
Sergey Nikolaevich VODYANITSKY, Viktor Evaldovich DIVERT, Sergey Georgievich KRIVOSCHEKOV

Institute of Physiology SB RAMS
630117, Novosibirsk, Timakov str., 4

The results of research on response of system of an external respiration and gas exchange to intermittent normobaric
hypoxia at swimmers with hypoxic phylum of training, skiers with aerobic phylum of training and control group of
physically unexercised persons have been stated in the article. Differences of responses to hypoxic influence are shown. So,
the oxygen uptake at hypoxia decreases at swimmers under the constant lung ventilation and then compensatory increases
after the influence cut—off. The basic response to hypoxia at skiers is the lung ventilation rising (larger, than in the control)
at sharp increase of depth of breath. Whereas the saturation of blood by oxygen strongly decreases.

Key words: hypoxia, pulmonary ventilation, gas exchange, sportsmen.
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