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CIHOPTCMEHIB, SIKI 3BAUMAIOTBCSA PI3BHUMU BUJAMHU CITIOPTY
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MerTor0 JOCHiJDKEHHST € BUBYEHHsS (DYHKI[IOHAIBHOTO CTaHy IIEHTPaIbHOI T€MOAMHAMIKK Yy CIIOPTCMEHIB, SIKi
3aliIMalOThCsl IrPOBHMMHM BHJAMHU CHOPTY Ta JIETKOIO aTieTHKolo. Ha OocHOBI mpoBemeHHX OOCTEeXEHb BCTaHOBJIECHO
JIOCTOBIpHY BiIMiHHICTh M)XK MOKa3HMKaMH IEHTPAILHOTO KPOBOOOITY y NOCHIPKYBaHHUX, SKI 3alMaloOThcsl pi3HUMH
BUJIaMH CIIOPTy. bynmo BcTaHOBIEHO, MO0 A1 BHCOKOKBIi()IKOBAaHMX CHOPTCMEHIB, SKi 3alfMalOThCS JIETKOIO
aTJICTUKOIO XapaKTEePHUH eyKIHETUUHUH THIT TEMOJIMHAMIKN Ta 3HWKEHHS YacTOTH CEpLEBUX cKopouyeHb. CIIOpTCMEHN
IrpOBUX BUIIIB CIIOPTY, XapaKTEPHU3yBAIKCh 301IbIIEHHSM TMTOMOTO Ta 3araJIbHOTO Mepu(eprUIHOTO OIOPIB.

Kmiouoei cnosa: yenmpanvna cemoounamixa, cnopmemenu, aKi 3atimMaiomscs i2poGUMY 8UOAMY CHOPMY, CHOPHICMEHU,
AKI 3aUMAIOMbCAL 1e2KO0I0 AMACMUKOoI0, mun 2emoOUHAMIKU.

®YHKIMOHAJIBHBIE OCOBEHHOCTHU HEHTPAJIBHOT'O KPOOBPALLEHUA
Y CHOPTCMEHOB, KOTOPBIE 3AHUMAIOTCSA PASHBIMU BUJAMMU CITOPTA

Coxon A. I1., Ycosa O. B., I'punesnu O. I1.
BocrouHoeBponeickuii HalMOHAIbHBIA YHUBEpCUTET UMeHU Jlecu YkpauHckuii

VYkpauna, 43025, r.. JIyuk, npocrnext Bomu 13

Lenpro wcciaenoBaHust SABISIETCA WM3Y4YeHHE (DYHKIMOHATHHOTO COCTOSHHS IIEHTPAIbHOM Te€MOAWHAMUKH Y
CIIOPTCMEHOB, 3aHUMAIOUINXCSI WIPOBBIMHA BHJAaMH CIIOPTa M JIETKOH aTneTukod. Ha oOcHOBe mpoBEeneHHBIX
oOcneToBaHNH YCTaHOBJICHA IOCTOBEPHAs pa3HUIIA MEXIy IIOKa3aTelsIMH IIEHTPAIbHOTO KpPOBOOOpAIIeHUs B
UCCIENYEMBIX, KOTOpPBIE 3aHUMAIOTCS pPa3IUYHBIMM  BHIAMU  CIOpTa. bBUIO  yCTaHOBNEHO, 4YTO I
BBICOKOKBATH()UIIMPOBAHHBIX CIIOPTCMEHOB, 3aHMMAIOIINXCS JIETKOI aTJIETUKOW XapakTepeH SyKWHETHYECKHI THII
TeMOJMHAMMKH U CHIDKEHHE 4YacTOThl CEpAEYHBIX COKpamleHHH. CIOPTCMEHBl WIPOBBIX BHAOB CIOPTA,
XapaKTepU30BAIICh YBEIMUEHHEM YIEeIbHOTO U 00111ero nepudepuieckoro ConpoTUBICHUS.

Knouesvie closa. yeHmpaivbHas 2eMOOUHAMUKA, MUN 2EMOOUHAMUKU, CHOPMCMEHDbl, 3AHUMAIOWUECS USPOBbIMU suoamu
cnopma, CnOpmcmMenvl, Komopbvle 3aHUMAIOMCA JIe2KOoU amiemuKou.

FUNCTIONAL FEATURES CENTRAL CIRCULATION IN ATHLETES
ENGAGED IN VARIOUS SPORTS

Sokol A. P., Usova O. V.,Grynevich O. P.
Eastern European National University of Lesya Ukrainka,
Ukraine, 43025, Lutsk, Voli Avenue 13

INTRODUCTION

During the last years stormily the methods of research of thefunctional state of vehicle of circulation of blood develop f

orthe sportsmen of different specialization and qualificationand inculcated in practice of work in industry of sportingph

ysiology and medicine. Existent data in literature testifythat the indexes of circulation of blood for sportsmen,different s
pecialization, differ inter se.The intensive, protracted physical activities conduce todevelopment of complex of structura
| electrophysiology andfunctional changes from the side of the cardiovascularsystem. And specific of type of sport, ever
y concretesportsman, the value of separate developing physicalinternalss determines, and accordingly and improvement
offunctions of the cardiovascular system and mechanisms of power providing.

The aim of our research was to educe the features ofdevelopment of the cardiovascular system for the sportsmenof playi
ng types of sport and athletes. In accordance with anaim next tasks were put: to investigate functionalpossibilities of the
cardiovascular system for therepresentatives of playing types of sport and athletes; toeduce the features of influence of
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playing types of sport andengaging in track-and-field on functional possibilities of thecardiovascular system.

For determination of basic indexes of circulation of blood oforganism use the method of reography, that allows to educe
the functional features of changes minute, systole volumesof blood, power of myocardium, and also expense of energyo
n implementation of physical work. The state of vehicle ofcirculation of blood limits a capacity, and in a number of
cases serves as the early sign of his worsening.So, for example, the sportsmen of high qualification in a number of cases
keep the high adaptivity of nervous-muscular vehicle to physical activities, when the clear worsening of the functional
state of circulation of blood is already determined. The large value of the cardiovascular system in providing of adjusted
of organism to physical activities stipulated the study of this problem.Taking into account it is all higher said and
stipulates actuality of our research.

MATERIALS AND METHODS OF THE RESEARCH

At the study of functional features of central circulation of blood used the method of reographyfor Kubichek. Before an
inspection measured an arteriotony, body weight, height investigated. On this methodology used two types of
electrodes. One band electrode was laid on in the area of carotid on a neck, and second - in the district of thorax on a 2-
3 cm belowsprout of breastbone. After imposition of electrodes measured a line distance between neck and pectoral
electrodes, after it laid on electrodes on overhead and lower extremities. A record was carried out in position, lying at
the maximally relaxed muscles.A research contingent was folded by the highly skilled sportsmen of the masculine
article, by age 21-35. They were divided into two groups: | - a group is 50 persons (sportsmen of playing types of sport
are footballers, volley-ballers, basketball-players), 1l - a group is 50 persons (sportsmen-athletes are runners on long
distances).Into account took the next indexes of hemodynamics: frequency of heart-throbs, minute volume of blood,
systole volume of blood, AV dynamic pressure, specific peripheral resistance, common peripheral resistance, cardiac
index, shock index, charges of energy, power cardiac to the muscle, and also took into account the type of
hemodynamics of investigated. The results of inspection registered by means of methods of variation statistics.

RESULTS AND THEIR DISCUSSIONS

On results the method of reography for Kubichek the excellent values of indexes of central hemodynamics were set for
certain for sportsmen that engage in the different types of sport.For sportsmen that engage in track-and-field the higher
values of index of frequency of heart-throbs have for certain, comparatively with the group of sportsmen that engage in
the playing types of sport.The subzero values of frequencies of heart-throbs in the second group of investigated are
conditioned by the increase of mechanisms of power providing influences on a heart. Data of literary sources specify on
that the decline of frequency of heart-throbs for sportsmen-athletes is compensated due to the increase of systole
volume.For the estimation of efficiency of work of heart used the index of cardiac extras, that depends on such
physiology factors: amount of blood, that flows to the right auricle "venous return®, forcing function of heart, that is
determined by retractive ability of myocardium, and general peripheral resistance. The systole volume of blood is
determined on volume to blood, that is forced by every ventricle in a main vessel at one reduction of heart, value of this
index in groups investigated for certain differs is specifies on that the trained of heart for the sportsmen of playing types
of sport and athletes is different.As a result of decline of frequency of heart-throbs, the systole volume of blood
increases in a group, that engage in track-and-field, and reductions of heart here are rhythmic. As research shows
during physical activities, as a rule, there is an increase of absolute values of systole and minute volume of blood.A
main hemodynamic index is a minute volume of blood, that represents, mainly, the state of pumping function of heart
and is a derivative from a stroke volume and frequency of heart-throbs, and also characterizes the level of blood supply
of fabrics and related to it delivery to them of oxygen and leading out from them of carbonic acid. For the healthy
untrained persons the minute volume of blood makes 3-6 liters for a minute at vertical position of body. For sportsmen
the size of minute volume of blood hesitates in more wide limits: from 3 to 10 liters for a minute. The index of general
peripheral resistance has a substantial value, because determines loading on myocardium of the left ventricle, and on the
whole - on terms and level of metabolism. For sportsmen that engage in the playing types of sport characterized by
higher value specific and general peripheral resistances. Computer conclusion about a type hemodynamics of
sportsmen, that engage in football, volley-ball and basket-ball showed that this group had been characterized by the
eukinetic type of hemodynamics - 75 %, other 25 % - hyperkinetic type of hemodynamics. In the group of runners on
long distances the percent of eukinetic presented as - 70% and 30 % presented hipokinetic type.By means of the
obtained data it is possible to envisage the peak of trained, slump of physical form or overtraining for sportsmen.
Research of cardiac index showed that the first and second groups of investigated had been marked the eukinetic type of
hemodynamics. Persons that is specialized in the playing types of sport had higher values of indexes of cardiac index,
comparatively with athletes - 3,98 + 0,15; 3,13 £ 0,06 accordingly, at p < 0,05. In relation to the state of indexes of
central hemodynamics for sportsmen it was set with the different types of sporting specialization, that most indexes
depend on influence of physical activities of different orientation. And work of heart for persons with a eukinetic type,
that inherent to the athletes it is possible to describe as a most economy. It is therefore possible to assume that a heart
for them works in more advantageous economy mode.Thus, it is possible to draw conclusion, that engaging in the
different kinds of sport has the features of central circulation of blood. Individual possibilities of organism of concrete
sportsman are determined by his level of adapted and descriptions of basic indexes of circulation of blood. Sportsmen in
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the playing types of sport are marked less noticeable changes in-process cardiovascular system, comparatively with
athletes.

CONCLUSIONS

1. The reliable difference of functional possibilities of the cardiovascular system is educed on the indexes of frequency
of heart-throbs, minute and systole volumes of blood, power of myocardium, middle dynamic pressure, cardiac and
shock indexes for sportsmen-athletes and sportsmen of playing types of sport.

2. For the representatives of playing types of sport frequency of heart-throbs presented 66,75, for athletes - 58,40.
Sportsmen-athletes had a greater systole and minute volume of blood (106,44, 6,19) and AV dynamic pressure (100,58),
charges of energy (13,33) for certain, comparatively with the representatives of playing types of sport (98,56; 5,75;
87,08 and 12,33 accordingly).

3. Research results certify that under act of engaging in track-and-field the cardiovascular system tests more ponderable
positive changes comparatively with engaging in the playing kinds of sport.

Keywords:central hemodynamics, athletes who are engaged in playing fields of sports, athletes who engage in athletics,
the type of hemodynamics.

BCTYII

[TpoTArom ocTaHHIX POKIB OYPXJIMBO PO3BUBAIOTHCIMETOIU JTOCHTIKEHHS (DYHKI[IOHATLHOTO CTaHY
anapaTykpoBOoOOIry y CHOPTCMEHIB pi3HOI cremiamizamii Ta kBamidikailiili BIPOBaIKYIOTHCS B
MPAKTUKY poOOTHM y ramy3i crnopTuBHOI (i3ionorii Ta meaunuHu. IcHyro4l naHi B JiTepaTtypi
CBLAYATh IPO TE, 110 MMOKAa3HUKU KPOBOOOIrY y CIIOPTCMEHIB, PI3HOI creuiaiizanii, BiApi3HAOTHCS
MK co0oro[l1]. InTeHcuBHI, TpuBaidi (i3WYHI HABAHTAXXEHHS BEAYTh JO PO3BUTKY KOMILICKCY
CTPYKTYPHHUX €JICKTPO(i310JIOTiYHMX Ta (YHKIIOHAJBHUX 3MIH 31 CTOPOHHU CEPIIEBO-CYAMHHOT
cucteMd. A crnenudika BHIY CIOPTY, KOKHOTO KOHKPETHOTO CIOPTCMEHA, BH3HAYa€ 3HAYCHHS
OKpEeMHX pO3BUBAIOYUX (PI3UYHUX SIKOCTEH, a BIAMOBIIHO 1 yJOCKOHAJEHHs (YHKIIA CEpIeBO-
CYIMHHOI CHCTEMHU Ta MexaHi3MiB eHeprozabesnedenss [1, 2, 3]. JlocmikeHHs] BYUSHUX BKa3YIOTh
Ha Te, M0 y BU3HAYCHOTO YKCJIa CIOPTCMEHIB, 30KpeMa JIETKOATJICTIB PO3BUBAETHCS TaK 3BaHE
«cepriie aTiera» abo «CIOPTUBHE CepIiey, 10 XapaKTePH3y€eThCs MTOMIpHUM 301IbIICHHSM B 00’ eMi
JBOT'O Ta MPABOT0 MUTYHOUKIB, JIIBOTO MepeacepaAsiHa GOoHI He3MIHHOI CHCTONIYHOI Ta 1iacTOMIYHOI
¢ynkuii [2, 3]. Y cmoprcMeHiB irpoBHX BHIIB CHOPTY (PyHKIIOHAJIBHHHA pe3epB MioKapjaa JAemio
MEHIIIUH, TTOPIBHSHO 3 CIIOPTCMEHAMU-JIETKOATIIETAMHU.

MeToro Hamoro JOCTIHKEHHST OYI0 BUSBUTH OCOOIMBOCTI PO3BUTKY CEPIIEBO-CYIMHHOI CHCTEMH Y
CIOPTCMEHIB IIPOBUX BHUIB CHOPTY Ta JerkoatjeTiB. BiamoBigHo 10 MeTH OynM MOCTaBJEH1
HACTYIHI 3aBJAHHA:JOCIHIAUTH (PYHKLIOHAIbHI MOXJIMBOCTI CEPLEBO-CYIMHHOI CHCTEMHU B
MPECTABHUKIB ITPOBUX BHJIIB CIOPTY Ta JIETKOATJICTIB;BUSIBUTH OCOOJMBOCTI BIUIMBY ITPOBUX
BUJIB CIIOPTY Ta 3aHATH JIETKOK aTJIETUKOI Ha (YHKLIOHAJIbHI MOXIMBOCTI CEpLEBO-CYIUHHOI
CHCTEMH.

Jln BU3HA4YEHHSI OCHOBHMX ITOKa3HUKIB KPOBOOOITY OpraHizMy BUKOPUCTOBYIOTh METOJ peorpadii,
10 JIO3BOJIIE BUSBUTH (YHKIIOHAJIBHI OCOOJIMBOCTI 3MiH XBWJIMHHOI'O, CHCTOJIIYHOTO 00’ €MiB
KpOBI, IMOTY)KHOCTI CEPIICBOTO M’si3a, a TAaKOX BUTPATH €HEPrii Ha BUKOHAHHS (i3UYHOT poOOTH.
Cran amapaTy KpOBOOOIrY JIMITye Mpaie3laTHICTh, 1B PSAAl BHIAJKIB CIyr'ye paHHBOIO O3HAKOIO
foro moripmenHs [4]. Tak, Hanpukiaa, CHOPTCMEHHM BUCOKOI KBamidikauii y psjai BUIAIKIB
30epiraloTh BUCOKY aJIalITUBHICTH HEPBOBO-M S30BOr0 amapaty 10 (i3MYHUX HABaHTaXEHb, KOJIU
B)K€ BHU3HAYAETHCSA YITKE MOTIpIIEHHAQYHKIIOHAIBHOIO CTaHy KpoB0oOiry. Bennke 3HaueHHS
CEepIEeBO-CYAMHHOI CHCTEMH Yy 3a0e3le4YeHHI MPUCTOCOBAHOCTI Opra”izMy a0 (i3sHYHHUX
HaBaHTAXKEHb 3yMOBHJIO BUBUEHHSI JJaHOI podiiemu [3, 4].

3a OnekcenkoMm [. M. — yHKUiOHANbHUN CTaH amapaTy KpOBOOOITY 3HAYHOIO MIpOK BH3Haudae
piBEHb CIIOPTUBHOI Mpale3JaTHOCTI, X0ua y pAJi BUNAAKIBMOXKHA MO0AUYUTH W MEBHI PO301KHOCTI.
Tak, HanpuKiIag,iHOMI CHOPTCMEH MOXKE IOKa3aTh BUCOKUH pe3yJbTaT, KOJMILE HE JOCSITHYTO
HalKpamux (51 HbOr'0) MOKa3HUKIB()YHKIIIOHAIEHOTO CTaHy KPOBOOOIry, a00, HaBMaKH, KOJIUBXKE
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€ MeBH1 (DYHKIIIOHAJIbH1 HETOIIKH BHACHIIOK IEPEBTOMH a00 MMOYAaTKOBUX SIBUIL IIEpe TPEHOBAHOCTI
[5].JaHi qocnimkeHHs QYHKIIOHAIBLHOIO CTaHy KPOBOOOITY Xoua i 3aiiMaroTh OAHE 13 MPOBIAHUX
MICIlb, aj€ JI03BOJISIOTH OIIHUTHA 3arajlbHUH piBeHb TPEHOBAHOCTI CIOPTCMEHA JIMINE 3
ypaxyBaHHSM CTaHy IHIIMX (YHKIIOHAJIbHUX JIAHOK JisfabHOCTI opraHizmy. o crocyerbcs
0e3mocepeHbO JTOCTI/DKEHHS amapaTty KpoBOOOITYy, TO METOIH, SIKi BUKOPHUCTOBYIOTHCS, TTOBHHHI
po3kpuBatu (YHKIIOHATFHUN CTaH Pi3HUX HOTO JIAHOK 1 X B3aeMO3B’ 530K [1, 5]. BpaxoByroun Bce
BHUIIE CKa3aHe 1 00YMOBIIIOE aKTyalIbHICTh HAIIIOTO TOCITIIKEHHSL.

MATEPIAJIN TA METOIHN JOCJIIKEHHSA

[Ipn BuBYEHHI (QYHKIIOHATHLHUX OCOOJMBOCTEH I[EHTPAILHOIO KPOBOOOIry BHKOPHUCTOBYBAJIU
meron peorpadii nmo Kybiueky. JocnimpkyBaHUMIEpe] OOCTEXEHHSIM BHMIpIOBaJMapTeplalbHUN
TUCK, MacCy TUIa, 3picT. 3a JaHOI METOAMKOIO BUKOPHUCTOBYBAJM JIBA TUIIU €JIEKTPOJIB: CTPIUYKOB1
Ta nprXUMHI. OJIUH CTPIYKOBHI €JIEKTPO/ HaKJIaJallu B JUISHLI COHHOI apTepii Ha 1ui, a ApYruil —
B palioHI TPyIHOI KJIITKM Ha 2-3 cM HWX4Ye MedornomiOHoro Bimpocrtka. [licns HakimagaHHS
€JIEKTPO/IiB BUMIPIOBAJIM JIIHIHKOIO BIICTAHh MK IIMMHUM Ta TPYAHUM €JIEKTPOJIaMH, TICIS IHOT'0
HaKJIaJadd TPUKUMHI eJEeKTpPOAM Ha BEPXHI Ta HIKHI KIHIIBKA B 00JacTi MPOMEHEBO-
3a1’ACTKOBOr0 Ta TOMIJIKOBOCTOMHOIO CYyIyI00iB. 3anmuc 3A1MCHIOBAJIM B MOJOXKEHHI JIeXauu Ipu
MaKCUMAaJbHO pO3ciableHnX M’ 3axX.

KOHTHHTEHT IOCHIKEHHS CKJIaJad BHCOKOKBaJi(hiKOBaHI CIOPTCMEHH 4YOJIOBIYOi CTaTTi (KMC,
Mc), Bikom 21-35 pokis. Ix 6yno mozineno Ha aBi rpymu: | rpyma — 50 oci6 (cropTcMeHH irpoBHX
BHUIB criopty — (yrtOomictu, Boneibomict, 6ackerbomctu), Il rpyma— 50 oci6 (cnmoprcmenu-
JerkoaTyieTd — OIryHu Ha A0Bri auctaHiii). Jlo yBaru Opajim HACTYIHI MOKa3HUKUA FeMOJUHAMIKU:
yactoTa cepueBux ckopoueHb (HCC), xBunuHHul 00’eM kpoBi (XOK), cucroniunuii 06’eM KpoBi
(COK), cepenniit nunamiuyauii tuck (CHT), muromuii nepudepuunuit omip (I1T1O), 3aranbHuit
nepudepuunuii omip (3I10), cepuesnii inaekc (CI), ynapawuii innekc (Y1), Butparu eneprii (BE),
NOTYXHicTh cepueBoro M’sizy (N), a Takok BpaxOBYBajHM THUIl T€MOAMHAMIKH JIOCHIIKYBaHUX.
Pesynbratn 0OCTeXEHHS OOpPaxoOBYyBalu 3a JOMOMOTOK) METOAIB BapialliiHOI CTaTHUCTUKU 3
ypaxyBaHHsAM Kputepito t-CTbrofeHTa.

PE3VJBTATH TA IX OGTOBOPEHHSA

3a pesynpTaTamu MeTony peorpadii mo KyOiueky Oyno BCTaHOBJIEHO JOCTOBIPHO BiIMiHHI
3HAYeHHs TMOKa3HMKIB LEHTPaJIbHOI T'eMOJMHAMIKM Yy CHOPTCMEHIB, SIKi 3aiiMalOThCs PI3HUMHU
Bugamu cropty. OmHUM i3 (akTopiB, IO MIJBHINYE YaCTOTy CEPIEBUX CKOPOUYEHb € (Hi3HMYHE
HABaHTa)XXEHHS, Pa3oM 13 MM 30UIbLIYETbCA CEpLEBUIl BUKHUI KpoBl [6]. Y cHOpPTCMEHIB, SKI
3aliMalOTHCS JIETKOIO aTIETUKOI MAIOTh JOCTOBIPHO BHII 3HAYEHHS MMOKa3HUKA YAaCTOTU CEPLIEBUX
ckopouenb (UCC) — 58,40 + 1,45, nopiBHAHO 3 I'PYIO0 CIIOPTCMEHIB, K1 3aiiMarOThCsl IrPOBUMHU
BHJIaMH criopty — 66,75 + 0,86 (puc. 1.).Hu3pki 3naduenns YCC y apyrii rpymi DOCHiKyBaHUX
00yMOBJICHI 3pOCTaHHAIM XOJIHEPriYHUX BIUIMBIB Ha cepiie. [[aHi JiTepaTypHUX JKepea BKa3yrTh
HA Te, 10 3HWKEHHSI YaCTOTU CEPLEBUX CKOPOYEHb y CIIOPTCMEHIB -JIErKOATIIETIB KOMIICHCY€EThCS 32
PaxXyHOK 301JIbILIEHHSI CUCTOIIYHOT O 00’ eMYy. 3aB/ISIKH [IbOMY I1ABUINYETHCSI EKOHOMIYHICTh pOOOTH
cepllsl, TaK sIK HOro eHepreTuyHi 3aluTH, KPOBOMOCTayaHHs 1 criokuBaHHA O , 30UIbIIYIOTHCS TUM

oinpmre, ynM Buiie YCC.biryHn Ha JOBri JUCTaHIll XapaKTEPU3YIOTHCS IMiJBHIIEHOK PYyXOBOIO
AKTUBHICTIO, CIIOPTUBHI TPEHYBAaHHS y HUX aepOOHOI CIPSIMOBAHOCTI, IO 1 CIIPUSAIOTH MIBHJLIIOMY
samkeHHI0 YCC. YnM BUIIAa TPEHOBAHICTh CIIOPTCMEHA 1 YUM BUIIII HOTO aepo0HI MOKIMBOCTI, TUM
Hwkdya YCC mpu BUKOHAHHI OyAb-KOrO HE MaKCHMaJbHOrO aepoOHOro HaBaHTakeHHS.Crin
3a3HAYMTH, 1110 3HUIKEHHS YaCTOTH CEPIIEBUX CKOpOUeHb (Opaaukapis) € cnenupiyHuM ePeKToM
TpEeHYBaHHS BUTPUBAIOCTI [7].
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Pucynok 1. YactoTa ceplieBUX CKOPOYEHb y CIIOPTCMEHIB PI3HUX BUIB CIIOPTY

Jns ouiHku eheKTUBHOCTI poOOTH Ceplisi BUKOPUCTOBYBAJIM MOKAa3HUK CEPLIEBOrO BUKHIY, SKHUM
3QJISKHUTH BiJl TaKuX (i310I0rTYHUX (PAKTOPIB: KIILKOCTI KPOBI, SIKa T€YE 0 MPABOrO Mepeacepas
«BCHO3HE IIOBEPHEHHS», HArHITaIbHOI (YHKII cepsd, sKa BU3HAYAETHCA CKOPOUYYBAJIBHOIO
3MATHICTIO MioKapzaa, Ta 3aranbHuM nepudepuyHum omopom (3I10). Cucrtoniunuii 06’eM KpoBi
(COK) Bu3HauaeThes 3a 00’€MOM KPOBI, SIKUH HArHITAETHCSI KOXKHUM LIUTYHOYKOM y MaricTpajibHy
CYIMHY TIPH OIHOMY CKOPOYEHHI Cepls, 3HAUCHHS LBOr0 MOKAa3HWKA y Tpynax JOCITIHKyBaHHX
JIOCTOBIPHO BIJPI3HSAETHCS — 1€ BKa3ye Ha Te, 10 TPEHOBAHICTh CEpIs B CIIOPTCMEHIB IrPOBUX
BU/IIB CIIOPTY 1 JIETKOATJIETIB HEOJHAKOBA [5, 7].

CrnoptcMmenu irpoBux BuiB cnopty BimzHavamucs: COK — 98,56 + 1,34 (puc. 2.); XOK — 5,75 +
0,11 (puc. 3.), a rpyma-nerkoatierie: COK — 106,44 + 2.49; XOK - 6,19 + 0,17. Bnacnimok
3HMKEHHSI YaCTOTH CEPLEBUX CKOPOUEHb, 30UIBIIYEThCS CHUCTOJIYHUNA 00’€M KpOBI y Ipymi, sKi
3aliMalOThCS JIETKOIO aTJETUKOIO, a CKOPOYEHHS cepus IpH I[bOMY € PUTMIYHMMHU. SIK mOKa3zye
JOCTIDKeHH Mg dYac (I3SMYHUX HaBaHTaXEHb, SK IIPABUJIO, CIIOCTEPIraeTbcs 301TbIICHHS
a0COJIIOTHUX 3HAYEHb CHUCTOJIIYHOIO Ta XBHJIMHHOTO 00’ €My KPOBI.

['onoBHMit remomauHamiuHuii mokazHUK —XOK BigoOpaskae, TOJOBHUM YHHOM, CTaH HACOCHOL
¢GyHKLIT cepls 1 € MOXIAHOK BiJ yaapHoro o6’eMmy kpoi Ta UCC, a TakoxkXapakTepusye piBeHb
KpOBOMOCTAYaHHS TKaHWH 1 MOB'A3aHy 3 UM JOCTAaBKY IO HUX KHCHIO Ta BUBEIEHHS BIJ HHUX
BYTJIEKHCIIOTH. Y 3J0pPOBUX HETPEHOBAHUX OCI0 XBHJIMHHUM 00’€M KpOBi CKkjiamae 3-6 J/XB mpu
BEPTUKAJILHOMY TOJIOKEHHI Tinma. Y CIOPTCMEHIB BEIMYWHA XBUJIUHHOTO 00’€My KpOBI
KOJIMBAETHCS y MIMPIIUX Mekax: Bix 3 mo 10 s1/xB [8].

Coxon A. I1., Ycosa O. B., I'puneBnu O. [1.O 115
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Pucynoxk 2. Cuctoniunuit 00’eM KpoBl Y CHOPTCMEHIB PI3HUX BUAIB CIIOPTY

3aranbHUM nepuepuduHuii omip € QyHKIIE€ KPOBOHOCHUX CYJUH, sIKa CIPSIMOBAaHA Ha PETYJIALIIO 1
PO3IOBCIOPKEHHS. KPOBOTOKY B OpPTaHi3Mi 1 OKpEMHUM OpraHaM LUIIXOM 30€peKeHHS O THMAJIbHOI0
pIBHS apTepiallbHOTO THCKY. 3araibHHUi Nepu(epuvyHHuil Omip CYIUH 3aleXKHTh Bil apTepiod.
Aprepionim € OCHOBHHMH PErylsTopaMH 3araibHoro mnepudepuytoro omopy. Ilpu 306inbmienHi
pobotu cepug, 3poctae XOK, npote nemo 3Hmxkyerbes 3I10. IloTik KpoBi Ha CBOEMY LLISAXY
BIIYyBa€ CUIIy TEpTH, sIKa CTAHOBHUTHCS MAaKCHMAJbHOI HA JUISHII apTepiojl 1 CTBOPIOE Y IIBOMY
mici omip.Tak, npu BenukomMy (i3MYHOMY HaBaHTa)KE€HH1, KOJM CEPLIEBUI BUKHUJ MiABUILY€ETHCS Y
JIeKiJIbKa pa3iB, TUCK KPOBI MIJBMIIYETbCS Yy MEHIIH Hpomopuii uepe3 MiABUILEHY NPOIMYCKHY
CIIPOMOXKHICTB apTepionu [7, 8].
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Pucynok 3. XBuimHHUI 00’€M KpOB1 y CHOPTCMEHIB Pi3HUX BHJIIB CIIOPTY

[Toxazauk 3I1O Mae icToTHe 3Ha4YeHHS, OO0 BHU3HAYa€ HABAHTAXKCHHS HA MiOKapja JIBOTO
NUTYHOYKA, 1 y MUJIOMy — Ha yYMOBH 1 piBeHb MeTabomi3My. Y CHOPTCMEHIB, sIKi 3alMarOThCs
ITPOBUMH BHJAMH CIOPTY  XapaKTepPU3YyBAIMCSA BHUIIMMH 3HA4YCHHS MHMTOMOIO Ta 3arajbHOro

Coxkoin A. I1., Ycora O. B., I'punesnu O. [1.© 116
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nepudepuunux onopis (puc. 4.). Sk BuaHo Ha puc. 4. 3HaueHHs 3110 y nepmiiid rpymi COpTCMEH1B
cranoButh — 1382,95 + 50,24, a y apyrii — 1231,86 + 26,54, a BiANOBITHO 3HAYEHHS MHUTOMOI'O
nepudepuyHOro omnopy y irpoBukiB — 743,89 + 3241, a y nmerkoarieriB — 738,97 £ 26,40.
Binnosigno nokasznuk [1I10 y mepmioi rpynu Oinbmmii TOMY, IO 1S TpyMa 3aiMaeThCsl BIPaBaAMH
HIBUJIKICHO-CHJIOBOTO XapakTepy, MOPIBHAHO 3 TPYIOI0 JIETKOATIETIB, AKI OTPUMYIOTh (Pi3UUHI
HAaBAaHTa)XCHHS HAa BUTPUBAJICTb, IO MOTpe0ye OUIBII IUIACTUYHMX CTIHOK CYJUH KpPOBOHOCHOI
CHCTEMH IS OUIBIII MMOTY>KHOTO CEPIIEBOTO BUKUIY KPOBIi 3 CEpIIS.
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PucyHok 4. 3aranpHuii Ta TUTOMUN nepudepudaHmii OIOPH y CIOPTCMEHIB PI3HUX BHIIB
CIIOPTY

[lokasHuuku (yHKIIOHAIBHOTO CTaHy apTepialibHUX CyAWH Yy CIIOPTCMEHIB, $K IPaBHIIO,
BIJIMOBIAAIOTh 1X BIKOBMM CTaHAapTaM. Y J00pe TpPEHOBAaHUX CHOPTCMEHIB IIBUIKICTbH
PO3MOBCIOJKEHHSI ITyJIbCOBOI XBWJII dacTimie OyBae Ha HIDKHIH MeXi HOpMH, IO 3abe3nedye
3MEHIIICHHS €JaCTHYHOr0 OIOpYy BHXOAY KpOBi 3 cepus B cynuHH. lle momatkoBo 3abe3meuye
E€KOHOMI3aIlll0 CEepLEBOr0 CKOPOYEHHS B yMoBaxX cHokor. Ilpu ¢izmuHoMy HaBaHTa)KeHHI
€NIACTHYHICTh CYJMH IiBUIILYETHCS, B TOM Yac sIK mepruEepUIHUN OIip 3HIKYETHCSI, 0 TPUBOIUTH
J10 301JIbIIIEHHST KPOBOOOIry B Karijispax, MPUCKOPEHHs TOKY KPOBI IO BEIMKHUX CyanHax [5].

AHanizyloun TOKa3HUKH cepeanboro auHamigyHoro Tucky (CHAT) y cmnopTcMeHiB ABOX Tpyl,
BIJIMIY€HO 3HWIKEHHS JaHOrO MoKa3HMKa y irpoBukiB — 87,08 = 1,90 ta C/T y nmerkoamietiB —
100,58 £ 0,77 (puc. 5.). lle cBimuuTh PO Te, 10 BIPABU HAa BUTPUBAIICTH MOTPEOYIOTH OLIBIIOTO
KPOBOIIOCTaYaHHS JKUTTEBO BAXKIMBUX OpPraHiB, EHEPreTUYHMX 3alaciB OpraHismMy, TPEHOBAHOCTI
M’SI31B.
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Pucynox 5. CepenHiii TMHaMIYHUA TUCK Y CIIOPTCMEHIB Pi3HUX BHUJIIB CIIOPTY

[Ipu ananmizi mokasHukiB yaapHoro iuaekcy(YI) y cmoprcMmeniB Oyno BiI3Hau€HO HACTYMIHI
BIIMIHHOCTI: rpyna OiryHiB Ha moBri gucranuii — 53,33 + 0,54; rpymna, sika creniaiizyerbcs B
irpoBux Bumax crnopty — 49,92 + 1,24. Cmig 3a3HauuTH, 110 MOTYXKHICTH CEPIIEBOIO0 M S3y Y
CIIOPTCMEHIB BHCOKOI KBadi(iKallii, mo 3aiiMaloThCsl JIETKOK aTJIETUKOIO BiI3HAYAETHCS O1TBIINMHU
3HA4YeHHSAMH AaHOro mokasHuka. ITokasauk N, BT — xapakTepu3ye MOXIMBOCTI MioKapay, Tpymna
ITPOBHKIB BiAMidaiacs JOCTOBIPHO HIDKYUMH MOKa3sHUKamMu — 3,65 + 0,10, mopiBHO 3 Tpymioro, ska
3aiiMa€eThCS JIETKOATIETHYHUMHU BuIaMu criopTy — 5,08 + 0,11. Miokapa € MacCHBHUM, BUTPUBAIINM,
NUTYHOYKH CepIs 3a3HAIOTh MOMIPHOI JWJIaTallii, CepleBHil BUKHUA € OUIbIINM, MPU 3HIKCHIN
YacTOTi CepIIEBUX CKOPOYECHb. B miTepaTypHUX JpKepenax, MPUCBIYCHUX TAHOMY MTHUTAHHIO, MOXKHA
IPOCIIIKYBAaTH BIIMIHHOCTI B OIHII cepls cropTcMeHa. Jleski TOCHiTHUKHA BKa3yloTh Ha Te, 10
IpY aHali3i MOKa3HUKIB POOOTH cepreBoro M’s3y y (yTOOiCTiB AiacTOMIYHUN po3Mip, TOBIIMHA
3aJHBOI  CTIHKM 1 TOBIIMHA MDKIDTYHOYKOBOi MEPErOPOJIKU CepIs 3HAXOJUTHCI B MEXKax
(1310J10r1YHOT HOPMH, OJIHAK B IPYIl CHOPTCMEHIB-JIErKOATIETIB BIA3HAYAETHCS 301IbIIEHHS Macu
cepieBoro miokapaa [2].

Benuke 3HaueHHs Ma€ OLIIHKA TUIIIB KPOBOOOITY y CIIOPTCMEHIB. BiMOB1IHO 10 CEpLIEBOro 1HIEKCY
PO3PI3HAIOTH TPU TUMU TEMOJAMHAMIKM: TINEPKIHETUYHUHN, EYKIHETUYHUM, TIMOKIHETHYHHI. B
JaHuil yac OaraThbMma IOCHIJHUKAMU B)XK€ IPUHHATO BBaXKaTW, L0 LIEHTpajbHAa Te€MOAMHaMIKa
3I0pOBUX OCI0O Moke OyTH Migpo3/iieHa Ha TPH THIM: TINOKIHETUYHUH, EYKIHETHYHUH 1
riNepKiHETUYHUH, 10 MPEACTaBIIOTH COOOK BapiaHTH HOpMHU. KpiM TOro, sk BKa3ylOTh JEsKi
aBTOPH, HEOAHOPIAHICTh THUIIB T'€MOJUWHAMIKA € KOHCTUTYLIOHAIBbHOIO, TEHETUYHO 3YMOBJIEHOIO
HOpMOIO 3710poB’s. Ciil 3a3HAYUTH, WO TINOKIHETUYHUN THUIl XapaKTEPU3YETbCS HU3BKUMU
3HaueHHsAMH cepueBoro iHaekcy (Cl < 2,79 n/xs*M2), rinepkinernunuid — Bucokumu (CI > 4,19
n/xs*M2). [Ipu cepenabomy 3HadenHi (CI B mexax 2,79-4,19 n/xB*M2 ) T KpoBOOOIrY HA3MBAIOThH
eyKiHeTuyHuM [ 7].

Komm’roTepHe 3akiIOYeHHs] NMPO TUI TEMOAMHAMIKHM CHOPTCMEHIB, sIKi 3aiimMaroThes (PyTOOIOM,
BoJIeitO0I0M Ta 0ackeT00I0M MOKa3aio, 10 JaHa rpyna XxapakTepusyBasacs €yKIHETHYHUM THIIOM
reMoauHaMiku — 75 % pocnimxyBaHuX, pemita 25 % BIA3HAUMIIMCS TINEPKIHETUYHUM THUIIOM
reMoJuHaMiKH. Y TrpyIi OiryHiB Ha JOBTi JTUCTaHIIi BiICOTOK €yKIHETHYHOTO THUITy CTaHOBUB — 70
%, a 30 % — cTAaHOBWJIH T1MOKIHETHKH.

Coxkoin A. I1., Ycora O. B., I'punesnu O. [1.© 118
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3a 10MOMOror OTPUMaHUX JaHUX MOXKHA CIIPOTHO3YBATH IMIK TPEHOBAHOCTI, crnajx Gpi3u4Hoi Gopmu
abo mepeTpeHyBaHHS y CIHOPTCMEHIB. JlOCHIKEHHsI CepLeBOro iHAEKCy IOoKa3aigo, Mo mepia i
JIpyra TpyOou JOCHIKYBaHMX BiJ3HAYWIMCA E€YKIHETUYHUM THUIIOM TeMmoauHamiku. Ocobm, sKi
CHELIaNi3yIOThC B IrPOBUX BHUAAX CIIOPTY MaJId BWIII 3HAYEHHS MOKA3HHUKIB CEPIIEBOTO iHAEKCY,
MOPIBHAHO 3 JierkoatieTamu — 3,98 +0,15; 3,13 + 0,06 Binnosigxo, npu p < 0,05 (puc. 6.).
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Pucynok 6. CeprueBuil iH1€KC Y CIIOPTCMEHIB PI3HUX BUIIB CIIOPTY

[Ilomo craHy NOKAa3HUKIB I[EHTPAJbHOI TE€MOAMHAMIKM Yy CIHOPTCMEHIB 3 PI3HUMHU BHAAMHU
CIOPTHUBHOI crieniaiizalii OyJ0 BCTaHOBJIEHO, 110 OUIBIIICTh MOKA3HUKIB y3aJIe)KHEH1 BiJ] BILUTUBY
¢Gi3MYHNX HAaBaHTaXXEHb Pi3HOI CHpPsSMOBAHOCTI. A poOOTY ceplsd Y 0Ci0 3 eyKIHEeTMUYHUM THUIIOM,
10 MPUTaMaHHa JIETKOATJIETaM MO)KHA OXapaKTepH3yBaTH SK HAaWOUIbII eKOHOMHY. ToMy MOXHa
NPUIYCTHTH, 110 CEPIIe Y HUX IMPALIO€ B OUIBII BUT1THOMY €KOHOMHOMY pexumi. [Toka3Huk BuTpar
eHeprii y rpymi, o 3alMa€eThCs JIETKOK ATJICTUKOI CBITYHTH MPO 3HIKEHHS EKOHOMIYHOCTI

poboTu cepus i craHoBuTh — 13,33 £ 0,17, a y cnopTcMeHiB B irpoBux Buaax cnopty — 12,33 £ 0,09
(puc. 7.) [9, 10].

OCKINBKUITPOBI BUAM CIOPTY BIIHOCATH 10 CUTYalIMHUX BUIIB CHOPTY 3 HECTaHJApPTHUMHM, abo
CUTYaL[IHHUMHU PyXaMH 1 XapaKTepU3YIOThCA 3MILIAHOK0 (LUKJIIYHOIO 1 allMKIIYHOI) CTPYKTYpPOIO
pyXy, 3 TEpeBaKaHHIM JAUHAMIYHOI INBHJIKICHO-CHUJIOBOI POOOTH, TOMY 1 BHUTpaTH €HEprii €
OutbIMMH. Y J@HUX BHJIAX CIOPTY Pa30oM 3 MOCTIHHUMHU 3MiHAMHU CTPYKTYpHU PYXOBUX i 1
HaIpsAMIB PYXiB CIIOCTEPIraeThCsi MIiHJIMBA IMOTYKHICTH POOOTH (Bi MaKCHMMAaJIBHOI 10 TOBHOI
3YOUHKU crnoprcMeHa).EHeproButpati B CUTyalIHHUX BIpaBaX MOPIBHSHO HUXKYI, HDK Yy
LHUKJIYHUX (JIerka atiaeTuka). ButpaTu eHeprii npu BUKOHAHHI OJHIET al[MKIIYHOT BIIPaBH 3HAYHO
MEHIIl, HDK MPY BUKOHAHHI LMKIIYHOI, ajleé CyMapHI BUTpPATH €HEprii 3a KOXHE TpEeHYyBajbHE
3aHATTS MepIIOl I'PyNu 3HAYHO MEHINI, a HDK CyMapHi BUTPaTH TPEHYBAJbHUX 3aHATH JIETKOIO
arnerukoro [1, 10].
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Po3saia. @Piziosoria

«Axmyansii numanna bionozii, exonozii ma ximi, Tom 8, Ne2, 2014

14,5
BEBT/n

14

13,5

13

12,5

12 -

11,5 -

10,5 -
I rpyna Il rpyna

Pucynoxk 7. ButpaTu eHeprii y CllOpTCMEHIB pi3HUX BUAIB CIIOPTY

TakuM YUHOM, MOXKHA 3pPOOUTH BHCHOBOK, IO 3aHATTS PI3HUMH BHUJAMH CIOPTY Ma€ CBOi
0COOJIMBOCTI IIEHTPAJIBHOI'O KpOBOOOIry. IHAMBIAyaJlbHI MOXKIMBOCTI OpraHi3My KOHKPETHOTO
CIIOPTCMEHA BHM3HAUYAKOTHCS HMOro pIBHEM aJalTOBAHOCTI Ta XapaKTEPUCTHKAMH OCHOBHHUX
MOKa3HUKIB KpoBOOOiry. ClopTcMeHHU B IrpOBUX BUAAX CIIOPTY BiJI3HAYAIOTHCS MEHII IMOMITHHUMH
3MiHaAMHU B POOOTI CEPLIEBO-CYAMHHOI CHCTEMH, MTOPIBHSIHO 3 JIETKOATJICTAMH.

BUCHOBKH

1. BusiBieHO JOCTOBIpHY PI3HUIIO (PYHKIIIOHATBHUX MOXKJIMBOCTEH CEPLIEBO-CYAMHHOI CUCTEMH 3a
MOKAa3HUKAMHU YaCTOTH CEPIIEBUX CKOPOYEHb, XBUJIMHHOTO Ta CHCTOJIIYHOTO 00’€MIB KpOBI,
MOTY>KHOCTI CEpI[EBOr0 M’53a, CEPEIHHOr0 JMHAMIYHOTO TUCKY, CEPLIEBOT0 Ta yIapHOIr'o 1HJIEKCIB y
CIOPTCMEHIB-JIETKOATIIETIB Ta CIOPTCMEHIB ITPOBUX BHIIB CIIOPTY.

2. Y mpeAcTaBHUKIB irpOBUX BUAIB CIIOPTY4acTOTa CEPLEBUX CKOPOYEHb CTaHOBUIA 66,75 yn/xs,
YJIETKOATIICTIB —58,40y1/xB.CIOPTCMEHH - TIETKOATIIETH Malu JIOCTOBIPHO OuThIIN I
CHUCTOJIIYHUN Ta XBWJIMHHHUHA 00’eM kpoBi (106,44 mu, 6,19 n/XB) Ta cepeaHiil TMHAMIYHHI THCK
(100,58 mm prt. ct.), BuTparu eneprii (13,33B1/1), nOpiBHAHO 3 IpPENCTaBHUKAMM IFPOBUX BUIIB
cnopty (98,56 mu, 5,75 n/xB, 87,08 MM pT. cT. 1 12,33 B1/1 BignoBiaHO).

3. Pe3gynbratu gocmipkeHHS 3acBiqUyIOTh, IIO MijJ BIUIMBOM 3aHATH JIETKOIO aTJIETHKOIOCEPIEBO-
CYAMHHA cHCTeMa 3a3Ha€ OiJbIl BarOMHUX MO3UTHUBHHUX 3MiH MOPIBHSHO 3 3aHATTSAMU ITPOBUMHU
BUJIAMU CIIOPTY.
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