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In modern sports, competitive activity is considered a key aspect of the study and implementation of functional
reserves in sportsmen. Physiological load, psycho-emotional state and motivation determine adaptation processes
and new opportunities in sports. The literature presents a variety of factors that structure the functional support
of special performance in sportsmen, including qualitative and quantitative characteristics of the rapid kinetics of
physiological processes, steady state and development of reactions. These components are based on highly spe-
cialised reactive properties of the organism that determine its ability to respond quickly, efficiently and entirely to
physical activity.

The article describes a study of the functional support of kayakers specialising in 200 and 1000 metres. This
made it possible to identify differences in the functioning of the respiratory system and energy supply during the
modulation of physical activity at the level of competition. The results of physiological testing revealed differences in
the respiratory system and energy supply at the level of competitive activity. Rowers specialising in the distance of
200 m have expressed quantitative and qualitative characteristics that characterise the fast kinetics of physiologi-
cal processes. At the same time, those who specialise in 1000 m demonstrate distinct quantitative and qualitative
characteristics of stability and compensation of fatigue. The physiological load is assessed by the degree of increase
in oxygen consumption, pulmonary ventilation and CO, production. The glycolytic capacity of the “critical” power as

an anaerobic reserve is investigated.

Key words: functional capabilities, cardiorespiratory system, energy supply, fast kinetics, steady state, fatigue
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National University of Ukraine on Physical Education
and Sport «Influence of exogenous and endogenous fac-
tors on the course of adaptive reactions of the body to
physical activity of different intensity» (state registration
number 012U108187).

Introduction.

In modern sports, competitive activity is considered
a powerful stimulus for the search and realisation of
functional reserves of sportsmen. There is a particular
opinion that the whole spectrum of factors of provid-
ing competitive activity, namely physiological load,
psychoemotional state, motivational and other mental
aspects, have the most significant influence on highly
specialised adaptation processes and actually on the re-
alisation of new possibilities of sportsmen [1].

The particular literature presents a certain range of
factors that form the structure of functional support
of special performance of sportsmen [2]. The qualita-
tive and quantitative characteristics of the fast kinetics
of physiological processes [3], steady state and sustain-
able development of reactions [4, 5], and the ability to
compensate for fatigue under conditions of high-inten-
sity physical activity [6, 7] are presented. All of these
components are based on highly specialised reactive
properties of the organism that determine the ability to
quickly, adequately and fully withstand physical activity.

It is known that the functional potential of a trained
sportsman is a high level of aerobic (VO, max/kg: gen-
eralised model range 50,0-55,0 ml-mint-kg? — women;
60,0-65,0 mlI-min'1-kg* — men) and anaerobic energy
supply (La max test 90 s: generalised model range 12,0-
16,0 mmol:I* — women; 16,0-20,0 mmol:I* — men) [8].

The condition of high performance of sprinters is
the ability to perform work against the background of
high oxygen consumption (80% or more of VO, max or
MOC) and mobilisation of anaerobic alactate and lactate
(glycolytic) power [9]. In this case, anaerobic capacity is
determined by increased glycolytic capacity (La CP) and
the ability to «tolerate lactate» under conditions of sus-
tained VO, max (La VO, max) [10].

The question arises: what factors influence the total
mobilisation potential of sportsmen? Specific features
of mobilisation of functional reserves are highly depen-
dent on the reaction of the sportsmen’s organism to
changing conditions of formation of certain physiologi-
cal states that arise in the conditions of competitive ac-
tivity [11]. It is of particular importance in modern con-
ditions when a large competitive competition requires
the search for new reserves of mobilisation of the func-
tional potential of sportsmen.

The reaction of sportsmen to physiological states
largely depends on the individual’s hyper, normo, or
hypo type of reaction. It is also influenced by the natu-
ral dispositions of sportsmen and the specificity of the
choice of training load modes, which together form a
particular structure of reactions of the cardiorespiratory
and energy systems, depending on the nature of the
functional support of special performance [12].

In this sense, a convenient physiological model for
studying the features of different mechanisms of adap-
tation to physical activity is kayaking at a distance of 200
and 1000 m, which differ in the structure of functional
support of special performance. Determining common
and distinctive factors of functional support of special
performance depending on different conditions of com-
petitive activity is an essential factor that allows the for-
mation of the orientation of special loads.

The aim of the study.
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Table 1 — Characteristics of indicators of monitoring of functional support
of special performance of sportsmen

Indicator

Measurement

. Characteristics of the indicator
units

EqP,CO, test 10

Specific characteristics of pulmonary ventilation

c.u. to the partial tension of CO_ in alveolar air (final
(10 second test) fraction of exhaled air), V- 2PACO,)
Specific characteristics of pulmonary ventilation
4 to an increase in CO, in exhaled air (V_-VCO.%)
EQVCO,™ test 30 ¢ u. during the period oleoad compensatii)n (16—15 s
of the recovery period)
Specific characteristics of pulmonary ventilation
EQVCO, SSt (steady state)| c. u. to CO, concentration in exhaled air (V.-PaCO,)
(for 30 s of steady state)
Specific characteristics of pulmonary ventilation
EqVO, SSt c.u. to O, consumption (V,VO,?) for 30 s of steady
state
EqVCO,* SSt /EqVCO,* % Degree of increase in functional stress under
Pl (] . . .
CP (critical power) conditions of fatigue development in the test
P . R -1 . -1
EqVO,SSt / EqVO, CP % «Critical load capacity» V,VCO,* SSt/V,VCO,* CP

and V_- VO,*VO,max SSt/V_VO,*CP

VO, max CP / VO, max
SSt 100%

Degree of change in oxygen consumption during
% the load of «critical» power, specific steady state
and steady state development of the reaction

Level of blood lactate concentration under

La test 30 mmol-I? conditions of maximising glycolytic capacity
(anaerobic glycolytic capacity)
La VO. max mmol-11 Level of blood lactate concentration at which the
2 ! athlete has reached VO, max
Level of blood lactate concentration under
La CP mmol-I?* conditions of maximising glycolytic capacity

(anaerobic glycolytic capacity)

Latest 30/ La CP

Ratio of lactate energy supply capacity to total

% .
anaerobic reserve

To investigate the features of functional load of the

ity were calculated: EqP,CO, (V_/
P,CO,), EqVCO, (V./ VCO,), EqVO,
(V./P,CO,).

Physical activity was modelled
using a Dansprint rowing ergom-
eter. The examination of sports-
men was performed together
with specialists from the National
University of Ukraine on Physical
Education and Sport and employ-
ees of the Lab of aquatic training
monitoring and intervention of
general administration of sport of
China.

Contingent. Qualified sports-
men (men, n=36) specialising in
kayaking. General data: 25.1+1.9
years, 86.7+4.2 kg, 182.1+1.4 cm.

According to the results of the
time of overcoming a distance of
200 m and 1000 m rowers «sprint-
ers», n=18 (time of passing a dis-
tance of 200 m — 36,100-36,980
s) and «stayers», n=18 (time of
passing a distance of 1000 m —
30,0-32,0 s) were selected.

The values of indicators of
MOC, power and capacity of
anaerobic energy supply in all
subjects were within the model
standard for skilled kayakers [13]
(respectively VO, max — 62,3-

organism of kayakers depending on the specifics of the
competitive distance.

Object and research methods.

Spirometric and gas-analytical research were con-
ducted with the help of the metabolometer Oxycon
mobile (Jaeger). The Biosen S. line lab+ laboratory com-
plex was used to measure lactate concentration. We
recorded the indicators of O, consumption (V'0,), CO,
excretion (V'CO,), and minute respiratory volume (V).
On their basis, specific indicators of functional capac-

Table 2 - Content of functional support control and chronogram
of its implementation during the examination of kayakers

71,3 ml-min*kg?, La max test 90 s — 15,8-21,8 mmol-1-
1), which testified to the homogeneity of the group in
terms of functional potential.

All participants were informed about the study re-
quirements, and their parents and coaches gave their
informed written consent to participate. The Research
Ethics Committee of the National University of Physical
Education and Sport of Ukraine approved all procedures
in the spirit of the Declaration of Helsinki.

In order to evaluate the structure of functional sup-
port of rowers’ special performance and its control, a
set of indicators was used [13],
presented in tables 1 and 2.

The statistical package (SPSS

Test tasks | Indicators

28) was used to analyse the ob-

Assessment focus: rapid reaction kinetics

tained results. Non-parametric

Test 10 seconds (test 10) | EqPaCO,

Wilkinson criteria were applied to

Recovery time 1 minute

determine the statistical reliabil-

Test 30 seconds (test 30) EqCO,

ity of differences. The probability
of error in the statistical analysis

5 minutes, the higher value is recorded

a
Recovery time is 7 minutes. Blood sampling for lactate measurement takes place at 3 and

was set at p=0.05 (significance

Assessment focus: steady state reactions

level).

Step test: 1 step 150-W,
2(3,4..)steps+20W;
Dansprint ergometer

EqCO, SSt; EqVOZ'lsSt; La VO, max; VO, max

Research results and their
discussion.
The obtained data concerning

5 minutes, the higher value is recorded.

Recovery time is 7 minutes. Blood sampling for lactate measurement takes place at 3 and

the functional support of special
performance of skilled rowers al-

«critical» work capacity (test 90 s)

Assessment focus: fatigue compensation in the process of performing a load with a

lowed to reveal differences in its
structure in rowers «sprinters»

Critical power test, 90
seconds (CP)

VO, max CP / VO, max SSt 100%; V-VCO,SSt /V_VCO,* CP;
V,VO,?SSt /V, VO, CP; La CP, La test 30 / La CP

and «stayers» (table 3).
According to the data pre-

Recovery of heart rate to 120 beats per minute?, the recovery time is recorded.
Blood sampling for lactate measurement — 3 and 5 minutes, the higher value is recorded.

sented in table 3, it is clearly seen

that the quantitative and qualita-
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tive characteristics that deter-
mine the level of fast kinetics

Table 3 - Indicators of functional support of special performance
of qualified rowers (n=36)

dominate in «sprinters». At the < o pS

same time, significant differ- = ° & SN EN =)
ences (p<0.05) were recorded ER g 2 = & 7 s o | e = ] I -
in the characteristics of the | 8 [ =, b4 - g~ ;N = i O et = = B =
ratio of pulmonary ventilation j‘c_g = S 8” % = Q S P a Sl 3 i*S
to EqP,CO, and blood lactate | #= | & | & | = - - S 2l g | E? S
concentration under condi- "” S |e o' 3
tions of maximising glycolytic o — R L =

power (La test 30). A clear ten- _ Rowers who specialise in the 200 m distance (n=18)

dency to differences was de- X 2,4 355 | 10,5 | 39,3 | 391 12,2 3,8 5,0 1,4 18,0 | 41,7
termined when comparing the S 0,2 1,3 0,5 1,3 1,2 0,5 0,2 0,3 0,1 06 | 0,5
characteristics of the response | min | 1,9 | 290 | 81 [ 351 | 350 | 11,0 | 33 | 44 | 10 | 142 | 43
of pulmonary ventilationtoan | max | 31 | 41,1 | 123 | 428 | 422 | 137 | 42 | 54 | 1,7 | 198 | 346
increase in CO, in the inhaled | 259 | 21 [ 335 [ 79 [ 373 [ 357 [ 102 ] 40 | 46 | 1,1 [156 | 494
air (EqVCO, test 30) during the | 759, | 29 | 399 | 96 | 42,9 | 399 | 128 | 43 | 56 | 16 | 183 | 481
compensation Per'Od for the Rowers who specialise in the 1000 m distance (n=18)

effects of exercise (10-15 s of ™= 2,2% | 33,1 | 7,0% |41,9* | 41,9% | 150* | 4,5* | 6,2% | 4,4* | 19,0 |68,4*
the recovery period).

The quantitative and qua“_ S 0,2 1,3 0,4 1,2 1,1 0,5 0,2 0,1 0,15 0,7 1,0
tative characteristics that de- min 1,8 27,0 6,0 37,9 38,1 12,9 4,1 5,7 4,0 16,0 | 63,1
termine the level of resistance | max 2,9 38,1 8,2 44,0 | 439 17,4 5,1 6,5 4,9 21,6 | 70,9
and compensation for fatigue | 25% 1,9 31,0 5,5 38,9 39,0 13,9 4,2 5,9 4,1 17,8 | 67,0
dominate in the «stayers». Sig- | 75% 2,7 36,7 7,7 42,0 42,8 16,5 4,7 6,4 4,7 19,2 | 69,3

nificant differences (p<0.05)
were registered in the specific
characteristics of pulmonary ventilation to CO, emis-
sion and oxygen consumption (EqVCO, and EqVCO,),
which were registered in the steady state. Particularly
noteworthy are the data characterising the possibilities
of fatigue compensation. A significant increase in pul-
monary ventilation and energy supply response charac-
terises increased exercise stress. The most expressive
factor of growth of functional support of the load of
«critical» power in «stayers» is a significant increase in
the reaction of the external respiratory system aimed at
compensating for metabolic acidosis and the need to in-
crease oxygen consumption (EqO,SSt / EqO, CP and VO,
max CP / VO, max SSt), respectively, in the dynamics of
maintaining a steady state, which gradually turns into a
quasi-steady state.

The nature of changes in blood lactate concentration
is noteworthy. Significant constancy of «lactate toler-
ance» (La VO, max) is one of the most informative char-
acteristics of endurance. They form the prerequisites
for maintaining VO, max under conditions of significant
lactate acidosis, which is typical for strenuous training
and competition loads.

At the same time, the data in table 3 show no differ-

ences in the values of anaerobic capacity (La CR). The . Range X +5<n
generalised data indicate the presence of anaerobic S -
potential in both sprinters and stayers, but the analysis «Sprinters» | «Stayers»
revealed that its implementation mechanisms are differ- | E4Paco, test 10 2,6:31 2,429
ent. We are talking about analysing the ratio of anaero- [ EdCO, test 30 36,8-41,1 | 34,4-38,1
bic capacity and anaerobic power (La test CP / La test |Latest30 11,0-12,3 7,5-8,2
30s). Thus, the ratio for «sprinters» is 58.3 / 41.7%, and EqVO, SSt 40,6-42,8 43,1-44,0
for «stayers» —31.6 / 68.4%. There are clear regularities EqCO, SSt 40,3-42,2 43,0-43,9
of mobilisation of power of anaerobic energy supply in La VO, max 12,7-13,7 15,5-17,4
«sprinters» rowers that promote the inclusion of high- EqO, SSt/ EqO, CP 4,0-4,4 4,7-5,1
speed and power capabilities of sportsmen and their EqCO, SSt /EqCO, CP 5,3-5,6 6,3-6,5
realisation in short-term high-intensity loads. In rowers VO, max CP / VO, max SSt, 100% 1,5-1,7 4,65-4,9
specialising in the 1000m distance, there is an increase LaCP 18,6-19,8 19,7-21,6
in the capacity of glycolytic energy supply and its imple- [ 3 test 30 /La cP 34,6,2-43,2 | 69,4-70,9

mentation during the competitive distance. Under con-

Note: * differences between «sprinters» and «stayers» are statistically significant at p<0.05.

ditions of prolonged load, this contributes to an increase
in the manifestations of power and special endurance.
The existing differences between «sprinters» and
«stayers» are especially manifested in the analysis of in-
dividual characteristics of preparedness, which are ori-
ented to the maximum values of physiological indicators
according to the specialisation of sportsmen (table 4).
According to the above characteristics, the possi-
bilities of realisation of rowers’ functional reserves are
formed according to a certain specialisation. Stimulation
of the formation of a functional system on a concrete
organisation of physiological processes which provide
adaptation to the realisation of reserve possibilities of
an organism, creates prerequisites for the increase of
speed of deployment of aerobic energy supply at sports-
men «stalwarts» (an increase of reaction of V, on the
increase of P,CO,). At the same time, the growth of the
reaction of respiratory compensation of metabolic aci-
dosis influences the state of functional maintenance of

Table 4 — Comparative characteristic (x +S<n__)
of functional support of special performance
of rowers (n=36)
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working capacity in the process of training loads of pre-
dominantly anaerobic orientation.

Conclusions.

1. The qualitative and quantitative differences in
the reaction of physiological tension of the respiratory
system and energy supply of rowers in the conditions
of modelling loads of competitive activity were deter-
mined.

2. It has been established that physiological reac-
tions of fast kinetics dominate in «sprinters» and «
stayers» —those that determine the level of stability and
compensation of fatigue.

3. The revealed differences in functional support of
special performance are clearly manifested in the analy-

DOI 10.29254/2077-4214-2023-4-171-99-107
YAK 796.015.1:797.123.1(045)

sis of the results presented in the article and conducted
monitoring of functional support of the special perfor-
mance of sportsmen.

Prospects for further research.

A promising direction for further research is to im-
prove the complex monitoring of determining the func-
tional support of special performance of sportsmen by
supplementing the functional approach presented in
the article with the use of qualitative and quantitative
analysis of the modes of mass transfer of respiratory
gases in the body during loads of different intensity, as
well as assessing their efficiency and effectiveness, the
speed of deployment of physiological processes in the
transitional periods of changes in functioning.

Aauenko O. A., Komonagpe 4. O., ®ininnoe M. M., InbiH B. M., o Y{eHxao

XAPAKTEPUCTUKN GYHKLIOHANIbHOIO 3ABE3MNEYEHHA CNELIANIBHOI
NMPALUE3AATHOCTI BEC/TYBAJ/IbHUKIB

HauioHanbHui yHiBepcuTeT disnuHOro BuMxoBaHHA i cnopTy YKpaiHu (m. Kuis, YkpaiHa)
dnkolga@gmail.com

B cyyacHomy crnopmi 3Ma2asneHa 0iAnbHICMb 88AHAEMbLCA KAHOYOBUM ACIEKMOM 0714 8UBYEHHA ma peanizayil
(PyHKUiOHAnbHUX pe3epsis y criopmcmeHis. @izionociyHe HaBAHMAM eHHS, ncuxoemouyitiHuli cmaH ma momusayis
8U3Ha4YaroMe a0anmayiliHi npoyecu ma Hosi Moxcausocmi'y criopmi. /limepamypHo npedcmasneHo pisHOMAHIMHi
hakmopu, AKki cmpykmypyromes yHKUioHanbHe 3abesneyeHHA creyiansHoi npaye3damHocmi y criopmcmeHis,
BK/1I0YAHOYU AKICHI MA KinbKIiCHI XapakmepucmuKu WeuoKoi KiHemuKu ¢hizionoeiyHux npouyecis, cmilikoeo cmaHy
ma po3sumky peakyil. i komnoHeHmu 6a3yHombCcA HA B8UCOKOCMEYianizo8aHUX PeakmueHUX 871aCcmusocmsx
0p2aHi3My, W0 8u3Ha4Yarme o2o 30aMHicMb WeBUOKOo, e(heKmuUBHO ma 8 MosHIl Mmipi peazysamu Ha ¢hi3uyHi
HABAHMAMCEHHSA.

Y cmammi onucaHe 0ocnidxceHHA YHKYiOHAAbHO20 3abe3neyeHHA 8ecsys8asbHUKie Ha 6aldapkax, uwo
cneuianizyromeca Ha oucmanuisx 200 ma 1000 mempis. Lie 0asno 3moey sussumu po36ixcHocmi y (pyHKUiOHY8AHHI
pecniipamopHoi cucmemu ma eHepzo3abesneyeHHA Mi0 4yac Mooyaayii i3u4Ho20 HABAHMAM(EHHS HA PIieHI
3M02as16H020. Pe3ysibmamu ghizionoziuHo20 mecmysaHHSA 8uA8uUAU 8iOMiIHHOCMI y pobomi pecrniipamopHoi cucmemu
ma eHepzo3abesneyeHHi Ha piBHI 3Ma2anbHOI QidsbHOCMI. BecaysanbHUKU, Wo creyianizyomecs HaO OUCMaHuyii
200 M. Marome 8UPaMH(eHi KifAbKICHIi ma AKICHI Xapakmepucmuku, AKi xapakmepusyromb WEUOKY KiHemuky
izionoaiuHux npouyecis. Y moli yac Ak mi, xmo creuyianizyemscsa Ha 1000 M., 0eMOHCMpytomo 8UPA3HI KinbKiCHI
ma AKiCHi xapakmepucmuKu cmilikocmi ma KomneHcauii emomu. dizionoeiyHe HABAHMAMEHHA OYIHIOEMbCA 3a
cmyneHem 36inbWeHHs COXUBAHHSA KUCHIO, e2eHesoi seHmuAauii ma sudineHHs CO2. [locnioneHo 2niKkonimu4Hy

EMHIicmb "Kpumuy4Hoi" nomyxcHocmi sk aHaepobHo20 pe3epsy.

Knruoesi cnosa: ¢hyHKYioHaAbHI MOXAusocmi, KapdiopecnipamopHa cucmema, eHepao3abesneyeHHs, WeuoKa
KiHemuka, cmilikuli cmaH, KoMneHcayis 8MomMu, 8ecsy8asbHUKU Ha 6alioapKax.

38’A30K ny6niKauii 3 n1aHOBMMMU HAayKOBO-4o0CAiA-
HUMMK poboTamu.

[aHa poboTta ¢pparmeHTOM HayKoBO-AOC/NiAHOI po-
60Tn Kadbegpu meamko-bionoriuHnx aucumnnid Hauio-
HaNIbHOTO yHiBepcuTeTy i3MYHOro BUXOBAHHA i cnopTy
YKpaiHn «BnnvMB eK30reHHUX Ta eHA0reHHMX GakTopis
Ha nepebir aganTalilHMX peaKLild opraHiamy Ao ¢ismu-
HUX HaBaHTaXeHb Pi3HOI IHTEHCUMBHOCTI» (OepXaBHUM
peecTtpauiiiHmii Homep 012U108187).

Bcryn.

B cyyacHomy cnopTi 3maranbHa AiANbHICTL pPO3-
TNALAETLCA AK MOTYXKHWI CTUMYN MOLWYKY i peanisauii
byHKUiOHanbHUX pes3epsiB  cnopTcmeHiB. Ckianaca
neBHa AyMKa, WO yBecCb cneKkTp ¢aKtopis 3abe3neyeH-
HA 3MaranbHOI AiffbHOCTI, @ came ¢isionoriyHe HaBaH-
Ta)KeHHS, NCUXOEMOLIMHUIA CTaH, MOTUBALiMHI Ta iHWI
MEeHTa/IbHi paKTOopM MatoTb HaMbIibL 3HAYHI BNAWBU Ha

BMCOKOCMNeL,iani3oBaHi aganTaliliHi npouecu, i BnacHe
Ha peani3alito HOBUX MOXKANBOCTEN cnopTcmeHis [1].

B cneuianbHilt niTepaTypi npeacTtaBneHoO MeBHUIA
cnekTp ¢aktopis, AKi GopmyloTb CTPYKTYpy OyHKLio-
Ha/ibHOTro 3abe3nevyeHHs crneuiasbHOI Npaue3aaTHOCTI
cnoptcmeHiB [2]. MpeAacTaBneHi AKiCHI Ta KifbKicHi xa-
PAKTEPUCTMKN LIBMAKOT KiIHETUKM disionoriyHnx npoue-
ciB [3], cTiKOro cTaHy Ta CTanoro po3BUTKY peakLil [4,
5], CNPOMOXHOCTi KOMMeHcaL,ii BTOMW B YMOBax BUCO-
KOi iIHTEHCMBHOCTI i3MUYHUX HaBaHTaXKeHb [6, 7]. Bci Ui
KOMMOHEHTU I'PYHTYIOTbCA HA BMCOKOCMNELiaNi30BaHMX
peakTUBHUX BNACTUBOCTAX OPraHiamy, siKi BU3HAYalOTb
CMPOMOXKHICTb LWBWAKO, aleKBATHO i B MOBHIil Mipi BU-
TpMyBaTh Bi3MYHI HaBaHTaXKEHHA.

BifoMo, L0 HAABHICTIO GYHKLiOHaNbHOrO NOoTeHLa-
Iy TPEHOBAHOMO CMOPTCMEHA € BUCOKUI PiBEHb NOTYK-
HocTi aepobHoro (VO, max/ kg: yaaranbHeHn mogenb-
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HWUI gianasoH 50,0-55,0 ml-min*-kg?! — xiHku; 60,0-65,0
ml-min-1-kg? —yonosiku) i aHaepobHoOro eHeprosabes-
neyeHHs (La max test 90 s: y3aranbHeHUI MoaeNbHWNIA
AianasoH 12,0-16,0 mmol-I* - xiHkn; 16,0-20,0 mmol-I*?
—yonosiku) [8].

YMOBOK BMCOKOI MNpaLe3naTtHoOCTi CNOPTCMEHIB —
CNPUHTEPIB € CMPOMOXKHICTb BUKOHYBATW PobOTY Ha Thi
BMCOKOrO CMOXMBaAHHA KUCHIO (80% i Binbwe Big, VO,
max abo MCK) Ta mobinisauii aHaepobHoi anakTaTHOI
Ta NlaKTaTHOI (riKoNiTMYHOI) NoTyskHOCTI [9]. Mpu ubomy
aHaepobHi MOMKNMBOCTI BM3Ha4aloTbCA 36inbleHNMMU
rNiKoNiTMYHOT eMHocTi (La CP) i cnpomosKHicTO 4o «ne-
PEHOCUMOCTI NaKTaTy» B YMOBAX CTIMKOro yTpMMaHHSA
VO, max (La VO, max) [10].

MocTae NUTaHHA, AKi paKTopK BNAMBAKOTL HA Cymap-
HUI MO6IiNi3aUiiHMA NoTeHLian cnopTcmeHis? Cneum-
diyHi ocobamnBocTi mobinisauii dpyHKLiOHANbHUX pe3ep-
BiB MalOTb BE/IMKY 3a/IeXKHICTb Bif, peakLii opraHiamy
CMOPTCMEHIB Ha MiHAMBI yMOBU GOPMYBaHHA NEBHUX
bisionoriyHmMx cTaHiB, AKIi BUHMKAOTb B yMOBaX 3mMarab-
Hoi gianbHocTi [11]. Le mae ocobnanse 3Ha4YeHHA B cy-
YaCHWX YMOBAX, KONN BeNMKa 3mMarasbHa KOHKYpeHLia
BMMara€e MowyK HOBMX pe3epBiB Mobinisauii pyHKLio-
Ha/IbHOTO NOTEHL,iany CMOPTCMEHIB.

Peakuina cnopTcmeHiB Ha disionoriyHi ctaHn 6arato
B YOMY 3aN1€XMUTb Big iIHAMBIAYaNbHOrO rinep, HOPMO YK
rino TMny peakuii. Ha ue TakoX BNAMBAKOTL NPUPOSHI
3a4aTKM CNOPTCMEHIB i cneuundivHicTb BUBOPY peXku-
MiB TPEHYBa/IbHUX HaBaHTa)KeHb, AKi pazom GopmytoTb
neBHY CTPYKTYpYy peakuii KapaiopecnipaTopHoi i eHep-
reTUYHOI CUCTEM B 3aNEXKHOCTI Bifg, XxapakTepy GyHKL-
OHa/NbHOTO 3abe3neyeHHA cneujasbHOT NpaLesaaTHoOCT
[12].

B ubomMy ceHci 3py4yHoto @isionoriyHoo mogen-
N0 ANA BUBYEHHA 0COB/MBOCTEN PI3HMX MeXaHi3miB
aganTauii 40 Gi3MYHMX HaBaHTaXKeHb € BEC/IYBAHHSA Ha
baipgapkax Ha auctaHuii 200 i 1000 m, AKi Bigpi3HA-
IOTbCA  CTPYKTYpOto yHKLiOHaNbHOro 3abe3nedyeHHs
cneujianbHOI Npaue3afaTHOCTI. BU3HAYEHHA 3aranbHuUX i
BiAMIHHMX YMHHMKIB YHKLiOHanbHOro 3abesneyeHHs
creuianbHOI NpPaLe3faTHOCTI B 3aNeXHOCTI Bif, Pi3HUX
YMOB 3MaranbHOi AifANIbHOCTI € CyTTEBUM (aKTOpPOM,
AKUIN fo3BonAe GopmMyBaTM CNPAMOBAHICTb chewjiaib-
HUX HaBaHTaXeHb.

Merta gocnigKeHHs.

Jocniantn ocobamsocTi GpyHKLiIOHANbHOrO HaBaHTa-
YKEHHA OpraHi3aMy Bec/yBa/ibHWUKIB Ha balifapKax B 3a-
NIeXKHOCTI Big, crneumdikvM 3maranbHOi AUCTaHLi.

O6’eKT i meTOAU AOCNiAXKEHHA.

MpoBoanAn cnipomeTpUyHi Ta ra3oaHaniTUYHI 4ocni-
OXKeHHA 3a gonomoroto metabonimerpa Oxycon mobile
(Jaeger). Ana Bumipy KoHLEHTpaLii N1akTaTy BUKOPUCTO-
BYBa/iM abopaTopHMit Komnaekc «Biosen S. line lab+»).
PeecTpyBann nokasHuku cnoxusaHHa O, (V'O,), suai-
neHHa CO, (V'CO,), xaununHHoro o6’emy amxaHHa (V).
Ha ix ocHOBI po3paxoByBaan NUTOMI NOKA3HUKKN QYHKLLI-
OHanbHMX moaunsocrteii: EqP,CO, (V. / P,CO,), EqVCO,
(V./VCO,), EqVO, (V. / P,CO,).

@i3nMYHi HaBaHTa*KeHHA MoAe/oBaaAn 3a AOMNOMO-
roto BecnyBanbHoro eprometpa Dansprint. O6cTexeH-
HA CMOPTCMEHiB 3A4iMCHIOBaAM pasom 3 crewianictamu
HauioHanbHOro yHiBepcutety ¢isM4HOro BMXOBAHHSA Ta
cnopTy YKpaiHu Ta cniBpobiTHMKamm nabopaTopii Lab of
aquatic training monitoring and intervention of general
administration of sport of China.

KoHmuHeeHm. KsanidikoBaHi cnoptcmeHu (4ono-
BiKM, N=36), AKi cneujianisytoTbCcs y BECNyBaHHI Ha b6aun-
JapKax. 3aranbHi gadi: 25,1+1,9 pokis, 86,7+4,2 kr,
182,1+1,4 cm.

3a pe3ynbTatamum 4Yacy onaHHA guctaHuii 200 m i
1000 m 6ynu BigibpaHi BeCNYBaNbHUKN KCNPUHTEPUY,
n=18 (4ac npoxomskeHHsa AmuctaHuii 200 m — 36,100
-36,980 c) i «cTaepu», N=18 (4ac NPOXoAKEHHA AUCTAH-
Lii 1000 m — 30,0-32,0 c).

3HayeHHA nokasHuKiB MCK, noTy»KHOCTi i EMHOCTI
aHaepobHoro eHeprosabesneyeHHs y BCiX 06CTEKEHMUX
3HAXOAM/IUCA B MEXax MOAENIbHOTO HOPMATMBY ANA
KBanipikoBaHMX BecnyBa/ibHUKIB Ha OakgapKkax [13]
(signosigHo VO, max — 62,3-71,3 ml-min*-kg?, La max
test 90 s — 15,8-21,8 mmol-1?), wo ceigunno npo ogHo-
pigHicTb rpynu 3a GyHKLIOHAaNAbHUM MOTEHLiaIOM.

Bci yyacHuKM bynum npoiHdopmoBaHi npo BUMOru go
OOCNIAXKEHHS, a iXHi 6aTbKM Ta TPEHEPU [aNU CBOHO iH-
$opMOBaHy NMCbMOBY 3roZly Ha y4acTb. KomiTeT 3 eTUKM
focniaxeHb HauioHanbHOro yHiBepcutety ¢i3nyHoro
BMXOBaHHA i cnopTy YKpaiHKW y ayci lenbCciHCbKOi aekna-
pau,ii cxBanue yci npoueaypu.

3 METOH0 OLLiHKM CTPYKTYpU GYHKLiOHabHOrO 3a6e3-
nevyeHHA cnewianbHOI NpaLLe34aTHOCTI BECAYBa/IbHUKIB
i MOro KOHTPO/IKO 3aCTOCOBYBAIM KOMMJ/IEKC NMOKA3HUKIB
[13], saKki npeacTaBneHi B Tabanuax 1i 2.

[Ons aHanisy oTpumMaHux pesynbraTtie by BMKOpUC-
TaHWW CTAaTUCTUYHUIA NakeT (SPSS 28). na BU3HAYeHHA
CTaTUCTUYHOT AOCTOBIPHOCTI po3bixkHOCTel bynum 3acTo-
COBaHi HenapameTpuyHi KpuTepii YinkiHcoHa. Biporia-
HiCTb MOMWJIKM NPU CTaTUCTUHHOMY aHani3i BCTaHOB/O-
Ba/siacb Ha piBHi p=0,05 (piBeHb 3HAYYLOCTI).

Pe3ynbTatu AoCnigKeHHA Ta ix 06roBopeHHs.

OTpuMaHi AaHi CTOCOBHO ¢YHKLiOHaNbHOTO 3abes-
neyeHHs cneujanbHOI NpaLesaaTHoCTi KBanidikoBaHMX
BEC/lyBa/IbHUKIB 403BONUAN BUABUTU BiAMIHHOCTI 1oro
CTPYKTYPU Y BEC/NYBa/NIbHUKIB «CNPUHTEPIB» Ta «CTaE-
pie» (Tabn. 3).

3rigHO npeacTasneHux B Tabnuui 3 gaHUX BUpasHO
BUAHO, LLO Y KCMPUHTEPIBY» AOMIHYOTb KiNIbKiCHI Ta AIKic-
Hi XapaKTePUCTUKM, WO BM3HAYAOTb PiBEHb LUBUAKOI
KiHeTWKu. Mpu uboMy, 3HauYyLWi BigMiHHOCTI (p<0,05) 3a-
PEECTPOBAHI 33 XapaKTEPUCTUKAMM BigHOLIEHHA nere-
HeBoi BeHTMAALIT fo EQP,CO, i KOHUeHTpaLjielo nakTaTy
KPOBi B yMOBax MaKCMMi3aL,ii FiKONITUYHOI NOTYXKHOCTI
(La test 30). BupasHy TeHAeHLUiO A0 BigMiHHOCTEW BU-
3HAYeHO NPW MNOPIBHAHHI XapPaKTEPUCTUK peakLii nere-
HeBOI BEHTUAALIT A0 36inblueHHA CO, y samnxysaHomy
nositpi (EqVCO, test 30) B nepiog komnexcauii Bnamsy
HaBaHTa)KeHHs (10-15 c BiZHOBIOBaNLHOTO Nepioay).

Y «CTaepiB» AOMIHYIOTb KiNbKiCHI Ta AKICHI XapaKTe-
PUCTUKK, AKI BU3HAYAIOTb PiBEHb CTIMKOCTI i KOMMNeHca-
Lii BTOMM. 3Hauyww,i BigmiHHOCTI (p<0,05) 3apeecTpoBaHi
33 NUTOMUMM XapPaKTEPUCTUKAMM SiereHeBoi BeHTUAALT
Ao suknay CO, i cnoxmsaHHAa kucHio (EqQVCO, i EqQVCO,),
AKi ByNIM 3apeecTpoBaHi B ymoBax CTiliKoro ctaHy. Oco-
6/11BY yBary 3ac/yrosytoTb AaHi, AKi XapaKTepusyloTb
MOXK/IMBOCTi KOMMeHcaljii BTOMU. 36i/lblUeHHs Hanpy-
YKEHHA HABaHTAXKEHHA XapaKTEPU3YETbCA 3HAYYLLUM
36inblIeHHAM peakuii nereHeBOi BeHTUAALIT i eHepro-
3abe3neyeHHA. Haltbinbw BMpPas3HMM YMHHUKOM 3pOC-
TaHHA QYHKLiOHaNbHOro 3abe3neyeHHs HaBaHTaXKeHHA
KKPUTUYHOI» MOTYXKHOCTI Y «CTA€EPiIB» € CYyTTEBE 3POC-
TAHHA peaKuii cMCTeMWU 30BHILHbLOIO AMXaHHA, Cnps-
MOBaHOI Ha KOMMeHcaLlilo MeTaboniyHoro aunaosy i
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Tabnuua 1 — XapakTepucTMKa NOKa3HUKIB MOHITOPUHTY dyHKLiOHanbHOro
3abe3neuyeHHs cneuiaNbHOI NPaLE3AaTHOCTi CNOPTCMEHIB

OanHuui

[MoKa3HMK X
BUMIpY

XapaKTepVICTMKa MOKa3HWUKa

MTOMI XapaKTePUCTUKM NereHeBoi BEeHTUNALIT
40 napuianbHoro HanpykeHHs CO, B anbseo-
NApHOMY NoBITPi (KiHLeBa ¢paKLia NoBiTps, Wwo

EqP,CO, test 10 (tect 10
CceKkyHa)

Buauxaetbea), V- P.CO )

MTOMI XapaKTePUCTUKM NereHeBoi BEHTUAALIT
A0 36inbwenna CO,y nositpi (V,-VCO,), wo Bu-
OMXAETbCA B Nepios KoMneHcau,ii BNAMBY HaBaH-
TaxkeHHa (10-15 c BigHOBAIOBaIbHOTO Nepioay)

EqVCO," test 30 y. o.

MnTOMI XapaKTePUCTUKM NereHeBoi BEHTUAALIT
EQVCO, SSt (steady state)| y. o. 4,0 KoHueHTpauii CO,y nositpi (V,-PaCO,), wo
BMAMXAETHLCA (3a 30 C CTIMKOro cTaHy)

MUTOMI XapaKTepUCTUKKN NereHeBoi BeHTUAALT

EqVO, SSt y. 0. Ao cnoxueanHa O, (V. -VO,) 3a 30 c cTilikoro
CTaHy

EQVCO, ™SSt /EqVCO, " Crvming 361 _

CP (critical power / kpu- | % TYNiHb 36iNbWEeHHA GYHKLIOHAIbHOrO Hanpy-

YXEHHA B yMOBaXx pO3BMTKY BTOMMU B TecTi «Kpu-
TUYHA NOTYXKHICTb HABAHTAXEHHAY VE-VCOZ‘1 SSt/
EqVO,Sst/ EqVO,CP % V_VCO,*CP iV, VO,*VO, max SSt / V. -VO,*CP

TUYHA NOTYHKHICTh)

CTYniHb 3MiHWN BXXMBAHHA KUCHIO NPOTArOM Ha-
% BAHTAXXEHHA «KKPUTUYHOI» NOTYXKHOCTI NUTOMI
CTIMKOro CTaHy i CTafIoro po3BUTKY peakuil

VO, max CP / VO, max
SSt 100%

PiBeHb KOHLEHTpaLLii NaKTaTy KPOBi B ymoBax
La test 30 mmol-I? MaKCMMi3aLii F1iKoNITUYHOI NOTYXHOCTI (aHae-
po6Ha rNiKoNiTUYHA NOTYXKHICTb)

PiBeHb KOHUEHTpaLii 1aKkTaTy KPOBi, Npu AKOMY

La VO, max, mmol-I?*
2 cnoptecmeH gocar VO, max

PiBeHb KOHUEHTpaLii 1aKTaTy KPOBi B ymoBax
La CP mmol-I?* MaKCMMi3au,ii rikoniTMYHOi EMHOCTI (aHaepobHa
rNiKONITUYHA EMHICTb)

La test 30 / La CP % BigHOWEHHA EMHOCTI IaKTaTHOro eHeprosabes-
0

neyeHHs Bif 3arabHOro aHaepobHoOro pesepsy

HeobxiAHICTb 36inblieHHA cnoxmnBaHHA  KucHio (EQO,

HYBaZIbHMX | 3MaraibHWX HaBaH-
TaXKEHb.

Pasom 3 TMm, 3 JaHuUX, HaBse-
AeHux B Tabnuui 3, BUAHO Big-
CYTHICTb BigMiHHOCTEW BEAUYUH
aHaepobHoi emHocTi (La CP).
Y3aranbHeHi AaHi cBig4atb npo
HaABHICTb aHaepobHOro noTeH-
Liany AK y «CNpuHTEpIiB», TaK i y
«CTa€EpiB», ane B npoueci aHani-
3y 6yn0 BUABNEHO, WO MEXaHi3-
MW 1oro peanisauii pisHi. MoBa
Mae npo aHani3 cniBBigHOLWEHHA
aHaepobHOi eMHOCTI i aHaepob-
HOI noTyxHocTi (La test CP / La
test 30s). TaK, cniBBigHOWEHHA Y
«CMPUHTEPIB»  3HAXOAMTbCA Ha
piBHi 58,3 /41,7%, a y «cTaepiB»
—31,6 / 68,4%. Y BecnyBanbHUKIB
«CMPUHTEPIBY  MPOCTEXYIOTbCA
YiTKi 3aKOHOMIpHOCTI MOGini3auii
NOTYXKHOCTI aHaepobHOro eHep-
rozabesneyeHHa, WO CNpuAe
BK/IIOYEHHIO LUBUAKICHO-CUNOBUX
MOK/IMBOCTEN CMOPTCMEHIB i iX
peanisauito B Npoueci KOpOTKOo-
CTPOKOBUX  BMCOKOIHTEHCUBHMUX
HaBaHTaXXeHb. Y BeCNyBa/IbHUKIB,
AKi cnewianisyroTbCca Ha AUCTaHL, T
1000m, cnocTepiraetbcs 36inb-
WEeHHA €EMHOCTI NiKONITUYHOIO
eHeprosabesneyeHHs, Moro pea-

SSt / EqO, CP i VO, max CP / VO, max SSt) BignosigHo  /N1i3aLis NPOTATOM NPOXOAMKEHHA 3MaraabHOI AMUCTaHLI.
[LMHaMIKM YyTPUMaHHA CTIKOrO CTaHy, AKMIA NOCTynoso B YMOBax TPMBasoOro HaBaHTaXKeHHA Le cnpuae 36inb-
nepexoamuTb B KBa3iCTINKMNA. LLEHHIO NPOABIB CUNIOBOI i cnewiaNbHOI BUTPMBANOCTI.
3BepTatoTb Ha cebe yBary xapaktep 3miH KOHLLEHTpa- HaABHi BigMiHHOCTI «CNpuUHTEpIB» i «CTaepiB» Oco-
uii naKkTaTy KpoBi. 3Hauywa cranicTb «nepeHocumocTi  6/MBO MpOABAAIOTbCA MNP aHanisi  iHAMBIAYyanbHUX
naktaty» (La VO, max) € o4HUMM i3 Habinbw iHpopMma-  XapaKTepWUCTMK MiAroTOBAEHOCTI, AKi OpieHTOBaHi Ha
TUBHUX XapPaKTEPUCTUK BUTPUBANOCTI. BOHM popmMytoTb  MaKCMMaibHi 3HaYeHHA $i3ioN0oriYHNX NOKa3HMKIB BifA-
nepeaymosu yTpumaHHa VO, max B ymOBax 3Ha4yHoro  MosiAHO cneuianisauii cnopTcmeHis (tabn. 4).
NIaKTaT-auMAa03y, XapaKTePHOro ANA HaMNpyKeHUx Tpe- 3rigHO HaBeAEHWM XapaKTEPUCTUKAM MOMKANBOCTI

Tabnuua 2 — 3micT KOHTpONIO PyHKLiOHaNbHOrO 3a6e3neyeHHn
Ta XpoHOrpama 1oro npoBeAeHHA B NpPoLeci 06cTeXxeHHA
Bec/nyBanbHUKIB Ha 6aiiaapKax

TecToBi 3aBAAHHA [MoKa3HUKK

CnpAMOBAHICTb OLiHIOBAHHA: WBMAKA KiHETUKA peaku,ii

TecT 10 cekyHz (test 10) EqPaCo,

Yac BigHOBANEHHSA 1 XBUNNHA

TecT 30 cekyHZ (test 30) EgCOZ

Yac BigHOBNEHHA 7 XBWU/IMH. 3abip KPOBi AN15 BUMipY NakTaTy — 3 Ta 5 XBUANHA, peecTpy-
€TbCA BULIMI NOKA3HUK

CnpsIMOBAHICTb OLLiHIOBAHHA: CTIMKWUI CTaH peakLii

Cren tecT:1 cxoaunHKa 150 —
BT, 2 (3,4 ...) cxoauHka + 20 EqCO, SSt; EqVO,™SSt; La VO, max; VO, max
BT; epromeTtp Dansprint

Yac BigHOBNEHHA 7 XBUAWH. 3abip KPOBi A1A BUMipY NakTaTy — 3 Ta 5 XBUANHA, PEECTpY-
€TbCA BULLUIN NOKA3HUK.

CnpsAMOBAHICTb OLiHIOBAHHA: KOMMNEHCcaLia BTOMM B NPOLECi BUKOHAHHA HaBaHTaXKEeHHs 3
KKPUTUYHOIO» NOTYXHiCTIO poboTH (test 90 s)

TecT «KKPUTUYHA» NOTYXK- VO, max CP / VO, max SSt 100%; V,-VCO,™ SSt /V,-VCO,™ CP;
HicTb, 90 cekyHa (CP) V, V0,155t /V, VO, CP; La CP, La test 30 / La CP

BigHoBneHHA YCC po 120 ckop.-XxB?, peeCTPYETHCA Yac BiAHOBAEHHA.

3abip KpoBi AnA BUMipy nakTaTy — 3 Ta 5 XBUIMHA, PEECTPYETHCA BULLNI NOKA3HUK.

peanizauii ¢yHKLiOHaNbHUX pe-
3epBiB Bec/yBajsbHUKIB popmy-
I0TbCA BiANOBIAHO NEBHOI cnewia-
nisauii. Ctumynauia popmyBaHHA
®YHKLIOHANbHOT CUCTEMU Ha KOH-
KpeTHy opraHisauito disionoriu-
HUX MpoLeciB, AKi 3abe3neuyyoTb
NPUCTOCYBaHHA [0  peanisauii
pe3epBHUX MOXKIMBOCTEN oOpra-
Hi3My, CTBOpPIOIOTb MNepesyMoBU
36iNblUEHHA LWBMAKOCTI po3rop-
TaHHA aepobHoro eHeprosabes-
NeYyeHHA y CMOPTCMEHIB «CTae-
piB» (36inblweHHAM peakLii V, Ha
36inbwenHa P,CO,). Mpu ubomy
3POCTaHHA  peakuii  AUXaNbHOI
KoMneHcaulji meTaboniyHoro auu-
003y 4,03BOMAE BM/IMBATU Ha CTaH
dyHKLioHaNbHOrO 3abe3neyeHHs
npauesaaTHOCTI B NPOLLEC TpeHy-
Ba/IbHMUX HABAHTAXKEHb NepeBaX-
HO aHaepobHOI CNPAMOBAHOCTI.
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BUCHOBKM. Tabnuua 3 — MoKasHUKK PyHKLiOHaNbHOrO 3a6e3nevyeHHs cnewjiaibHOi
1. Bwu3HauyeHi fAKicHi Ta npaue3gaTtHocTi KBanidpikoBaHUX BecnyBaabHUKIB (n=36)
o ~ x
KiNIbKICHI BiAMIHHOCTI peaKuii ° i S g o
.. . — =1 o ' ~ G
disionoriyHoro HanpyeH- | I S + 0 o 5 5 P | & Qx 0
. . | == o i an ) ) € e | g 23| a | &8
HA pecnipaTtopHoi cuctemun i | 5 o g 2 o - pl 8 Le| =8| O |=g
= © ~ = O ~ 4 (@) o ©
eHeprosabesneueHHs Becay- | 55 | & S E T z - A |l xa | - N
; SE| & g - 2| o £V =
Ba/IbHUKIB B YMOBax MoAento- w Q|2 o ©
BaHHSA HaBaHTaKeHb 3marasib- S - e =
. . BecnyBanbHUKY, AKi cnewianisytoTbea Ha gucTaHuia 200 m ( n=18)
HOI AiANbHOCTI. -
X 2,4 35,5 10,5 39,3 39,1 12,2 3,8 5,0 1,4 18,0 | 41,7
2. BctaHoBANEHO, WO Yy BEC-
S 0,2 1,3 0,5 1,3 1,2 0,5 0,2 0,3 0,1 0,6 0,5

/IYBAJIbHUKIB  «CNPUHTEPIB» | iy | 19 | 2090 | 81 | 351 | 350 | 11,0 | 3,3 | 44 | 1,0 | 142 | 43

AOMiHYIOTb isionorivHi peak- | max | 3,1 | 41,1 | 12,3 | 42,8 | 42,2 | 13,7 | 42 | 54 | 1,7 | 19,8 | 346
Uil WBKMAKOT KiHeTUKK. Y Bec- | 25% 2,1 33,5 7,9 37,3 35,7 10,2 4,0 4,6 1,1 15,6 | 49,4
75% 2,9 39,9 9,6 42,9 | 39,9 | 12,8 4,3 5,6 1,6 18,3 | 48,1
BecyBanbHUKM, AKi cnewianisytoTbca Ha gucTaHuia 1000 m ( n=18
2,2* 33,1 7,1% | 41,9*% | 41,9*% | 15,0* | 4,5* 6,2* 4,4* | 19,0 |68,4*
0,2 1,3 0,4 1,2 1,1 0,5 0,2 0,1 0,15 0,7 1,0
min 1,8 27,0 6,0 37,9 38,1 12,9 4,1 5,7 4,0 16,0 | 63,1
dyHKujoHanbHOro  3abesne- | max | 2,9 | 381 | 82 | 440 | 439 | 174 | 51 6,5 49 | 216 | 70,9
YeHHA cneuianbHOi npauyes- | 25% 1,9 31,0 5,5 389 | 39,0 | 13,9 4,2 5,9 4,1 17,8 | 67,0
[ATHOCTI  BMPA3HO nposBAsA- 75% 2,7 36,7 7,7 42,0 | 42,8 16,5 4,7 6,4 4,7 19,2 | 69,3
MpumitKa: * BigMIHHOCTI «CNPUHTEPIB» i KCTAEPIB» CTAaTUCTUYHO 3HaYyLWi npm p<0,05.

NYyBaJIbHUKIB «CTA€EPiB» — TaKi,

O BM3HAYaloTb piBEHb CTil-

KOCTi i KOMNeHcaLii BTOMM.

(AR

3. BwuasneHi BigMiIHHOCTI

IOTbCA NPW aHaANi3i pe3ynbTaTis .
Ta6nuua 4 — MNopiBHANbHA XapaKTepPUCTUKA

(x+S<n__) dyHKuUioHanbHOro 3a6e3neyeHHs
cnewianbHOI Npaue3aaTHOCTIi BEC/yBa/IbHUKIB

NnpeAcTaB/EHOro B CTaTTi i NPOBEAEHOrO MOHITOPUHIY
¢dyHKLiOHasIbHOrO 3abe3neyeHHA creujianbHOI Npaues-

[ATHOCTI CMOPTCMEHIB. (n=36)
MepcnekTMBM NOAANBLLUX AOCNIAYKEHD. _
. [ianasoH X +S<n
[MepcnekTUBHUM HANPAMOM NoZanblUMX A[0CAI- MokasHuKK mex
IXKEHb € BAOCKOHA/NIEHHA KOMM/IEKCHOrO MOHITOPUHTY «Cnpuktepu» | «Craepu»
. . EgPaCO, test 10 2,6-3,1 2,4-2,9
BM3HA4YeHHA ¢yHKLiOHanbHOro 3abesneyeHHs cneui-

) . _ EqCO, test 30 36,8-41,1 | 34,4-38,1
aNbHOI Npaue3faTHOCTI CMOPTCMEHIB LUAAXOM AOMO- La test 30 110123 7582
BHEHHA [0 NpeAcTaB/eHoro B CTaTTi QyYHKLiOHaNbHO EqQVO, SSt 40,6-42,8 43,1-44,0
niaxoay BUKOPWUCTAHHA AKICHOro i KinbKicHOro aHani- EqCO, Sst 40,3-42,2 43,0-43,9
3y PEXMMIB MaconepeHeceHHs pecnipaTopHux rasis s |2 VO, max 12,7-13,7 15,5-17,4

L. . . . EqO, SSt/ EqO, CP 4,0-4,4 4,7-5,1
OpraHi3ami Npy HaBaHTAXKEHHAX Pi3HOI IHTEHCUBHOCTI, a EqCO, S5t /EqCO, CP 5356 6365
TaKOX OLiHKa iX EKOHOMIYHOCTI | ePEeKTUBHOCTI, WBMA-  [vO_ max CP / VO, max SSt, 100% 1,5-1,7 4,65-4,9
KOCTi po3ropTaHHsa ¢isionoriyHMx npouecis B nepexia- La CP 18,6-19,8 19,7-21,6
HUX NepioAax 3MiH byHKLiOHYBaHHS. La test 30 /La CP 34,6,2-43,2 | 69,4-70,9
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XAPAKTEPUCTUKN GYHKLIIOHANIBHOIO 3ABE3MNEYEHHA CMELIANBHOI NPALLE3AATHOCTI BEC/TYBA/IbHU-
KIB

OaueHko O. A., Komonade A. O., ®ininnos M. M., InbiH B. M., To }eHxao

Pe3tome. Y cyyacHOMy CMopTi 3marasibHa AifafbHICTb PO3MAAAETLCA AK KAOUYOBUIN GAKTOP A/1A BUBYEHHA Ta pe-
anisauii PyHKLUiOHaNbHMX pe3epBiB y CMOPTCMEHIB. BBarKa€eTbes, WO ¢isionoriyHe HaBaHTaXKeHHA, NCUXOEMOLINHWI
CTaH, MOTUBALLiA Ta iHWI MeHTa/bHI paKTOpN MatoTb BU3HAYabHUIA BMNAWB Ha afanTaliliHi NpoLecn Ta HOBi MOX-
NMBOCTI y cnopTi. JliTepaTypHO NpeAcTaBieHO PiSHOMAHITHI GaKTOpK, AKi BU3HaYaloTb CTPYKTYPY QYHKLiOHanbHOro
3abe3neyeHHs cnewjanbHOI NpaLEe3aaTHOCTI Y cnopTcmeHiB. LLi paKkTopm BKAKOYAKOTb AKICHI Ta KiNbKiCHI XxapaKTepuc-
TUKM LWBWUAKOI KiIHETUKM di3ionoriyHMX NpoLeciB, CTIMKOro CTaHy, CTaNoro PO3BUTKY PeaKLil, i CTPOMOMHICTb KOM-
neHcauji BTOMW Npu BUCOKil iIHTEHCUBHOCTI GisMYHMX HaBaHTaxKeHb. LIi KomnoHeHTH 6a3ytoTbca Ha BMCOKOCMEL a-
Ni30BaHMX PeaKTUBHUX BAACTUBOCTAX OPraHi3My, AKi BU3HAYatoTb MOro 34aTHICTb eEKTUBHO BUTPUMYBATU i3nYHI
HaBaHTAXKEHHSA.

B cTatTi HaBeaeHW aHanis GyHKLiOHanbHOro 3abe3neyeHHs CMOPTCMEHIB 3 MEeTOH BMBYEHHA i3ioNoriyHmx
MeXxaHi3miB, AKi 3a6e3neuytoTb Pe3yAbTaTUBHICTb NPW NEBHIN CTPYKTYpPi 3maranbHoi AianbHOCTI. Pesynbtati ¢isi-
O/I0FYHOrO TeCTYBaHHA NOKa3aan 0COBAMBOCTI KiNbKICHUX Ta AKICHUX XapaKTepuUCTUK dyHKLiOHabHOro 3abe3ne-
YyeHHA Gi3nYHOI Npaue3faTHOCTI BecNyBaibHMKIB Ha BagapKax, AKi cneujianisytoTbea Ha agmcTaHuiax 200 i 1000 m.
Lle 403BONMNO BU3HAYUTU BiAMIHHOCTI GYHKLIIOHYBaHHA pecnipaTopHOi cMcTeMu i eHeprosabesneyeHHa poboTh B
ymoBax moaynaLii Gi3ioNnoriyHoro HaBaHTaXKeHHA Ha PiBHI 3maraibHOro. BuasneHo, WO y BeCNyBabHUKIB, AKI cne-
Lianisyrotbca Ha guctaHuii 200 m, ZLOMIHYOTb KifIbKiCHI Ta AKICHI XapaKTePUCTUKMU, LLLO CBiAYATb NPO piBEHb LWBUAKOT
KiHETUKM ¢isionoriyHnx npouecis. BOHM BU3HaYeHi 3a MTUTOMUMM NOKA3HMKaMW iereHeBoi BEHTUAAL,T BiAHOCHO A0
napuiasbHoro Tucky CO, B afibBEOSIAPHOMY MOBITPI, 33 KOHLEHTPALIEI0 IAKTATy KPOBi B YMOBaX MaKCMMi3aLii miko-
NITUYHOT NOTYXHOCTI Ta iHWKWMK. Y BECTYBANIbHUKIB, AKI Cnewiani3ytoTbca Ha aucTaHuii 1000 m, 4OMIHYOTb KinbKiCHI
i AKICHI XapaKTePUCTUKM CTIMKOCTI peaKLili Ta KOMMNeHcal,ii BTOMM, AKi BU3HA4YaloTbCA 3@ BiAHOLWEHHAMMU IereHeBoi
BEHTUIALLIT 0 CNOXMBAHHA KUCHIO i 36inbeHHAM CO, y BUAMXYBAHOMY i a/bBEOIAPHOMY MOBITPI B NepioA CTiliKoro
CTaHY, a TAaKOXK 33 KOHLLEHTPALLIEIO NPU LbOMY NaKTaTy KpoBi. XapakTep ¢i3ioNoriYyHOro HaBaHTaXKeHHA BU3HaYaBcA
33 CTyneHem NpUPOCTY CMOXMBAHHA KWCHIO, SIereHeBoi BeHTUAALjT, BugineHHs CO,. BarommMm YMHHUKOM aHasisy
6yno AocnigmeHHa rnikoNiTUYHOT EMHOCTI HaBaHTaXKEHHSA KKPUTUYHOT» MOTYXKHOCTI BigNoBiAHO aHaepobHoro pe-
3epBy CMOPTCMEHIB.

KnouoBi cnoBa: yHKLIOHaNbHI MOXANBOCTI, KapaiopecnipaTopHa cucTema, eHepro3abesneyeHHs, WBUAKa Ki-
HETUKA, CTIMKWI CTaH, KOMMNEeHcaL,is BTOMM, BEC/YBaJIbHUKM Ha BagapKax.

CHARACTERISTICS OF FUNCTIONAL SUPPORT FOR SPECIALIZED PHYSICAL PERFORMANCE IN ROWERS

Diachenko O. A., Komolafe D. O., Filippov M. M., llyin V. M., Guo Zhenhao

Abstract. In modern sports, competitive activity is regarded as a key factor for studying and implementing ath-
letes’ functional reserves. It is believed that physiological load, psycho-emotional state, motivation, and other men-
tal factors significantly influence adaptation processes and open up new possibilities in sports. The literature pres-
ents various factors that shape the structure of functional support for specialized performance in athletes. These
factors encompass qualitative and quantitative characteristics of the rapid kinetics of physiological processes, stable
states, consistent development of reactions, and the ability to compensate for fatigue during high-intensity physical
exertion. These components rely on the highly specialized reactive properties of the body, determining its capacity
to effectively withstand physical demands.

The article provides an analysis of the functional capabilities of athletes with the aim of studying the physiologi-
cal mechanisms that contribute to performance in a specific structure of competitive activities. The results of physi-
ological testing revealed distinctive quantitative and qualitative characteristics of the functional capacity of rowers
in kayaks specializing in distances of 200 and 1000 meters. This allowed for the identification of differences in the
functioning of the respiratory system and energy supply during the modulation of physiological load at the competi-
tive level. It was found that rowers specializing in the 200 m distance exhibit dominant quantitative and qualitative
characteristics indicative of a rapid kinetics level of physiological processes. These characteristics were determined
by specific indicators of lung ventilation relative to partial pressure of CO, in alveolar air, lactate concentration in
conditions of maximizing glycolytic power, and others. In contrast, rowers specializing in the 1000m distance dem-
onstrate dominant quantitative and qualitative characteristics related to reaction stability and fatigue compensa-
tion. These characteristics were identified based on the ratios of lung ventilation to oxygen consumption, increased
CO, in exhaled and alveolar air during the stable state, and lactate concentration. The nature of physiological stress
was determined by the degree of increase in oxygen consumption, lung ventilation, and CO, excretion. An essential
factor in the analysis was the investigation of the glycolytic capacity of the “critical” workload corresponding to the
anaerobic reserve of athletes.

Key words: functional capabilities, cardiorespiratory system, energy supply, fast kinetics, stable state, fatigue
compensation, rowers, kayakers.

ORCID and contributionship: / ORCID Ko»KHOro aBTopa Ta iXx BHECOK 4,0 CTaTTi:
Diachenko O. A.: https://orcid.org/0009-0003-8380-3713 AEP

106 ISSN 2077-4214. Bicuuk npo6nem Gionorii i meguuunn — 2023 — Bun. 4 (171) / Bulletin of problems in biology and medicine — 2023 - Issue 4 (171)



Bl010r1A / BIOLOGY

Komolafe D. O.: https://orcid.org/000-0003-0279-0512 ABcP
Filippov M. M.: https://orcid.org/0000-0001-5096-7445 A
llyin V. M.: https://orcid.org/0000-0001-7140-0659

Guo Zhenhao: https://orcid.org/0000-0002-2843-9301 B¢

Conflict of interest / KoHdnikT iHTepecis:
The authors declare no conflict of interest. / ABTopu 3a8BAAI0Tb NPO BiACYTHICTb KOHMAIKTY iHTEpeCiB.

Corresponding author / Aapeca ana KopecnoHgeHu;i

Diachenko Olga Andriyivna / sueHko Onbra AHApiiBHa

National University of Ukraine on Physical Education and Sport / HauioHanbHKUiI1 yHiBepcuTeT $isMYHOro BUXO-
BaHHA i cNopTy YKpaiHu

Ukraine, 03150, Kyiv, 1 Fizkultury str. / Aapeca: YkpaiHa, 03150, m. Kuis, Byn. ®iskynbTypu 1

Tel.: +380500862125 / Ten.: +380500862125

E-mail:_dnkolga@gmail.com

A —Work concept and design, B — Data collection and analysis, C — Responsibility for statistical analysis, D — Writing the article, E — Critical review,

F — Final approval of the article / A — koHUenuis po6oTy Ta an3aiiH, B — 36ip Ta aHani3 gaHux, C — BiANOBIAANbHICTb 3a CTaTUYHKUIA aHani3, D — Ha-
nucaHHA cTaTTi, E — KpUTnuHWUii ornag, F — octaToyHe 3aTBEpAMKEHHA CTaTTI

Received 24.05.2023 / Cmamms Hadiiliwna 24.05.2023 poky

Accepted 07.11.2023 / Ctatta npuiiHaTa o apyky 07.11.2023 poky

DOI 10.29254/2077-4214-2023-4-171-107-116
UDC 611.12-053.13:546.48’131:546.461.4:616—-091.8-092.9
Shatorna V. F., Lomyha L. L.

ANALYSIS OF CHANGES IN THE MICROELEMENT STATUS OF THE HEART

OF RATS DURING CHRONIC CADMIUM INTOXICATION
Dnipro State Medical University (Dnipro, Ukraine)
verashatornaya67 @gmail.com

Cadmium is a heavy metal that enters the body in various ways, is involved in metabolic processes, accumulates
in various tissues and organs, and can cause pathological changes and diseases. For example, cadmium significantly
impacts the liver and kidneys, nervous, cardiovascular and reproductive systems. Copper and zinc can compete with
cadmium for certain receptors or metabolic pathways, which allows them to reduce their negative impact. It may
open prospects for using copper and zinc as potential bioantagonists. This competitive process can lead to a reduc-
tion in the absorption of cadmium by cells, which in turn reduces its toxic effects. The interaction of cadmium with
copper or zinc is a complex process, and the level of accumulation of these metals in female rat embryos and hearts,
as well as heart mass index, may provide some insight into the toxicological and antagonistic nature of these inter-
actions. Understanding these processes is important for developing strategies to protect against cadmium toxicity
and further developing preventive measures to maintain heart health. The study was conducted on pregnant female
Wistar rats throughout the entire gestation period, divided into four groups. Indicators of quantitative accumulation
of cadmium, copper and zinc in embryos and hearts of females were analysed, and heart mass indexes of females
in all four groups were calculated, which allowed us to identify certain patterns of effects and interactions of copper
and zinc concerning cadmium.

Key words: heavy metals, cadmium, zinc, copper, heart, rat embryos.

Connection of the publication with planned re-
search works.

The experimental study was conducted within the
framework of the research work of the Department of
Medical Biology, Pharmacognosy, Botany and Histology
of DSMU, “Biological basis of morphogenesis of organs
and animals under the influence of trace elements and
ultramicroelements in the experiment” (state registra-
tion number 0118U006635).

Introduction.

Heavy metal ions that enter the body from the en-
vironment bind to many molecules in body tissues, in-
cluding proteins and polysaccharides. In addition, many
of these metals are biologically active and involved in
various physiological and pathophysiological reactions.
As a result of cadmium absorption by the body, it is eas-
ily transported [1] and distributed to tissues and organs,

causing negative effects on the body. Even in low doses,
cadmium has a toxic effect on the nervous system, im-
mune system, reproductive system, and cardiovascu-
lar system [2, 3]. Since cadmium is actively involved in
physiological processes [4] and can cross the placental
barrier, its accumulation leads to changes in the activ-
ity of various enzymes, shifts in the main morphologi-
cal parameters, and significantly disrupts the balance of
trace elements in the adult rat and embryos [5]. Cad-
mium can both increase the content of certain trace ele-
ments, causing their retention in tissues and organs and
vice versa — cause significant losses of certain divalent
cations, replacing them with itself. The level of cadmium
accumulation depends on the dose, duration of intoxi-
cation, route of administration, the chemical formula of
the compound, type of tissue or organ, age and physi-
ological state of the organism.
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