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MoctraHoBka npobnembl. XapakTepHas Ans
COBPEMEHHOro CrnopTa MHTEHCU(UKALMSA Npouecca
NOArOTOBKM CMOPTCMEHOB NnpeAnonaraeT sce bonee
LUIMPOKOE LiefleHanpae/ieHHOe UCMNO/Ib30BaHWe BHET-
peHupoBouHbix cpeacts [10]. OgHum U3 Haubonee
aKTyaslbHbIX W OJHOBPEMEHHO HauMeHee U3y-
YeHHbIX HanpaBJIEeHUM UCMOJIb30BaHWS BHETPEHUPO-
BOYHbIX CPEACTB ABNAETCSA pa3paboTKa TEXHONOrMU
NPUMEHEHMUS CreLasibHbIX BO3AENCTBUN MOBWIM3a-
UMOHHOro (cTUMynupytollero) Tuna. BoamoxkHo,
Haubosiee CNIOXKHbIM BapUaHTOM TaKWX BO3LEH-
CTBMM ABNSIETCA WX OpPUEHTaLMs Ha npenBapuTesb-
HYIO CTUMYnALMIO (Koppekuuio) paboTocnocobHoc-
TH CMNOPTCMEHOB B MNPELACTAPTOBbIX YCJIOBUSAX CO-
peBHOBaHWW. YuuTbiBasi BbICOKYIO CNeLUdPUUHOCTb
TpeboBaHUH K MOOMIU3ALUOHHBIM BO3MOXHOCTSM
CNOPTCMEHOB, 0COBEHHO B NEPUOA COPEBHOBATE b~
HOW [esiTeNbHOCTU, [LNS BbISIBNIEHUS CYLLHOCTH
TaKoOW cneuudUKu oueBngHa HeobXoauMocTb Lene-
HanpaB/IEHHOrO WM3y4YeHWs1 BAUAHUA NOAOOHbIX BHe-
TPEHUPOBOYHbBIX CPEeACTB Ha PerysisTopHble Mexa-
HWU3MbI cpoyHol agantauuu [7, 9]. MNpu 3TOM Heob-
XO[UMO YUMTbIBaTb OCODEHHOCTH NPUMEHEHUA
BHETPEHUPOBOYHbIX CPEACTB B CheLuasbHbIX YC/iO-
BUAX MNpPefBapuUTe/IbHOW CTUMYNsAuMK paboTocno-
COBHOCTH AN KOHKPETHOro BWAa CMOPTUBHOM aesi-
TenbHoctTh. Kpome Toro, HeoBXoOuMo NpUHWMaTb

BO BHWMaHWe, UYTO BCE BO3LEMCTBUS TPEHWPOBOY-
HbIX U BHETPEHUPOBOYHbIX CPELCTB NOATOTOBKU Ha-
NaralTCa Ha UHOWMBUAYasIbHblE OCOBEHHOCTH (OU3U-
OJ/IOFMYECKOM pPEeaKTUBHOCTH, KoTopble 06ycnos-
NeHbl reHeTudecku [11].

MpoBeneHHble paHee wuccnepgoBaHus [3] oTHoO-
CHUTENIbHO MPUMEHEHUSI CMeLMaNbHOrO NpeacTapTo-
BOFO KOMIMJ/IEKCa BHETPEHUPOBOUHBIX BO3LEMCTBUM
MOOMWNIU3aLMOHHOrO TUNa N5 HanpaB/IEHHOro W3-
MeHeHUs pPaboToCNOCOBHOCTH MNPbIFYHOB B [JIMHY
CBUAETENBCTBYIOT O BO3MOXHOCTHM Harnpas/e€HHbIX
CTUMYJIMPYIOLLMX BAUAHUIA Ans Bonee 3pPeKTUBHO-
ro BbINOJIHEHUSI TPEHUPOBOUYHbIX U COPEBHOBATE/Ib-
HbIX CEPWM MPbI)KKOB B AJIMHY. [puuemM TakoMn adp-
PEKT MOXKET NPOSIBNIATLCS B MPOLECCE BbINOJIHEHUS
NepBOro WM BTOPOro MpPbBKKA W B [OCTaTOUYHOM
CTEMEeHU COXPaHATbCA B YC/NOBUAX HapacTaHWs
YTOMJIEHWUSI NPU NOCNENYIOLWMUX MOMbITKAX, YTO NO3-
BOJISIET MWCMNOJIb30BaTb TaKOW TWN BO3LEMCTBUS B
YC/IOBUAX COpeBHOBaTesIbHbIX cTapToB. CTUMynUpy-
IOLWLMH 3PPEKT KOMMIeKca CTUMYIMPYIOWMX BO3-
LENUCTBUM, BKJIOUYAIOLW MK CreLManbHble YnpaXKHeHUs
C NapTHEPOM W MacCakHble MaHWnynsaumMu, Obin no-
KasaH W Npu ero npumeHeHwuu y rpebuos [4].

JKcnepumMeHTanbHo o6oCHOBaHHast B paHee
NPOBEMOEHHbIX WCCNELOBAHUSAX TEXHONIOMUS TaKOM
HanpaB/IEHHOCTU BO3AEWCTBMM Npepnosiaraet Kom-
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NAEKCHOE NMPUMEHEHWEe CrneLMasbHbIX YNpaykKHEHWUH
C NapTHEPOM B COYETaHWU C OTLESIbHbIMU Maccax-
HbIMWU MaHuUNynsuuamu. Musnueckue ynpaxHeHus C
NapTHEPOM W NpeLBapUTesIbHble MAHUMYSALUK Crie-
UMANbHOrO NPEeACTapTOBOrO KOMMJEKCA B 3TOM
c/lyyae NpeanosioKUTEIbHO HanpaseHbl Ha obser-
ueHWe paesATesIbHOCTH “nyckoBsbix” doU3HoNoruyec-
KMX MeXaHU3MOB paboTOCNOCOOHOCTH, M, B KOHEu-
HOM WTOre, OPUEHTUPOBAaHbI Ha peasi3aLuio 3Hep-
reTMyeckoro yHKLHOHaIbHOro NoTeHuMana B npo-
Llecce copeBHOBATeNIbHOM peAaTenbHocTH. OpHako
KOHKpeTHble pu3nonornyeckne aktopbl, CBA3aH-
Hble C (DOPMHPOBaAHUEM TaKuUX 3pdeKToB, TpebyloT
JaNbHEMULWero BbISICHEHUSI.

Lienb uccnepnoBaHUa — M3yuuTb BAUAHWE Crie-
LMaNbHOro KOMMJEKca NpeaBapuTe/ibHOW CTUMYJIS-
UMK paboToCcnocoBbHOCTH (CneuuanbHbIX ynparkHe-
HUA M MacCaXKHbIX MaHWUNyNsUMH) KBanUULUPO-
BaHHbIX rpebLoB Ha NPOABIEHNUS (PU3UOIOTUUECKOM
PEeaKTUBHOCTH KapLUOpPecnMpaToOpHOW CUCTEMBI NpU
caBurax (runepkanHUYECKMX U FMMOKCHUYECKUX) Obl-
XaTe/IbHOro romeocTasuca.

MeTtogbl M opraHusauua uccnepgoBaHusa. Uc-
cnefoBaHue MNPOBOAWMIM HAa 3KCMepUMeHTasIbHOM
6ase [ocypmapcTBeHHOro Hay4HO-WCC/lefoBaTesb-
CKOFO MHCTUTYTa (PU3UUYECKOM KyJIbTypbl M criopTa C
yyactMeM 4-x BbICOKOKBa/IMPULUPOBAHHBIX CMOPT-
CMEHOB-MY>KUMH B Bo3pacTte 19—24 net, KoTOpble
8—14 net cneunanusMpoBanucb B aKaLeEMHUYECKOM
rpebne. [ns wccnefoBaHWs BAWMSHWS KOMMIEKCa
crelMasniM3aupoBaHHbIX BO3AEWUCTBUM Ha perynsatop-
Hbleé MeXaHW3Mbl UCMOJIb30BaSIMCb METObl TECTUPO-
BaHUA peakuMu KapAMOPecnUpaTtopHOM CHUCTEMDI
(KPC) Ha runepkanHuyeckne (CO,-H) u runokcu-
yecKue CABWIM ObIXaTeslbHOro romeocTasuca B coc-
TOSIHMM MOKOSA Ha OCHOBe pa3paboTaHHOro paHee
METOLMYECKOro NoAXoda U KPUTEPHEB OLIEHKHU W3-
MEHEHUH (PU3UONIOrMYECKOM PEaKTUBHOCTU oOpra-
HW3Ma KBa/IM(PULMPOBAHHbIX cnoptcmeHos [7, 8].
Komnnekc cneuuanusvpoBaHHbiX BO34EWCTBHM
BKJIlOYA/l MacCakHble MPWeMbl, KOTOPble OCYLLEeC-
TBAS/IMCb B CTPOrOM NOC/eA0BaTe/IbHOCTH, COOT-
BETCTBEHHO 30HaM MWHHEPBaLWU CMUHHOMO3rOBbIX
CErMeHTOB, A TaK)Ke YNpPaXXHEeHUs1 C COMPOTUB/IEHH-
eM MnapTHepa-mMaHunynstopa (ycunus KpaTKospe-
MEeHHble W BJIM3KWE K MaKCHMasibHbIM) C aKLEHTOM
Ha BblOOX, KOTOPbIE BbIMOJHAIOTCA BO BPEMS [BM-
enus [3].

MNokazatenu peakunn KPC Ha TecTupyiolme
BO3AEMCTBMS PErucTpuMpoBasM B peasibHOM Mac-
wrabe BpeMeHH C NOMOLLbIO ObICTPOAEHCTBYIOLLErO
KapauocnupomeTpuueckoro kKommnekca “Oxycon
Alpha” (“Jaeger”, lepmanus). Onpegpensnu nerou-
Hytlo BeHTUAsuMio (V, N-MUHT'), yacToTy AbixaHusi
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(f), mpixaTenbHbIM 0ObeM (VT, N), KOHLEHTpauuto
KMCNIOPO4A W YrNEKUCOro ra3a B BblAbIXaeMoOM W
anbBeoNApHOM BO3pyxe, notpebneHue Kucnopopa
(VOZ, N-MUHT'), napuManbHOe Hanpsi>KeHWe YrieKuc-
noro rasa B anbeeosnspHom Bosgyxe (P,CO,, mm
pt.cT), Bbiaenenve CO, (VCO,, n-mun~'), uacToty
cepaeuHbix cokpauweHun (UCC, yamuu™") u pbl-
XaTefibHYyl0  apuUTMUIO  CEpPAEeYHOro  puTMa
(KLA, %).

Mporpeccupytolyto runepKanHUYecKyto CTUMYy-
NSAUMIO Ha (pOHe NOBbILWEHHOrO CoLeprKaHUs KUCIO-
poaa (50—60 %) B razoBok cMecu co3gasanu Me-
TOAOM BO3BpaTtHoro apixaHus [20]. MNMpu 3ToM, Hak-
JIOH JIMHWK 3aBUCHUMOCTH VE—PACO2 oTpaXkaeT npu-
POCT NIErOYHOM BEHTUAIALMK Ha 1 MM PT.CT. yBENU-
yenns P,CO, u xapaxkTepusyeT UyBCTBMTE/IbHOCTb
BEHTU/IATOPHOW peakLuMKW K runepkanHuu. Touka,
noJiydeHHas 3KCTPanosiauUer JTUHUK \'/E-PACO2 Ha
ocb abcuucc (Touka “anHo3”), xapakTepusyeT no-
por BeHTUnaTopHoW peakumn Ha CO,. CrpykTtypy
BEHTUNATOPHOIO OTBETAa OLEHWBANM MO COOTHOLLE-
Huto Xblo-dunepa (60 K/M), koTopoe onucbiBaeT
3aBUCHMMOCTb MEXKIY JIErOYHOU BEHTUAALMEN W fObl-
XaTenbHbiIM OObEMOM C MOMOLIBIO ABYX napameT-
POB: HaK/IOHa JIMHWM VE-VT (M wunu AVE/AVT) 2
TOYKM ee nepeceueHus ¢ ocbio abecumcc (K — no-
pOr peakuWMu peLenTopoOB pPacTsXKEeHUS JNIErKux).
Mporpeccupytowas M30KanHUYecKass TUNOKCHUYeC-
Kas CTUMyNALMA CO3AaBasiacb METOLOM BO3BPATHO-
ro AblXxaHWs B OManasoHe M3MEHEeHWH Hanps>KeHus
O, 8 anbseonspHom Bosgyxe (P,0,) ot 135 po
45 mm pr. cT. [14].

KomnnekcHoe TectupoBaHue peakuun KPC Ha
runepKanHUYeckue W rMnoKCUYECKUe COBUIM Ablxa-
Te/IbHOro romMeocTa3uca NPOBOAMIOCH LO W noche
NPUMEHEHHUS! CNeLuaIM3UPOBaHHbIX BO3LEWCTBUM, B
OCHOBY KOTOPbIX MOJIOXXEH KOMMIEKC YNpPaXKHEHWH,
BbINOJIHAEMbIX B CTaHAAPTHOW NOC/EL0BaTEIbHOCTH
M [NO3UPOBKE, a TaKXXe MacCCaXkKHble MaHWNy suuu
MOOWIM3aLMOHHOrO THUNa, onucaHHble paHee [3].

CratucTtrueckyto 06paboTKy pesynbtaToB npo-
BOAWIM C MWCMOJSIb30BAaHWEM KOMMbIOTEPHOW NpOr-
pammbl “Microsoft Excel” ¢ onpegneneHvem ocHos-
HbIX CTATUCTMUYECKMUX MOKasaTesieM.

PesynbTaTtbl MCCNefoBaHUA U UX 0bBcyxae-
Hue. NccnepoBaHua nokasanu BbipaXeHHble WH-
OWBUOYyaNibHble OT/IMUMSA NoKaslaTtefied, KOoTopble
XapaKTepHu3yloT U3MEHEHUS UYYBCTBUTENIbHOCTH pe-
akuun KPC Ha COZ—H+-CTMMyﬂ. Onu onpepens-
JMCb Pa3fIMUUSAMU KaK MCXOLHbIX YPOBHEW WC-
criefyeMmbix nokasartesiel, Tak U oyHKLHOHa/IbHbIX
COBWIrOB, KOTOPble Pa3BUBA/IMCb B OPraHW3me B
YC/IOBUSIX MNPOrPeccUpytollled runepKanHUYeckom
CTUMYIALMH.



CnoptvBHa meguumHa, Ne 1, 2005

0,91 AV,/AP,CO,, r=

MO6I4}'IM3aL|,|/|OHHoe B/IMAHUE CneynasbHOro

ypoBHs 0o BosnencTteus CIKBB) uysctBUTENbBHOC-

™ peakumn KPC (r

—0,95 AV,/AV,, p < 0,05) n ee noporos (r
—0,98 Touka “anHo3”, r = —0,99 nopor peakumu

NPeacTapTOBOro KOMMJIeKCa BHETPEHUPOBOUHbIX
Bo3gencteun (CIMKBB) oTpakanocb Ha OCHOBHbIX
XapaKTePUCTUKAX (PYHKLUOHUPOBaHUS Kaphuopec-

NUPaTOPHOM CUCTEMbI Y>X& B COCTOSSHUM OTHOCH-
TENIbHOrO MNOKOS, OO TMNepPKanHUYecKoro W runo-
KCMUYeCcKOro TecToB. Tak, nocne BO34EeWUCTBHUSA
CIMNKBB B cOCTOSIHUM OTHOCHUTENIbHOrO NOKOSA OTMe-
4anocb MOBbILEHWE IErOYHOW BEHTUAIALMHK, NOTPeb-
JIEHUS1 KWCNIOPOLA, 4acTOTbl CEPLEUHbIX COKpalle-
HUW, [OblXaTe/lbHOM apUTMMKU CepledvHOro puTMa.
Takue nameHeHus B dpyHKLMOHUpoBaHWU KPC, Bo3-
MOYHO, OOYC/IOBNMBaNIM U M3MEHEHWE peaKLuH
KPC Ha runepKanHW4YecKylo U FMNOKCHUYECKYIO CTH-
mynsumio. No pesynbtataMm KOppensuMoHHOro aHa-
M3a oTMeuyeHa obpaTHas B3aMMOCBS3b YPOBHS Jie-
FOYHOM BEHTUNALMM W noTpebneHus Kucnopoga B

coctosHuM nokosi nocne npumeHenus CIKBB c
(B npoueHTax MCXOZHOrO

YPOBHEM U3MEHEHMUS

peuenTopoB pacTseHus nerkux, p < 0,05).
NHaouBuayanbHble OTIMUMA WMENM MECTO Kak
10, Tak 1 nocne npumeHerus CIMKBB mobunusauu-
OHHOro tvna. Ha pucyHke npepactaBfieHbl HEKOTO-
pble UHAUBUAYa/IbHblE OCODEHHOCTU U3MEHEHHUS OC-
HOBHbIX XapaKTEPUCTHK AblXaTeNbHOW peaKuuu nog
BauaHuem CIMKBB Ha runepKanHWYecKylo CTUMYs-
umio. lNpu wWHOMBMOYya/IbHOM aHa/M3e noKa3aHa
LOCTOBepHas MNOJIOXKWUTeNbHas KOppensauMOoHHas
B3aMMOCBA3b MNOpoOra 4yBCTBUTE/IbBHOCTU BEHTHASA-
TopHo# peakumn Ha CO,-H*-ctumyn (Touka “an-
H03") u ctenenn (%) U3MEHEHUS OCHOBHbIX XapaK-
TEPUCTHK chuanonornyeckor peaktueHocti KPC Ha
runepkanHuio nocne Bosgencteua CIMKBB (r =

=0,94 AV,./AP,CO,, AV./AV,, r = 0,93 Touka
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TABJIMLA 1

NU3meHeHHe BEHTUNATOPHOM

M LUUPKYNATOPHOW peakuuu

B YC/IOBUSAX Nporpeccupyioliei

Mepuop onpenenexHus
nokasarenew

MokasaTtenb no nocne
NpUMeHeHus npuMeHeHusn
CrnKeB CnKBB

runepKanHUMYecKoW CTUMYNAUUK

y KBaNMpUMLMPOBAHHbIX CMOPTCMEHOB
noAa BAUAHWEM CrneLUasbHOro
npeAcTapTOBOro KoMmnaeKkca
BHETPEHUPOBOUYHbIX BO3[EeHCTBUM

MpypocT neroyHon BEHTUNALMM Ha 1 MM PT. CT.
yBenuyeHusi PaCO; (AV g/APACO,),

n-MuH MM pT. c1.”

MprpocT NeroYHon BEHTUNALUMM Ha 1 MM PT. CT.

4,678 £ 0,091 2,370 £0,732*

* Pasznnuuns goctoBepHs! rnpu p<0,05

“anHo3”, r = 0,85 nopor peakuuu peLenTopos pac-
TskeHus nerkux, r=0,99 KOA  npu runokcuu,
r=20,86 KOA _ npu runepkantuu, r=0,87
P,CO,— wHauana cHwkenna KAA ., p <0,05).
Tak Kak 4YyBCTBMTE/IbHOCTb LIEHTPasibHbIX XeMope-
LeNTOPOB MeHblle MOLBePXXeHa BO3AEUCTBHUIO
BHELIHWX (PAKTOPOB (reHeTWyecku obycnoseHa),
3TO MOXET OnpeaensaTb WHAWBWIYasbHbIM OTBET
KPC pasHbix cnopTcMeHOB.

BmecTte Cc TeM Takue W3MEHEHUS WUMENU pag
0CcobeHHOCTEH, KOTOPbIE NO3BOSAIOT OTMETUTb HaM-
bonee obure Ux 3akoHoMepHocTH (Tabn. 1). Tak,
BoipaxkeHHas peakuna KPC Ha CO,-H*-ctumyn ot-
Meuasiacb y crnoptcMeHoB no npumeHeHus CIKBB
no “koapdurumeHTy ycuneHus” peakuuu BEHTU/IA-
Lmu (AVE/APACOZ). MNocne npumeHeHus cnevluyanu-
3MPOBAHHOIrO KOMMJIEKCa BHETPEHUPOBOUHbBIX BO3-
OEWCTBUIA Habnoganocb [LOCTOBEPHOE CHUXXEHWE
UYBCTBUTENIbHOCTU BEHTU/IATOPHOW pPeakuuH Ha
50,6 = 9,03 % (p < 0,05). CHu>KeHWe YyBCTBUTESb-
HOCTW BeHTUNATOpHOW peakuun Ha CO,-Hf-ctumyn
XapaKTEPU30Ba/IOCh TaKXKE CHUXKEHWEM JIEFOUYHOM
BEHTH/IALIMU NPU CTaHOAPTHOM YPOBHE TMNEPKaNHU-
yeckon ctumynsaumu, 1. e. npu P,CO,, pasHom
50 MM pT. cT. YKa3aHHble U3MEHEHHsl XapaKTepuc-
K yyscTBuTenbHocTM KPC Ha CO,-H*-ctumyn noc-
ne npumeHeHus CIKBB cBupaeTenbcTBylOT O CHU-
xeHu peakTuBHoCcTM Ha CO,-H*-ctumyn, uto mo-
»eT ObITb Npeanocbinkon bonee ageksBaTtHOM (Tou-
HOM) peakuuu Ha (PU3IMUYECKYIO HArpy3Ky W YBEJIU-
YEeHHUs YPOBHSA 3KOHOMMUUYHOCTH (PYHKLMOHUPOBAHHS
KapLHUOpPeCnMpaTOpHOM CUCTEMbI B YCJIOBUSIX MeTa-
6osiMueckoro auuao3a.

Kak nokasbiBaioT npusefeHHble B Tabn. 1 gaH-
Hble, BAXKHbIM MEXaHW3M OMNTUMHU3ALUK pPeaKLuu
KPC nop snvsHuem CIMNKBB — cHukeHWe KoHLEeH-
Tpaunn CO, B anbBeonax, npu KOTOPOHW MPOMUCXO-
OWT “BKNtOYEHWe” BEHTUNIATOPHOMW peakuuu (nopor
BEHTUNATOPHOM peakuuu, Touka “anHoa”). Kak
BUOHO M3 PUCYHKA W Tabn. 1, HA hOHE CHUXKEHUs
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yBenmiens PACO, (AV /APACO,) Ha 1 kz 0,0519:+0,017 | 0o

Macchbl Tena, MI-Kr -MUH " -MM pT.cT.” '

MMopor BEHTUASTOPHO peakLmu

(TouKa “anHoa”), MM pT.CT. 35,85+ 5,65 26,30 + 6,96

JleroyHas BeHTUnAumsA npu PACO, 50 mm pT. CT.

(VEso) Ha 1 K2 Macchl, MA-Kr ' MUH™" 52,1+18,08 47,06 + 11,55
YyCTBUTENIbHOCTHU BeHTM}'If-ITOpHOFi peakKuynn Ha

CO,-H*-ctumyn npoucxomuno cHuxeHue nopora
BeHTUNATOpHOW peakunn Ha CO,. 310 cBUAeTeNb-
CTBOBA/JI0O O CY)XE€HWW 30Hbl HEUYBCTBUTE/IbHOCTH
IbIXaTe/IbHOrO LieHTpa (Medyn/ispHbIX Xemopeuen-
Topos) k CO,-H*-ctumyny. lMokasaHo, uTo y 3Hauu-
TENbHOM YacTH KBaIMPULIMPOBAHHDIX CMIOPTCMEHOB,
KOTOpble CNeunanu3upyroTcs Ha AJIMHHbIX COPEBHO-
BaTe/IbHbIX AMUCTAHLMAX, CHUXKEHUE UYBCTBHUTESIb-
Hocth KPC na CO,-H*-ctumyn komneHcupyetcs
CHW)XXKEHWEM Oopora BEHTUNATOPHOW peakuuu Ha
CO, [8, 9]. CHuxeHne nopora BEHTUNATOPHOM pe-
akuum Ha CO,, koTopoe Ha PUCYHKE BbIFNISAAUT Kak
cmeuerve 3asucumoctu V-P,CO, “Bneso”, 3amen-
nseT HakonneHue, Ho yckopseT Bbisog CO, u3 op-
raHM3mMa U TEM CaMbiM KOMMEHCHUPYET CHUXKEHHYIO
uyscTeutensHoctb KPC Ha CO,-H*-ctumyn u nogp-
LepP>KUBaET 3(PPEKTUBHOCTb [bIXaTe€/IbHOM KOMMEH-
cauuu metabonuyeckoro auuposa [6—8, 13, 16,
18, 19, 21].

Takas ke B Le/IOM 3aKOHOMEPHOCTb U3MEHEHUH
Habnoganacb U B CTPYKTYpe [AbiXaTe/lbHOW peak-
umm Ha CO,, BO MHOrOM CBA3aHHOM C YyBCTBUTE/b-
HOCTbIO PELENTOPOB PACTAXKEHUS NIEFKMX, KOTOPYIO
OLeHWBa/IM C MOMOLLbIO OTHOLLEHUs Xblo-dWnepa
[7, 8, 12, 15], onucbiBalOLLErO JIMHEMHYIO 3aBWCH-
MOCTb MeXXAy YPOBHEM JIErOYHOW BEHTUIALMMK M
AbiXxaTesibHbiM 0O6bHEMOM C MOMOLLBIO ABYX Napa-
METPOB: HaK/JOHa JIMHWW 3asucumocTn V-V,
(AV./AV.) v ToukM ee nepeceueHusi C ocCblo ab-
cuucc (napametp K).

Kak BMOHO W3 JaHHbIX, NPELACTAB/IEHHbIX B
Tabn. 2, y obcnenosaHHbIX CNOPTCMEHOB O MPH-
mMeHeHuss CITIKBB ypoBeHb nerouyHoi BeHTUNSLMH,
COOTBETCTBYIOLLEN CTaHAAPTHOMY 3HAUYEHWIO [biXa-
TeibHOro obbema 2 n, Obin Bbille, YEM NOCNE NPU-
MEHEeHUs crneuManM3MpoBaHHoro komnaekca. Mocne
npumerenus CIKBB otmeuanocb pocrtoeepHoe
yMeHbLLUEHWE JIErOYHOW BEHTWUNALMM NPW cTaHmap-
THOM 3HayeHWW [pbixaTeNbHoro obbvema 2 n (Ha



CnoptvBHa meguumHa, Ne 1, 2005

Mepuop onpegenexus TABJIULA 2
nokasarenen 3aBUCUMOCTb MeXAY NerouHomn
Mokasatent Ao nocne BEHTUNISAALUEN U AblXaTe/IbHbIM
NMPUMeHeHusA NPUMEeHeHus
CIIKBB CTIKBB 06beMoOM, a TaK)KXe UHAEKC
YYBCTBUTE/IbHOCTH pediekca
Terounas e et 4245+814 | 32,67 +469 lepunra—Bpeiepa (no Eiinepy)
E2n): Yy KBa/IM(pULIUPOBAHHbIX CMOPTCMEHOB
JlerouHas BEHTUNALMS NpY AblXaTeNbHOM O M nocne npUMeHeHHs
obbeme 2 1 (Vezn) Ha 1 k2 Maccs, 430,85 +69,49 | 333,47 + 36,83 CMeunanbHOro NpeAcTapToBOro
—1 =
MIT'KF = MUH KOMMAEKCa BHETPEHUPOBOUHbIX
Mopor peakuun peLienTopoB PacTsKEHMUS 1197 0,378 | 0,633 + 0,249 BO3AENCTBHI
nerkux, n
[MpUPOCT NEroyYHON BEHTMNALMM Ha 1 Mn
yBENMYeHns AbixaTenbHoro obrema 76,79 + 31,23 24,28 + 3,76
(AVE/AVY), MuH™
Mokasatenb Sunepa 60K/M, n-MuH™ 1,300 + 0,628 1,547 + 0,316*
* Pasnunuusi goctoBepHsl npu p<0,05

23,1 % 2,07 %) v 3HaUUTENbHO MEHbLUWI NPUPOCT
JIErOYHOM BEHTU/IALMK Ha eOUHWLY YBeSWYeHWs Ibl-
xatenbHoro obbema (36,6 = 3,28 % wvcxopHoro
3Hauenus). MNocne npumeHenns CMKBB 6bin xapak-
TepeH U B6onee HU3KUM NPUPOCT NIErOYHOM BEHTH/IS-
UMK Ha E[MHHLY YBEJIMYEHWsI AbiXxaTeNlbHOro obbe-
Ma (AVE/AVT), UTO CBMIETE/IbCTBOBANIO O CHUXKEH-
HOM YyBCTBWUTENbHOCTU pedpniekca [epuHr—bpeie-
pa (Ha 23,2+ 1,98 %) .

MNpu atom npumeHenne CIKBB Bbi3biBano cHu-
YK€HWE YPOBHS Nopora peakuui peLenTopoB pacTs-
weHus nerkux (Ha 38,9 = 4,01 %) B coueTaHuu ¢
HEKOTOpbIM MOBbILIEHWEM NoOKa3atens Junepa
(60 K/M), xapaKTepH3ylOWKUM UyBCTBUTENIbHOCTb
PELLENTOPOB PACTSXKEHUS JIEFKUX.

B ycnoBusx nporpeccupyiollen runepkanHuu y
obcnefoBaHHbIX CMNOPTCMEHOB B  OMNPELE/EHHOM
ananasore P,CO, Habloganochb JIMHeWHoe Hapac-
TaHWe [pixaTe/IbHOW apWTMHWU CEPLEYHOro puTMa
(tabn. 3). 3aBMCMMOCTb [bIXaTE€NbHOW apPUTMUM
ceppiedHoro putma ot Hanpsxenua CO, B anbeeo-
NIIPHOM BO3A4yXe MO3BOJISET ONPefesIUTb He TOJIbKO
BbIPAXKEHHOCTb, MAKCHMaslbHOE NPOSIB/EHWE napa-
CHUMMATHYECKUX BJIMSIHUM B PETYNALMK CepAeYHOro
pUTMa, HO W Mx ycTtonumBocTb. CHuxkenve KOA
yKasblBaJlo Ha aKTMBM3aLMIO CUMMNATUYECKOrO KaHa-
Jla BEretaTMBHOW pPErynsiuMuM CepAevyHOro puTMa,
uTO CBMAETENbCTBYET 06 yBe/iMueHWH MOBUNU3aLm-
OHHOM POJIM BereTaTMBHOW HEPBHOM CUCTEMbBI B pe-

ryNSTOPHbIX MexaHW3Max CPOYHOM aganTtauuu. MNpu
3TOM HapacTaeT “ueHa” perynsiuMu W agantauuu B
Lesom [1]. Kak  BugHo w3  Tabn. 3,
P,CO, B nepBoHauyasbHbi# MOMEHT CHWXEHUS Abl-
XaTeSIbHOM apUTMUKU CEPLEUYHOrO pUTMa nocsie Joc-
TUXKEHUSI MAKCHUMaJibHbIX 3HAYEHUM (XapaKTepuayto-
WKUX ee yCTonunBoCTb) U npumeHenus CIKBB 6bi-
Nla JOCTOBEPHO HUKe, ueM ao npumeHeHus CIKBB.
970 cBUAEeTeNbCTBOBANO O Oosiee paHHEM BKJIHOUe-
HWW CUMMATUYECKOM aKTUBALMKU cepaua nocse npu-
MEHEHUs1 YKa3aHHOro Komnnekca. B 3toT nepuopg
OTMeYasIuCb TakXKe U JOCTOBEPHO MeHbLUMe 3Haue-
HUS  MaKCMMasIbHOrO MNPOSIBEHUS  [LbIXaTesIbHOM
aputMun (KOA ), 4TO TakKe MOXeT CBUAETesb-
CTBOBaTb 0O YCH/IEHWU AKTUBHOCTH CUMMATUUYECKMUX
B/IUAHWN B PEryNislUMK CepAeyHoro puTma.

Mo pesynbtataM KoOppensiuMoOHHOro aHaM3a
BbisiB/ieHa NpsMasli KoppensuWoHHas CBS3b MapLu-
a/IbHOTO HanpPsiXKEHUs! YT/IEKMC/IOrO ra3a B aJibBeo-
NSIPHOM BO34yXe HAa MaKCHMasbHOM YpPOBHE NpOsiB-
JIeHWs1 [ObIXaTe/IbHOM apUTMWUK B YCJIOBUSX rUnep-
KanHWW WU CTENEHU U3MEHEHWUS MOC/Ie BO3AEMCTBUSA
CMNKBB (%) 4yBCTBMTENBHOCTH BEHTUIIATOPHOM pe-
akumm Ha CO,-H*-ctumyn (AVE/APACO2 r=0,90,
p < 0,05), a Takke cTeneHW MU3MEHEHUs mnopora
BEHTUIATOPHOM peakuuu (Touka “anHos” r = 0,89)
W Mopora peakuuK peLenTopoB PacTSXKEHUS JIETKHUX
(napametp K r=0,81). MakcumanbHbiii ypOBeHb
AbixaTeNlbHOW apuTMuK B ycnosusax aercteua CO,-

Mepuop onpepenexus
nokasarenem

TABJIMLA 3
M3MeHeHHUA AbixaTe/IbHON apUTMHH

nocne YCC (kak oTpakeHWe U3MEHeHHH

Mokasatenn o
NPpUMeHeHusA
CMNKBB
MakcumanbHbI ypoOBEHb AblXxaTeNbHOW apuTMun 18,23 £ 8,85
cepaeyHoro putma (KOAyaxc), %
PACO, npu makcumanbHOM ypoBHE AblXaTenbHow 47,10+ 7,41

apUTMMM CepAEYHOro puTMa (Havarne ee CHxe-
HMH) (PACOZ KﬂAmaKc), MM pPT. CT.

npuUMeHeHus BereTatTuBHoro 6anaHca) B ycnoBusax
CrkeB nporpeccupyiouen runepKkanHuuyec-
13,28 +2,75 KOW CTUMYNALMU Y KBanUULUPOBaAH-
HbIX CIOPTCMEHOB A0 WU nocne npu-
40,02 + 4,54 MeHeHHUs cneyUanbHOro

npeAcTapTOBOro KOoMmjaeKca
BHETPEHUPOBOUYHbIX BO3[EeHUCTBUM
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TABJIULA 4

M3MeHeHHe LUUPKYNATOPHOW peaKkuuu
(no YCC) B ycnoBusx
nporpeccupyiolei U30KanHU4YEeCKoM

rMNOKCUYECKOW CTUMYNSILUM Y
KBanUM(ULMPOBAHHbIX CMIOPTCMEHOB
noa BO3feMCTBUEM CMELUaNbHOro
npeAcTapTOBOro KoMmnieKkca
BHETPEHUPOBOUHbIX BO3[EeHCTBUM

* Pasnnuuns goctoBepHsl rnpu p<0,05

H+-ctumyna Haubonee TeCHO KoppenMpyeT co cTe-
neHbto wuameHenus (%) nop snusuuem CIKBB
UYBCTBUTEJIbHOCTH BEHTUIATOPHOM peakum1u
(AVE/APACOZ, r=0,87) u ee noporom (Touka “an-
HO3” r = 0,82) npu runepkanHuu, Torga Kak Makcu-
MaJibHblM YpPOBEHb MNPOSABNEHWS [OblXaTe/lbHOM
apUTMHUK B YC/IOBUAX MNOKCUMU Bonee Koppesnvpy-
€T CO CTENeHblD M3MEHEHWsA CTPYKTYPbl AblXaTesib-
Horo oteeta Ha CO,-H™-ctumyn (r =0,91 nns
AVE/AVT, r==20,91 onsa nopora peakuuu peuen-
TOPOB pacTskeHus nerkux, p < 0,05).

Takue U3MeHeHWs peakuuW MOryT CBUAETESIb-
cteoBaTb o ctumynsuun CIMNKBB “Brntouenns” mo-
OUNU3ALMOHHBIX MEXaHW3MOB CPOYHOM ajantauuu
U OJIHOBPEMEHHO O DOJbILEM UX HANPAMKEHUU B yC-
JIOBHSIX MPOrPEecCHpPYIOLLEN TUNEPKANHUYECKOW CTH-
Mynauuu nocne npumeHenus CIKBB.

AHanus namerenun nog enusiHiem CINKBB BeH-
TUNATOPHOM W LMPKYNATOPHOM peakuun B YC/IOBH-
AX HapacTaloweh W3oKaNHWYECKOW TUNOKCHHU
(tabn. 4) nokasan Ha/sMuMe LOCTOBEPHbIX U3MEHE-
HUW JIULLDb NO YacToTe CepleYHbIX COKpaLLeHWH npu
CTaHAAPTHOM HACbILLEHWU KPOBU KUCIOPOAOM, PaB-
Hom 84 % (YCC,,). Tak, y cnopTcmeHos nocne
npumenerusi CIIKBB otmeuanoch ysennuenune YCC
npu SaO,, pasHom 84 %, Ha 22,53 £4,13 %, a
TaKk>xe GO/NbLKMK NPUPOCT YaCTOTbl CEPAEUHBIX COK-
pawenuit ot Sa0, 96 % no SaO, 84 % (AYCC,,).
7ot npupoct coctasnsan 86,9 £ 5,24 % wucxogHo-
ro yposHs go npumeHenuss CIMKBB u cBugetennb-
cTBOBan 06 yBe/IMUeHWU PeaKTUBHOCTU cephua Ha
FMMOKCHIO.

M3 npencraeneHHbix B Tabn. 4 gaHHbIX BUIHO,
uTO UyBCTBHUTENBHOCTb peakuuin KPC k nocteneHHo-
MYy YBEJIMYEHHUIO TMMOKCHUM, OLEHWBAEMas Mo Mpu-
pocty UCC Ha eauHULy H3MEHEHWS HaCbILLEHUS
kposu kucnopopom (AHYCC/ASa0,), 6bina Hanbo-
nee BbicokoW nocne npumeHeHus CIKBB
(p > 0,05). 310 mMorno 6bITb OAHUM U3 (PaKTOPOB
MOBbILLEHUS CKOPOCTHM pPa3BepTbiBaHWS peaKL WK
KapAUOPECnUpPaTOPHOM CHUCTEMbI MOJL BO3OEMCTBH-
em CIKBB.
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Mepuvop onpenenexHus
nokasareneu
Mokasartenb Ao nocne
NpUMeHeHusn npUMeHeHus
CMNKBB CMNKBB
MpupocT YacToTbl cepAeyHbIX COKpaLLeHnn Ha
1 % cHkeHns Sa0, (AYCC/ASa0,), ya-MuH™ 1,281 + 0,506 1,493 + 0,207
Ha 1 %
YacTtoTa cepaeyHbix cokpalleHui npu Sa0, .
84 % (UCCay), ya-MAH" 74,00 + 5,03 85,50 £ 9,71
N3meHeHna 4yacToTbl cepaeYHbIX COKpaLLEHWiA
oT ypoBHsi npu Sa0, 96 % fo Sa0, 84 % 11,50 + 3,61 18,25 +7,21*
(AYCCss), ya-MuH™"
BoiBoabl

e NcnonbzoBaHHbii komnnekc CIKBB okaabi-
BaeT MOOWNU3aLMOHHOE BO3[EWCTBME Ha peryns-
TOPHblE MeXaHW3Mbl CPOYHOM ajanTauud. ITO BUA-
HO M3 pe3y/bTaTOB aHa/M3a U3MEHEHWM OCHOBHbIX
XapaKTepUCTUK  (PU3HMOJIOTUYECKON PEaKTUBHOCTH
KPC B ycnoeuax nporpeccupytoLlen runepkanHu-
YECKOM CTUMYNSILMU U, B MEHbLUEN CTENEHW, B yC-
JIOBUAX HAPACTAIOLLENO FMMOKCUYECKOrO CTUMY/a

o CHU)KEHHUA YYBCTBMTE/IbHOCTU KapauOpPecnu-
patopHoi peakunn Ha CO,-H*-ctumyn noa sausHu-
em CIKBB coueTtaetcs €O CHWXXEHWEM MOPOroB
JaHHOM peakuud. CyliecTByeT MHeHWe, 4YTO YyB-
CTBUTENIbHOCTb  BEHTUIISTOPHOM  peakuuu Ha
CO,-H*-ctumyn, onpenensemas no npupocTty ne-
FOYHOM BEHTUASALMKM Ha 1 MM pT. CT. yBe/iMUeHus
Hanpsxxeina CO, B anbBeonapHoOM BoO3fyxe
(AVE/APACOZ), oTOBparkaeT YyBCTBUTENIbHOCTb Me-
pUdEPHUUECKHUX XEMOPELLENTOPOB, @ NOPOr BEHTHASA-
TopHoM peakuuu Ha CO, (Touka “anHo3”) — uys-
CTBUTE/IbHOCTb LEHTPasIbHbIX XeMopeLenTopoB [2,
5, 17].

e og BnusHuem CIMNKBB oTMmeuaeTtcs cHWxXeHue
UYBCTBUTENIbHOCTH NepUEPHUUECKHUX XEMOPELIENTO-
POB B COYETAHUM C MOBbILLIEHWEM YYBCTBMTE/IbHOCTU
LLeHTpasibHbIX XEMOpPEeLEeNnTopoB. IJTO CBUAETE/b-
CTBYeT O YBEJIMYEHUWU OONM HEWPOreHHOro KOoMMo-
HeHTa peakuuu nopg BnusiHuem CIKBB, uto cospa-
€T NPeAnoCbUIKW ANA YBESMYEHWUSS MOOWIN3ALUOH-
HbIX CBOWCTB KapAWOPECNUPATOPHOM CHUCTEMbI NPHU
OLHOBPEMEHHOM ONTUMMU3ALMMU ee peakumu (3KOHO-
MHU3aLKUK) B YC/IOBUAX CABWIOB [bIXaT€/IbHOrO ro-
MeOoCTa3uca, XapaKTepHbIX AN TPEHUPOBOUHbIX W
COpPEBHOBATEJIbHbIX Harpy3oK.
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