KneBckuit HauMoOHanbHbIW YyHUBepcUTeT UMeHN Tapaca LlleBYeHko
Taras Shevchenko National University of Kyiv

UHcTuTyT 6Moxumumn um. A.B. MNannaguHa HaunoHansbHoM akageMnn HayK YKpauHbl
0.V. Palladin Institute of Biochemistry of NAS of Ukraine

TaBpuueckui HauMoHanbHbLIN YHUBepcuTeT uM. B.1. BepHaackoro
V.l. Vernadsky Taurida National University

UHcTuTyT 6MoopraHnyeckonn xumum u Hecpbtexumum HAH YkpauHbi
Institute of Bioorganic and Oil Chemistry National Academy of Sciences of Ukraine

Poccuickuii rocyaapcTBeHHbIV TMAPOMETEOPOSIOTMYECKUA YHUBEpCUTET
Russian State Hydrometeorological University

YkpauHckoe 6modmnsmnyeckoe obLiecTso
Ukrainian Biophysical Society

YkpauHckoe 6Moxummyeckoe o6LLecTBO
Ukrainian Biochemical Society

YkpauHckoe cmsnonornyeckoe o6uiecTtBo
Ukrainian Physiological Society

MexauncuunnmnHapHas Hay4YyHas KOHpepeHUus

AQANTAUNOHHBIE CTPATEIMMHA
XUBbIX CUCTEM

HoBbin CBeT, KpbiM, YKpauHa
11-16 nioHna 2012

Te3ucobl 4okKnanoB

Interdisciplinary Scientific Conference
ADAPTIVE STRATEGIES OF LIVING SYSTEMS

Novy Svet, AR Crimea, Ukraine
June 11-16, 2012

Abstracts

KueB
2012



6 nioHs 2012, Hos

< RpJaina

NUCNONb30BAHUE UHIANALMA KACNIOPOOHO-TENIMEBLIMU CMECSAMMU:
U3MEHEHUA BUOXUMUYECKUX MAPAMETPOB KPOBU CINOPTCMEHOB
CINOXHOKOOPAOAMHALIMOHHBLIX BUOOB CMNOPTA

Hukandpoe B.H., XKyk O.H., Jomaweeuy E.B.

MHcTutyT dpmanonornm HaumoHansHon akagemun Hayk benapycun, MuHck, benapycbk
e-mail: nadulich@mail.ru

B cnopTe B kayecTBe ONepaTMBHOIO CPEACTBA pacLUMPEHUs TpaHuL, aganTauum opraHn3aMa K MoBbILUEHHbIM
n3nM4eCcKMM Harpy3kam W BOCCT@HOBIIEHUSI CMOPTMBHOW paboTOCMOCOOHOCTM MNocne WX 3aBepLUEHMs
npeacTaBnsaeTcs NOrMyHbIM 1 LienecoobpasHbiM NpUMEHeHWe kucnopogHo-renueBbix cmecein (KIC). Panee
Hamu nokasaHo, 4To uHransauum KIrC npmBogsT Kk cHuxeHuto HanpsbkeHuss COz 1 noBblleHuo HanpsbkeHust Oo
KPOBM Yy CMOPTCMEHOB-00PLIOB M yNy4LIalT nokasaTenu coCTOsIHUS YHKUMOHANbHBLIX CUCTEM opraHuama [1, 2].
Llenbto HacTosilen paboTbl ABMMAcCh KOMMIEKCHAs OLEHKa CMCTEeM SHepreTudeckoro obecneyeHus opraHnsma
CMOPTCMEHOB.

VMccnegoBaHusas nNpoBedeHbl Y  CMOPTCMEHOB  BbICLUEN KBanudukauum — MPefacTaBUTENen  CroXHO-
KOOPAMHALUMOHHBIX BUAOB cropTa (6aTyT M CnopTUBHAs MMMHAcCTMKa, N=25), pasgeneHHbIX Ha ABe rpynnbl —
akcnepumeHTaneHas (n=12) nonyyaslas vHransumm nogorpeton oo 40 °C kucnopogHo-renueBoi cmecu (KI'C,
25% kucnopopa n 75% renus), u koHTponbHasa (n=13), 6e3 nHransuuin KFC. o Havana aKcnepMMeHTa y BCex
CMOPTCMEHOB B KPOBMW OMPEAEnsnn YPpOBHU [FHOKO3bl, fakTaTta, MOYEBUHbI, KPeaTUHUHA, a Takke aKTUBHOCTb
KpeaTuHdpocdokmHasbl (KPK) u acnaptatammHoTpaHcdepasbl (ACT). 3Tu pesynbTatbl paccmatpusanu B
KayecTBe MCXOOHOro KoHTpons. llocne TpeHWpOBKM HAGMAANOCb CTATUCTUYECKM 3HAYMMOE YMEHbLUeHue
YPOBHSA rNtoko3bl kpoBu. MHranaumm KI'C He okasbiBanu BnvsiHAA Ha YpOBEHb 3TOro Metabonuta. Bmecrte ¢ Tewm,
TPEHUPOBKa conpoBoXaanacb (GakTUYecKkM ABYKPATHbIM YBENMYEHMEM KOHLEHTpauuMuM naktata KpoBWu, a y
CMOpTCMEHOB, nonyumBnx nHransumm KIFC, tTakoe nosbiweHne coctaBunio Tonbko 55%. Bo Bpemsi domsmyecknx
Harpy3ok MpPOUCXOAUT CHWXeHWe ypoBHA akTuBHOCTM KOK n kpeaTuHuHa. B akcnepumeHTanbHOW rpynne
CHWXKEHMe 3TUX MoKasaTenen Takke WMeeT MeCTO, Of4HAKO B 3HAYUTENbHO MEHbLUEA CTEeMneHn, Yem y
crnopTcmeHoB, He nonydaswux uHransumm KrC. AktmBHocTb ACT B CbIBOPOTKE KPOBW HECKOMbKO CHU3MMAcCh
nocne cuandeckon Harpysku B 06enx rpynnax. CnoptcMeHsl, nonyyaslme vHransumm KMC otmedanu xopoluee
CaMO4yBCTBUE, OHM FOTOBbI ObINM NPOAOKATL TPEHNPOBKY.

CnepoBaTenbHO, NPYMEHEHWE KUCMOPOOHO-TENIMEBLIX CMeCer MO3BOMWMO, Cyasd MO YPOBHIO [IHOKO3bl U
naktata B KpoBu, B OOMblUEN Mepe MCnonb3oBaTh MOKO3y N0 aspobHOMYy nyTu katabonuama, YTo siBnseTcsi
3HepreTnyeckn bonee BbIrogHbIM. BmecTe ¢ Tem, xapaktep casuros aktmBHoctM ACT 1 KOK nossonset cumtaTs,
YTO MPU YKa3aHHbIX WHransuusix OTCYTCTBYIOT Kakme-nnmbo HapyLleHWsi CO CTOPOHbI MbILLEYHOW CUCTEMbI U
MuoKapga CrnopTCMEHOB. 3TO, B KOHEYHOM WTOre, MO3BOMSET YBENWYUTbL BPEMS W WMHTEHCUBHOCTb
TPEHUPOBOYHOIO MpOLIECcca, COKPaTUTb MNPOAOIKUTENBHOCTL Mepuoda BOCCTAHOBMEHUS OpraHWaMa nocre
npegbiayLlen TPEHNPOBKN.

Tabn. ameHeHre Broxummnyecknx nokasarenemn Kposu CopTCMeHOB npu npumeHeHun KrC

pynnbl [noko3a, JlakTar, ACT, KoK, MoueBWuHa, KpeaTuHuH,
MMOSb/N MMOnb/N En/n En/n MOJb/Nn MKMONb/N

[o TpeHnpoBkuM 4,7+ 0,7 1,12 0,1 26,1£7,9 | 272+ 245 48+14 93,8 £ 10,3

Wuransuumm KIrc, 4.4 +0,6* 1,56+0,8** | 22,8+5,6* | 213+ 119 47+1,0 90,7+7,6

nocne TPeHNUPOBKK

Be3 KI'C, nocne 4.4+ 0,45* 22+16* | 22,1+56* | 169 + 30* 45+0,8 88,9+ 6,5

TPEHUPOBKM

* — cTaTUCTMYECKN 3HaYMMBble nameHeHus (P<0,05) oTHOCMTENbHO AaHHbIX A0 TPEHMPOBKM; ** — CTATUCTUYECKN
3HauYMMBble N3MEHEHNS OTHOCUTENBHO AaHHbIX A0 1 nocrne TpeHnposku 6e3 npumeHeHus KIC.
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INHALATIONS OF OXYGEN-HELIUM MIXTURES: CHANGES BLOOD BIOCHEMICAL PARAMETERS OF
SPORTSMEN OF COMPLEX-COORDINATION SPORTS

Nikandrov V. N., Zhuk O.N., Domashevich E.V.

Institute of Physiology of the National Academy of Sciences of Belarus, Minsk, Belarus
e-mail: nadulich@mail.ru

Inhalations of oxygen-helium mixtures (OHM) is an efficient means for expanding of adaptation limits to
increased physical load, and recovery of sport capacity of the human body after exercises. Therefore the use of
OHM s logical and appropriate in sports. Previously we have shown that OHM inhalations result in reduction of
blood pCO; and increase of blood pO- in the wrestlers, and improve indices of their body functional systems (1,
2). The aim of this study is an integrated assessment of energy systems in the bodies of athletes.

The research has been carried out on the highest qualification sportsmen — representatives of complex-
coordination sports (gymnastics and trampolining, n = 25), divided into two groups — an experimental (n = 12),
receiving up to inhalation with oxygen-helium 40 °C heated mixture (OHM, 25% of oxygen and 75% of helium),
and control (n = 13) without inhalation OHM. Before the start of the experiment, the sportsmen were tested for
levels of glucose, lactate, urea, creatinine, and activity of creatine phosphokinase (CPK) and aspartate
aminotransferase (AAT) in their blood. These results have been taken as an initial control. After training there
was a statistically significant reduction in blood glucose levels. The OHM inhalations did not affect the level of this
metabolite. However, the training has been accompanied in fact by double increase of lactate concentration in the
blood; but sportsmen who received the OHM inhalation, had just 55% increase. During physical activity, levels of
CPK activity and creatinine were declined. There was a reduction of the above parameters in the experimental
group too, but it was significantly lesser than that of the athletes without OHM inhalation. Activity of AAT in the
blood serum declined slightly after physical load in both groups. Sportsmen receiving OHM inhalation noted they
felt good and were ready to continue training.

Thus, according to the level of glucose and lactate in blood, the oxygen-helium mixtures allowed to use
glucose in greater extent for aerobic catabolism path, which is more beneficial energetically. At the same time, the
nature of changes in AAT and CPK activity suggests that there are no any negative effects on muscles and
myocardium of the athletes. This, eventually, allows prolonging and intensifying the training process, shortening
the recovery period of the body after preceding exercises.

Table. Changes of blood biochemical parameters of sportsmen using OHM

Groups Glucose, Lactate, AAT, CPK, Urea, Creatinine,
mmol/l mmol/l u/l u/l mol/l pumol/l

Before training 4.7+07 1.1+0.1 26.1+79 272 + 245 48+1.4 93.8+10.3

OHM inhalation, | 4.4 £ 0.6* 1.5+0.8* 22.8 +5.6* 213+ 119 47+1.0 90.7+7.6

after training

Without OHM, | 4.4+ 0.45* 22+1.6* 22.1 £ 5.6* 169 + 30* 45+0.8 88.9 + 6.5*

after training

* — statistically significant changes (p < 0, 05) as per data before training; ** — statistically significant changes as
per data both before and after training without OHM.
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