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In strength sports, physical activity in an isometric (static) mode is widely used, but the underlying mechanisms
that influence the cardiovascular system's parameters have not been fully studied. The relationship between dosed
static load and anthropometric parameters attracts even less attention from specialists in sports, physical education
and sports medicine. Therefore, our study aimed to investigate reactive changes in the activity of the heart and blood
vessels after static exercise in individuals with different body mass index (BMI). We studied 21-year-old men with nor-
mal and elevated BMI, changes in the parameters of the circulatory system were recorded using tetrapolar thoracic
rheoplethysmography, and the static load was modelled by holding a force of 50% of the maximum force on the DS-
200 state dynamometer for 15 seconds. Central haemodynamic parameters were recorded before the load was ap-
plied and within 3 minutes after it. Statistical data processing was performed using the computer program IBM SPSS
Statistics, version 26, using nonparametric methods of evaluating the results obtained. It has been established that
isometric physical activity in young men with different BMI causes the same nature of changes in the parameters of
central haemodynamics. Differences in body mass index and body weight affect only the degree of manifestation of
reactive changes in the circulatory system. During rapid recovery after static exercise, the Lingard phenomenon was

more pronounced in individuals with a high body mass index.
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Connection of the publication with planned re-
search works.

The presented work is a fragment of the research
work of the Department of Medical and Biological Disci-
plines of the National University of Ukraine on Physical
Education and Sport «Influence of exogenous and en-
dogenous factors on the course of adaptive reactions of
the body to physical activity of different intensity» (state
registration number 012U108187).

Introduction.

The vast majority of sports are characterised by
muscle activity in a dynamic mode. However, in recent
years, the scientific and sports community has shown
increasing interest in the underlying mechanisms of
static exercise [1, 2]. The static exercise regime, or iso-
metric contraction, is an effective means not only for de-
veloping strength, endurance and flexibility. There are
programmes in strength fitness and artistic gymnastics
based on the predominant use of static exercises [3-5].
It is known that in the process of static loads, as a re-
sult of vascular compression by the working muscles,
their blood supply decreases, and the acceleration of
respiration and blood circulation mainly occurs after its
completion. The latter fact contributes to an increased
release of metabolic products into the bloodstream,
which stimulates the activity of not only the circulatory
system but also the respiratory system. The difference
between different exercise modes determines the pe-
culiarities of physiological processes and the difference
in haemodynamic response. However, in the modern
specialised literature, there are not enough scientific
works on the study of the effect of static loads on the
parameters of the circulatory system [6-8]. In turn, the
problem of the relationship between static physical ac-

tivity and anthropometric parameters attracts even less
attention from scientists [9, 10]. In the available litera-
ture, we could not find scientific publications devoted to
the study of the effect of compositional content on the
course of rapid recovery after static exercise.

The aim of the study.

To determine the peculiarities of the effect of dosed
static load on the parameters of the circulatory system
during the period of early recovery in people with differ-
ent body composition characteristics.

Object and research methods.

We examined 42 untrained men (20 years old) with-
out bad habits, acute diseases or chronic pathology
during the study. In order to form groups, we used the
Martine test, according to which only those with a nor-
motonic response of the circulatory system (36 people)
were selected from the examined young men. To study
the reaction of the circulatory system to static load, the
weight and length of the body were determined (using
a floor height meter with mechanical scales RPV 2000),
body mass index (BMI) according to the Ketley for-
mula (Ketley index, KI = body weight (kg)/height? (cm),
maximum static strength (using a state dynamometer
DS-200). In order to analyse the results, the examined
young men were divided into two groups according to
the criteria of BMI and body weight following WHO rec-
ommendations — individuals with normal BMI and body
weight (group 1, n=18, BMI from 18.8 to 24.9; mean
value in the group — 21.6, mean height 178.2 cm, mean
body weight — 68.4 kg), people with high BMI (group 2,
n=18, examined with BMI from 27.4 to 30.0; mean value
in the group — 28.1, mean height 177.6 cm, mean body
weight — 77.9 kg). Individuals with a lower than average
BMI and those with a BMI considered obese were not
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included in the study. The study
was conducted following the

Table — Changes in the parameters of cardiac output
and central haemodynamics in response to static load

bioethical standards of the Dec- First minute after | Second minute | Third minute
laration of Helsinki, the Council | Parameter |Group| Before SL SL after SL after SL

of Europe Convention on Human 1 76,01+3,12 71,34+3,01* 79,82+3,23* 77,12+3,09
Rights and Biomedicine (1977), | HR, bps 2 | 83,82£3,42° | 77,00¢3,38*A | 90,0943,54*" | 86,53£3,410
relevant WHO regulations, and 1 | 66,70+2,89 62,41+2,32* 76,17+3,31* | 69,24£2,91
the laws of Ukraine. SV, ml 2 | 56,63t2,678 | 51,2142,81*A | 67,86+2,81*" | 58,91+2,85

) Et‘;"g'.c Ioa? (SL) }Naslycreftﬁd . 1 | 36,05:1,42 | 33,7411,20* | 41,17¢1,73* | 37,43%1,50
n}'axi?nu':ngsiagfcgrge ?)?1 t"d?e tD; I, mi/m 2 | 28,891,218 | 2613110 | 34,62+1,40*" | 30,06+1,35
200 dynamometer for 15 sec- | ci, lmin/m? —L 2,74+0,23 2,4240,21* 3,29+0,26* 2,89+0,23
onds. Before the exercise and 2 2,4240,17A 2,0240,15%A 3,13£0,21*A 2,600,194
at the 1st, 2nd and 3rd minutes |vay, min L 5,0740,36 4,45+0,31* 6,08+0,41* 5,34+0,38
after the exercise, blood pres- 2 4,75+0,29A 3,94+0,19*A 5,93+0,39%" | 510+0,36%A
sure was measured in yoUNg |sgp, mm Hg || 120026227 | 136,39:4,73* | 132,94:3,83* | 123724261
men, and heart rate (HR) was 2 | 122,47¢3,42 | 141,94#4,84* | 134,71#3,95* | 126,96%2,83
calculated for 10 seconds pa|_ DBP, mm Hg. 1 75,14+2,02 88,00+3,14* 82,01+3,02* 77,45+2,76
pably on the left carotid artery. ! 2 77,25+2,45 92,00+4,05* 84,88+3,92* 81,88+3,51
At the same time, a tetrapolar |TPVR, 1 1421,03498,01 | 1871,23+114,09* |1302,04+109,42*| 1391,75+102,94
chest rheoplethysmogram was |din*s*cm® 2 |1549,68+104,2"|2205,74+183,15*A |1329,68+121,57*|1519,58+142,37/

recorded in a standing position
using the Cardio+ computerised
diagnostic complex. The follow-
ing parameters were analysed: heart rate (HR), stroke
and minute blood volumes (SV and MBYV, respectively),
stroke and cardiac indices (SI and Cl), total peripheral
vascular resistance (TPVR), systolic and diastolic blood
pressure (SBP and DBP). We analysed cardiac output
and total peripheral vascular resistance by indicators
normalised to the body surface area of the subjects
(SI, CI) rather than by absolute values of systolic and
cardiac output to level anthropometric differences be-
tween individuals from different groups. Statistical data
processing was performed using the IBM SPSS Statistics
computer program (version 26), using nonparametric
methods to evaluate the study results.

Research results and their discussion.

After preliminary selection and formation of groups
using the Martine test, 36 young men participated in
the study. Changes in the parameters of central hae-
modynamics in the examined young men from different
groups before static load and during the rapid recov-
ery period are presented in the table. According to our
study, the parameters of central haemodynamics are
characterised by several differences depending on BMI
and differ in individuals of different groups both at rest
and by the nature of urgent adaptation to static load.

In young men of group 1, the resting heart rate
(76.014£3.12 bpm) was significantly lower by 10.27%
compared with representatives of group 2 (83.82+3.42
bpm). At rest, both groups’ heart rates met the
normocardia criteria. SL caused an initial decrease in
heart rate in both groups (6.14% and 8.11%, all with
p<0.05) compared with the baseline. However, within 1
minute after the cessation of SL, both groups showed
an increase in heart rate, but to a different extent — by
5.01% in group 1 and 7.48% in group 2 (all with p<0.05).
Subsequently, there was a tendency to restore the initial
heart rate level. It was more effective in young men
with normal BMI because, at the last follow-up period,
the difference in heart rate from the resting state was
1.46%, while in group 2, it was 3.23%.

The value of the SV in group 1 in the resting state
was 66.70+2.89 ml/min, which is 15.10% higher than

Notes: * — statistically different from the resting state, » — statistically different from the values of
group 1 in the same observation period.

the value of the SV in group 2 (56.6+2.67 ml/min).
Changes in the value of the SV after SL are characterised
by similar dynamics in individuals of both groups —
immediately after SL, the SV parameter decreases,
and after one minute, it compensatory increases with
further gradual recovery to the initial state. Thus, the
initial decrease in the SVimmediately after SL was 6.43%
(p<0.05) in group 1 and 9.57% (p<0.05) in group 2. In
1 min after the cessation of exercise, a compensatory
increase in the SV occurred in both groups — by 14.20%
(p<0.05) in group 1 and by 19.83% (p<0.05) in group 2.
As in the case of changes in heart rate, the parameter
of SV recovered faster in group 1 because, at the end
of the observation period, the difference in SV with the
baseline was 3.81%, in contrast to group 2, in which SV
differed by 4.03%.

The value of Sl in group 1 at baseline was 36.05+1.4
ml/m2, which is 19.86% higher than the value of the
same parameter in group 2 (28.89+1.2 ml/m?). The first
minute after SL was characterised in both groups by a
decrease in Sl — by 6.43% (p<0.05) in group 1 and by
9.57% (p<0.05) in group 2. The second minute after SL
was characterised in both groups by a compensatory
significant increase in Sl values — in group 1 by 14.20%
(p<0.05), in group 2 — by 19.83% (p<0.05). Similarly to
the changesin HR, SV and MBYV, the third minute after SL
is characterised by the restoration of the Sl value to the
resting state, but this occurs faster in group 1 patients
—in them, at 3 minutes after SL, the difference with the
resting state is 3.81%, while in group 2 — 4.03%.

The value of CI in patients of group 1 at rest was
2.7420.22 I/min/m?, which is 11.63% higher than the
same parameter in group 2 (2.42+0.17 I/min/m?). SL
causes a decrease in the value of Cl, which was recorded
in the first minute after the cessation of SL in both
groups — by 12.18% (p<0.05) in group 1 and by 16.91%
(p<0.05) in group 2. The second minute after SL was
characterised by a compensatory increase in Cl at the
level of 19.92% (p<0.05) in patients with normal BMI
and by 28.79% (p<0.05) in group 2. The course of the
third minute after a decrease in Cl characterises SL, but
the achievement of the value of the initial state does
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not occur in any of the groups. However, the restoration
of Cl is more effective in group 1 because the difference
with the resting state at 3 minutes is 5.32% and in group
2 —7.39%. At all periods, the value of Cl in people from
group 1 was statistically significantly higher than in
group 2.

The value of the parameter MBV in group 1 at
rest was 5.07£0.36 |/min, which is 6.37% statistically
significantly higher than the value of MBV in group 2
(4.75%0.29 I/min). SL causes the same dynamics as in
the case of HR and SV regarding changes in MBV. Thus,
in the first minute after SL, a decrease in MBV was
recorded in both groups, but to a different extent — in
group 1 by 12.81% (p<0.05), in group 2 — by 16.91%
(p<0.05). The second minute after SL is characterised
by a compensatory increase in MBV, which reverses the
initial decrease in this parameter immediately after SL.
In group 1, the degree of increase was 19.92% (p<0.05),
and in group 2 —28.79% (p<0.05). The third minute after
SL was characterised by a gradual recovery of MBV in
both groups, but to varying degrees — more effectively
in individuals with normal BMI (the difference with
the resting state was 5.32%, while in group 2 — 7.39%
(p<0.05). The value of MBV at baseline in individuals
with normal BMI exceeded the value of the same
parameter in group 2 due to a higher value of SV. This
conclusion can be made given the lower value of the
heart rate parameter in individuals with normal BMI
compared to young men with elevated BMI. They also
have higher cardiac and stroke indices at rest values
than those in group 2. Against the background of higher
values of SV and MBV in young men with normal BMI,
this may be evidence of higher functional reserves of
the heart and a higher level of tolerance to physical
activity (in particular, static) compared to individuals
with elevated BMI.

The values of systolic and diastolic pressures at rest
in both groups do not differ statistically. The dynamics
of SBP and DBP in both groups in response to SL is very
similar: the values of both types of pressure increase
immediately after SL (to a greater extent in patients
from group 2) and gradually return to resting values
in the subsequent period. However, the degree of
initial increase in SBP and DBP immediately after SL is
greater in group 2. Restoration of the initial value of
SBP and DBP is more effective in group 1 because the
percentage of deviation of both types of pressure at 3
minutes after SL in individuals with normal BMI is less
compared with group 2.

The value of the TPVR in individuals with normal BMI
is 1421.59498.03 din*s*cm™®, which is 8.97% less than
the value of this parameter in group 2 (1549.09+104.63
din*s*cm®). SL leads to the opposite changes
compared to the previously considered parameters.
There is a strong increase in the TPR in both groups,
to a lesser extent in group 1 (by 31.64%, p<0.05) and a
greater degree in individuals from group 2 (by 42.38%,
p<0.05). The second minute after the cessation of SL
is characterised, on the contrary, by a decrease in the
value of the TPVR compared with the baseline — by
8.41% (p<0.05) in group 1 and by 14.21% (p<0.05) in
group 2. In the future, a tendency to restore the TPVR
was recorded in both groups, but to a different extent.
A higher value of total peripheral resistance in patients
from group 2 indicates an increased tone of pre- and

postcapillary resistance vessels, most likely caused by
increased basal sympathetic influences [11, 12].

Static load leads to the exact nature of changes
in the cardiovascular system regardless of BMI and
body weight. The difference in BMI determined only
the degree of manifestation of a particular circulatory
system response. Thus, a greater manifestation of
the Lingard phenomenon (static effort phenomenon)
was recorded in young men from group 2. The initial
decrease in HR, SV, and MBV immediately after SL in
both groups was due to the effect of exertion. It is
caused by the maintenance of a powerful tonic effort, an
increase in intrathoracic and intrapulmonary pressures,
and, as a result, an increase in heart compression [1, 6].
Under conditions of blood vessel compression within
skeletal muscles during static effort, the volume of
venous blood return to the heart decreases [13-15].
Due to the implementation of myogenic mechanisms
of the heart, this leads to a decrease in the value of
the main parameters of its work, which we recorded
immediately after SL. The subsequent increase in the
heart’s pumping function is compensatory in nature
and is characterised by the desire to restore blood
circulation to the vessels compressed by static stress
[16, 17]. The increase in both types of blood pressure
under the influence of SL can be explained by the
rise in pressure inside the aorta during static tension,
which, according to the logic of the Anrep phenomenon
(cardiac outflow loading), leads to an increase in cardiac
contraction force, and as a consequence, to an increase
in SBP and DBP [18, 19].

Considering the greater degree of reactivity of the
circulatory system in the early period of adaptation to
static load in individuals with increased BMI, as well as
the fact that at the last follow-up period, the difference
between the values of the measured parameters was
less in group 1, it can be argued that a more balanced
and effective course of recovery from SL occurred in
individuals with normal body mass index.

Summarising all of the above, it is worth noting
that a greater degree of manifestation of the Lingard
phenomenon in our study was recorded in young
men with an increased body mass index. It can be
assumed that this is due to an increased volume of
circulating blood, a greater load on the heart and
stronger sympathetic effects on the heart’s and blood
vessels’ activity. Such differences can also be explained
not only by the mechanical impact on the blood
vessels of muscles working in a static mode but also
by the inhibition of central mechanisms that regulate
circulatory function during exercise. Given that static
tension is maintained by impulses from the centre of
excitation in the cerebral hemispheres, according to
the mechanism of simultaneous differential induction,
this centre of excitation suppresses the activity of
other nerve centres, including those that regulate
the supply of oxygen to tissues. When the excitement
ends, and the muscles relax, excitatory signals are
sent from them to these centres, which determine
the activity of the circulatory system [20]. It can also
be assumed that a higher percentage of body fat and
the associated differences in the capillary bed of tissues
impede peripheral blood flow and thus contribute to
the inhibition of regulatory processes and an increase
in TPVR.
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Conclusions.

Dosed static load leads to the same nature of
changes in the parameters of the circulatory systemin all
subjects, regardless of body mass index, but the degree
of their manifestation is different. A more significant
manifestation of the Lingard phenomenon was
recorded in young men with a high body mass index, as
evidenced by statistically more significant deviations in
the measured parameters of the circulatory system. Our
results allow us to predict the response of the circulatory
system to static load depending on the value of body
mass index; however, they should be supplemented by
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studies taking into account other parameters of body
composition (percentage of fat and muscle mass, etc.).

Prospects for further research.

More thorough conclusions about changes in central
haemodynamics during static exercise depending on
BMI can be obtained by studying the response of the
circulatory system to SL, considering the fat and muscle
components of the body composition. It will allow us
to more accurately reveal the underlying mechanisms
of the peculiarities of reactive changes in central
haemodynamics in individuals with different BMls to
different modes of physical activity.

BakyHoecbKuii O. M., Aipo3doscsbka C. b., InbiH B. M., ®@ininnose M. M.,
Macmyxoea B. A., CKopobozamos A. M., OniliHuk T. M.

3MIHU CUCTEMU KPOBOOGITY B NEPIOA LUBUAKOIO BIAHOBJ/IEHHA NICNA
CTATUYHOIO HABAHTAXKEHHA Y OCIb 3 PI3BHUM IHOEKCOM MACU TINA

HauioHanbHui1 yHiBepcuteT disnuHOro BuxoBaHHaA i cnopty YKpaiHu (m. Kuis, YkpaiHa)
Pastuhova_V@ukr.net

B cunosux sudax cropmy WupoKo 3aCmMocosyroms i3udHi HABAHMAXEHHA 8 30MeMPUYHOMY (Cmamu4Homy)
pexcuMi, 2AUBUHHI MEXAHI3MU 8MaAUBY AKUX HA Mapamempu cepyeso-cyOUHHOI cucmemu He 8us4eHi 0CmamoyHo.
MumaHHA 830EMO038°A3Ky 00308aHO20 CMAMUYHO20 HABAHMAMCEHHA | GHMPONOMeMmpPUYHUX rapamempie
npusepmaec we MeHwWy yeaay gaxisyie cgpepu criopmy, (izudHoi Kyabmypu i cnopmusHoi meduyuHu. Tomy memotro
Hawo20 00cnidxceHHA bys10 8UBHEHHSA PeaKMUBHUX 3MiH Oif/1bHOCMI cepys i KDOBOHOCHUX CYOUH Mic/19 CMAmu4yHo20
HasaHmMaxMceHHa y ocib 3 pisHUM iHOekcom macu mina (IMT). Aocnidxcysanu toHakie 21 p., 3 HOPMAALHUM i
nioguweHum IMT, 3miHy napamempu cucmemu Kposoobiay peecmpysasu 3a 00roM0o200 mempanoasapHoi epyoHoi
peonaemusmozpacgii, cmamu4He HABAHMAXEHHA MOOEH08AU WAAXOM YyMPUMAHHA Hd CMAaHO8oMYy OUHAMoMempi
JC-200 npomsazom 15 ceKyHO 3ycunns nomyxHicmio 50% 8i0 makcumaneHoi cunu. Peecmpayito napamempis
UeHmMpanbHoOi 2eMOOUHAMIKU NMpoeoousu rneped CMEoPeHHAM HABAHMAMEHHSA i MPOMA20M 3 X8UAUH MNiC/AA HbO20.
CmamucmuyHy 06pobKky 0aHux 6ys0 rnposedeHo 3a 00MomMo20t0 Komn’'tomepHoi npoepamu IBM SPSS Statistics,
sepcia 26, 3 BUKOPUCMAHHAM HerapamempuyHux Mmemooie OUiHKU 00epHcaHUX pe3ysbmamis. BcmaHoseseHo, w0
i3omempuyHe pizu4He HABAHMAXEHHA Y FOHAKIB 3 pi3HUM IMT cripu4uHo€e 0OHaKosul xapakmep 3MiH napamempis
ueHmpanbHoi 2eMoOUHAMIKU. BidmiHHOCMI 8 iHOeKci macu mina i eeauyuHi macu mina sidbusaromscsa Auwe Ha
cmyneHi Nposgy peakmueHuUX 3MiH cucmemu Kpogoobiey. Y nepiodi weudKoz2o 8i0HOB/EHHSA MicAd cmamu4yHo20
HasaHmax ceHHA 6inbW 3Ha4YHO heHomeH JliHeapoa nNposasnaecs y ocib 3 nidsuweHuUM iHOeKcom mMacu mina.

Knro4oei cnoea: cucmema Kposoobizy, 2eM0oOUHAMIKA, 8iOHOB/EHHSA, HABAHMAMEHHS.

38’A30K ny6niKauii 3 n1aHOBMMWU HayKOBO-A0CAIA-
HUMU poboTamu.

MpepacraBneHa poboTa € ¢pparMeHTOM HAyKOBO-40-
cnigHoi poboTtn Kadenpu meamnko-6ionorivHMX AncLm-
naiH HauioHanbHoro yHiBepcuTety ¢isMyHOro BUXoBaH-
HA | cnopTy YKpaiHu “BnavB eK30reHHUX Ta eHA0reHHMX
¢dakKTOpiB Ha Nepebir aganTauiiHUX peakKLii opraHismy
00 Qi3MYHUX HaBaHTaXeHb Pi3HOI iIHTeHCUBHOCTI” (aep-
YKaBHUI peecTpaLiiHuin Homep 012U108187).

Bcryn.

MepeBaxHa HinbluicTb BMAIB CNOPTY XapaKTepusy-
€TbCSA M’SI30BOIO AiA/ILHICTIO Y ANMHAMIYHOMY PEXUMI,
BTiM, OCTaHHIM 4acoM B HAyKOBOMY i CNOPTMBHOMY
CYyCniNIbCTBI 3pOCTAE iHTEPEeC A0 MUOUHHUX MeXaHi3MiB
BM/IMBY Ha OpraHiam ctaTuuHmx Bnpas [1, 2]. CtaTuyHKi

KPOBOMOCTa4YaHHA 3MEHLUYETbCA, @ MPUCKOPEHHA An-
XaHHA i KpoBoObiry B oCHOBHOMY BigbyBaeTbcsa nicaa
Moro 3akiHyeHHA. OcTaHHil ¢paKT cnpusie 36inbeHomy
BUKMAY NPOAYKTIB 06MiHY B KpPOB, L0 CTUMY/IOE Ai-
ANbHICTb He TiZIbKM CUCTEMM KPOBOODIry, ane i cuctemm
OVXaHHA. Pi3HWUA MiX PISHUMM peXMMaMm HaBaHTa-
YKeHHA BM3Ha4yae ocobamBocTi disionoriyHmx npouecis
i BIAMIHHICTb remogmHamivyHoi Bignosigi. Btim, B cy-
YacHiM creuianbHil NiTepaTypi HeAOCTaTHbO HAYKOBMX
pOoBIT WOA0 AOCNIAMKEHHSA BMAUBY CTaTUYHWUX HaBaH-
Ta)KeHb Ha napameTpu cucTemMmn Kposoobiry [6-8]. B
CBOI Yepry, npobaemaTvKa B3aEMO3B’A3KY CTATUYHUX
}i3MYHMX HaBaHTA)KeHb i aHTPONOMETPUYHUX Napame-
TPiB NpMBEPTAE LLe MeHLLEe yBarn Haykosuis [9, 10]. Ha-

peXKmMm Brpas, abo i30MeTpuUYHEe CKOPOYEHHSA, € edek-
TMBHUM 3aCcO60M He TiNIbKK 418 PO3BUTKY CUIU, BUTPU-
BaNOCTi Ta FHYYKOCTI. B nporpamax cunosoro ¢iTHecy i
ATNIETUYHOI TIMHACTUKM iICHYIOTb NPOrpamu, fiKi FPyHTY-
I0TbCA Ha NepeBaKHOMY 3aCTOCYBaHHI CTAaTUYHMX BNpaB
[3-5]. Biaomo, Wo B NpoLeci CTaTUYHMX HAaBAHTAXKEHb B
pe3ynbTaTi CTUCHEHHA CyAMH NPaLolUYMMn M’ a3amu ix

YKOBWX Ny6niKaLii, NPUCBAYEHUX AOCNIAXKEHHIO BNANBY
KOMMO3MLiIMHOro CKNaay Ha nepebir WBMAKoOro BigHOB-
JIEHHA NiCNA CTaTUYHOrO HaBaHTAXKEHHA, HAM BUABUTU B
OOCTYNHIN niTepaTypi He BAANOC.

Merta gocnig)eHHs.

BcTtaHOBNEHHA 0cO6aMBOCTEN BM/MBY [030BaHOMO
CTaTUYHOTO HAaBAHTAYXKEHHA HA NapamMeTPU CUCTEMU KPO-
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BOOGiry B nepios paHHbOTO BiAHOBAEHHA Y OCib 3 pi3HU-
MW XapaKTePUCTUKAMM CKaay Tina.

O6’eKT i meTOAU AOCNiAXKEHHSA.

MpoTarom gocnifsKeHHA Hamu 6yno obcTexkeHo 42
HeTpeHoBaHMX ocib Yyonosivoi cTati (20 p.) 6e3 wkiaam-
BUX 3BMYOK, FTOCTPUX 3aXBOPIOBAHb YM XPOHIYHOI nNaTo-
norii. 3 meToto GopmyBaHHA rpyn 3acToCcoByBaM Npoby
MaprTiHe, 3rigHO 3 pe3ynbTaTammn AKOi 3 06CTeXeHMX
tOHaKiB BiAbMpanm nuwe ocib 3 HOPMOTOHIYHO peak-
Ljeto cuctemm KpoBoobiry (36 ocib). Ona gocnigKeHHs
peakuii cnctemMn KpoBoobiry Ha CTaTUYHE HaBaHTaXKeH-
HA BU3HAYaM Macy i LOBXKMUHY Tina (3a 4onomoroto poc-
TOMipy NiA/I0roBoro 3 mexaHiyHMmm Baramu PrB 2000),
iHaekc macu Tina (IMT) 3a dpopmynoto Ketne, (iHaeKkc
KeTne, IK = maca Tina(Kkr)/3pict?(cm), makcumanbHy cTa-
HOBY CMAY (3 3aCTOCYBAHHAM CTaHOBOIO AMHAMOMETPaA
[C-200). 3 meToto aHani3zy oTpUMaHMX pe3ynbTaTie 06-
CTeXeHi toHaku bynu posnogineHi Ha 2 rpynu 3a Kpu-
Tepiamu IMT i macu Tina BignoBiAHO 4O peKomeHaauin
BOO3 — ocobu 3 HopmanbHum IMT i macoto Tina (rpyna
1, n=18, IMT Big 18,8 0o 24,9; cepeHE 3HAYEHHA B
rpyni — 21,6, cepegHin 3pict 178,2 cm, cepeaHs maca
Tina — 68,4 Kr), ocobu 3 nigsuweHum IMT (rpyna 2,
n=18, obcTexkeHi 3 IMT Big, 27,4 no 30,0; cepeaHe 3Ha-
YeHHn B rpyni — 28,1, cepeaHii 3pict 177,6 cm, cepeaHa
maca Tina — 77,9 kr). Ocobu 3 IMT, HUXKYMM 33 HOpPMY, Ta
3 IMT, AKMI PO3rNALAETLCA AK OXKMPIHHA, Y AOCAIAXKEHHI
yyacTi He npuiimanu. NMposeaeHe AOCNiAKEHHA NpoBe-
OEeHO 3rifHo 3 6ioeTUYHUMK CcTaHAapTamu lenbCiHCbKOT
neknapauii, KonseHuii Pagn €sponun npo npasa nogu-
HK Ta BiomeamumHy (1977 p.), BiANOBIAHMMM NOCTaHO-
Bamun BOO3 Ta 3aKoHamMu YKpaiHu.

CTaTMyHe HaBaHTaxkeHHa (CH) cTBoptoBann wns-
XOM YTPMMaHHA Ha CTaHOBOMYy AuHamomeTpi C-200
npotarom 15 ceKkyHpg, 3ycunna, wo cknagano 50% Big
MaKCUMa/bHOI CTaHOBOI cuaW. lNepen HaBaHTaXXeHHAM
i Ha 1-1, 2-1 i 3-1 XBUAMHAX MicNA 3aBepLUEHHA HaBaHTa-
YKEHHA Y IOHaKiB BUMIiptOBanuM apTepianbHUIA TUCK, Nia-
paxoByBa/iM 4acToTy cepueBux ckopodeHb (YCC) npo-
TArom 10 ceKyHA NanbnaToOpPHO Ha NiBi COHHIM apTepii.
OfHOYaCHO 3 UMM 3anucyBanu B MOJIOXKEHHI CTOAYM
TETPanoNApHy rpyaHy peonsieTmsmorpamy 3a AONOMO-
rot0 KOMN't0TEPU30BAHONO AiarHOCTUYHOTO KOMMJIEKCY
«Kapaio+». AHanizyBasn HaCTyMHi NapameTpu — 4yacTo-
Ty cepueBux ckopoyeHb (YCC), yaapHUI i XBUAMHHUIA
06’emn Kposi (YO i XOK BignosigHo), yaapHui i cep-
uesuii inaekeu (Y1 i Cl), 3aranbHuit nepudepiiHmin onip
cyauH pyxy Kposi (3MOPK), cucToniuHmii i giactonivyHumii
apTepianbHUIt TUCK (CAT i gAT). HarHitanbHy ¢yHKLUi0
cepua i 3NMOPK mu aHanisyBanm 3a NOKasHUKaMMU, HOp-
MOBaHMMM 10 NJOLLI NOBEPXHi Tina obcrexkyBaHux (VYI,
Cl), a He 3a abCONOTHUMM 3HAYEHHAMMU CUCTONIYHOTO
i cepueBoro BMKMAY, 3 METOK HiBENOBAHHA aHTPOMNO-
MeTPUYHUX BiAMIHHOCTEN MiK ocobamu 3 pi3HMX rpyn.
CTaTuCcTUYHY 06pObKY AaHMX NpoOBeAeHO 3a A0NOMO-
roto Komn’toTepHoi nporpamu IBM SPSS Statistics (Bep-
cia 26), i3 BUKOPUCTAHHAM HemapamMeTpPUYHUX METOAIB
OLLIHKM OTPMMaHMX pe3ynbTaTiB AOCNIAKEHHA.

Pe3ynbTaTv gocnigiKeHHA Ta ix 06roBopeHHs.

Micns nonepeaHboro Bigbopy i popmyBaHHA rpyn
3a Aonomoroto nNpobu MapTuHe B AOCNIAMKEHHI B3A1M
y4acTb 36 tOHaKiB. 3MiHYy NMapameTpiB LEeHTPanbHOI re-
MOZMHAMIKM B OBCTEKEHUX IOHAKIB 3 Pi3HMX rpyn nepes,
CTAaTUYHUM HABAHTAXKEHHAM Ta B Nepioai LWBMAKOro
BigHOB/NIEHHSA MiC/NA HLOTO NpeacTaBAeHo y Tabauui. 3a

[AHWMW HaLOro AOCNIANEHHA, NapamMeTpu LeHTpab-
HOI reMOoANHaMIKN XapaKTePM3YHOTbCA HU3KOK BigMiH-
HocTel 3anexHo Bif IMT i Bigpi3HAOTbCA y 0OCi6 pi3HMX
rpyn AIK B CTaHi CMOKOLO, TaK i 32 XapaKTepom TepMiHOBOI
afanTauii 40 CTaTUYHOrO HaBaHTAXKEHHA.

Y toHakis 1 rpynu YCC B cTaHi cnokoto (76,01+3,12
ya/xs) € Ha 10,27% [OCTOBIPHO MEHLLUOI MOPIBHAHO 3
npeactasHukamu rpynu 2 (83,82+3,42 ya/xB). B cTaHi
cnokoto BennunmHa YCC B ob6ox rpynax Bignosigana
Kputepiam HopmoKapgii. CH cnpuymHioe no4vaTKoBe
3HUKeHHA YCC B obox rpynax (Ha 6,14% i 8,11%, yce
— 3 p<0,05) nopiBHAHO 3 BUXiAHUM CTaHOM. BTim, BxKe
yepes 1 xBUAKUHY nicna npunuHeHHA CH B 06ox rpynax
BiabyBaeTbca 3pocTaHHA YCC, ane pisHO Mipoto — Ha
5,01% B rpyni 1, i Ha 7,48% B rpyni 2 (yce — 3 p<0,05). Y
noganbwomy 3adikcoBaHa TeHAEHLIA A0 BiAHOBAEHHSA
BuxigHoro pisHa YCC. binbw edpekTnBHO Ue BigdyBano-
CA Y IOHaKiB 3 HOpManbHUM IMT TOMy, L0 Ha OCTAHHbO-
My TEePMiHi cnocTepexeHHsA pisHuua YCC 3i ctaHom cno-
KOl CKnagana B HMx 1,46%, B Tol Yac aK y ocib 3 rpynu
2-3,23%.

BennumHa YO B 0cib rpynu 1 B CTaHi CNoKow cKna-
nana 66,70+2,89 mn/xs, wo Ha 15,10% 6inblue 3a senn-
ynHy YO B rpyni 2 (56,6+2,67 mn/x8). 3MiHU BEANUYNHN
YO nicna CH xapaKTepusyoTbCA CXOXKOK AMHAMIKOK B
oci6 obox rpyn — oapasy nicna CH napametp YO 3meH-
LIYETbCA, @ Yepe3 OAHY XBUIMHY KOMMEHCAaTOPHO 3poc-
TA€E 3 NOAANbLWMM MOCTYNOBUM BiAHOBNAEHHAM A0 BUXiA-
HOro CTaHy. Tak, moyaTKkoBe 3HUXKeHHA YO oapasy nicaa
CH cknano 6,43% (p<0,05) B rpyni 1, i 9,57% (p<0,05)
B rpyni 2. Yepes 1 xB. nicnAa NpUNUHEHHA HaBaHTaXKeH-
HA BiAOYBaETbCA KOMMNeHcaTopHe 3pocTaHHA YO B ocib
obox rpyn — Ha 14,20% (p<0,05) B rpyni 1 i Ha 19,83%
(p<0,05) B rpyni 2. AK i y BunagKy amiH YCC, napameTp
YO wewnalwe BigHOBUBCA y 0Cib rpynu 1 Tomy, Lo Hanpu-
KiHUi TepMiHy cnocTeperkeHHA pisHuua YO 3 BuxigHum
CTaHOM cKnagana B Hux 3,81%, Ha BigMmiHy Big rpynu 2,
YO B kil Bigpi3HABCA Ha 4,03%.

BennunHa Yl B rpyni 1 y BuxigHOMy CTaHi cknagana
36,05+1,4 mn/m?, wo Ha 19,86% binblue 3a BENNUUHY
LbOro K camoro napameTpy B rpyni 2 (28,89+1,2 mn/
Mm?). Mepua xBuarHa nicna CH xapakTepmayeTbcsa B 060X
rpynax sHuKeHHAm Yl — Ha 6,43% (p<0,05) B rpyni 1, i
Ha 9,57% (p<0,05) B rpyni 2. Apyra xsunuHa nicna CH
XapaKTepPU3YETbCA B 060X rpynax KOMMNEHCATOPHUM
3HAYHWM 3pOCTaHHAM BennynH Y1 — B rpyni 1 Ha 14,20%
(p<0,05), B rpyni 2 — Ha 19,83% (p<0,05). Tak camo, Ak
iy Bunaaky 3amiH YCC, YO i XOK, TpeTta xBUAMHa nicna
CH xapakTepun3yeTbca BigHOBAEHHAM BennvnHu Yl o
3HAYeHb CTaHy CMOKOto, a/sie WeuaLle Le BiabyBaeTbca y
oci6 rpynun 1 — B HMX Ha 3 xB. nicna CH pisHMuA 3i cTaHOM
Cnokoto cknagae 3,81%, B To yac Ak B rpyni 2 —4,03%.

3HauyeHHA Cl B ocib rpynu 1 B CTaHi CNOKOM CKNaAaE
2,7440,22 n/x8/M?, Wwo Ha 11,63% nepesuiLye aHanoriy-
HWI napameTp B rpyni 2 (2,42+0,17 n/x8/m2). CH cnpum-
UMHIOE 3MEHLLEHHS BennunHK Cl, ake byno 3adikcoBaHe
Ha nepLwin XBUAKHI nicna npunuHeHHAa CH B obox rpy-
nax —Ha 12,18% (p<0,05) B rpyni 1, i Ha 16,91% (p<0,05)
B rpyni 2. Opyra xBunmHa nicna CH xapaKrepusyeTb-
€A KomneHcaTopHum 3poctaHHAm Cl Ha piBHi 19,92%
(p<0,05) y oci6 3 HopmanbHUM IMT, i Ha 28,79% (p<0,05)
B rpyni 2. MNepebir TpeTboi xBUAMHM nicna CH xapakTe-
pu3yeTbcA 3HMKeHHAM Cl, ane [OCATHEHHA 3Ha4yeH-
HA BUXIiZHOrO CTaHy He BiAOYBA€ETbCA B KOAHINM 3 rpyn.
BTim, 6inbw edekTnBHIWMM € BigHoBAeHHA Cl B rpyni 1
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TOMY, WO BigMiHHICTb 3i CTaHOM
CMOKOI B HUX Ha 3 XB. CKNaJae

Tabnuua — 3miHM napameTpiB HarHiTanbHOI GYHKLT cepus i LeHTpanbHOT
remogMHamiKu y BignoBigb Ha CTaTUYHE HAaBAHTaXKeHHA

0, 1 — 0,
5"?’2/°' a _y rpyni 2 — 7,39%. Ha n n CH Mepwa xBunuHa | Jpyra xsunaunHa | Tpeta xBunuHa
BCiX TepMiHax BennymHa Cly OC|§ GIRELET || [T fo mennlch e QY Herm @Y
3 rpynu 1. Byna cratucTuuHo BI- uce, ya/ 1 76,01+3,12 71,3443,01* 79,82+3,23* 77,12+3,09
pOriziHO BiNbLLIOIO 32 TaKy B rpyni $YA/C 2 | 83,823,428 | 77,0243,38*" | 90,09+3,54*A | 86,53+3,417
2. P 1 66,70+2,89 62,41+2,32* 76,17+3,31* 69,24+2,91
B.e’;”q”Ha napameTpy XOK & | O, 2 | 56,63t2,67% | 51,21+2,81*" | 67,86+2,81*" | 5891+2,85
;F;VEIOHBOC;?;:I /)i;'OKOO’OH:Ké‘aﬁﬁ/' - 1 | 3605:1,42 | 33,74+1,20* | 41,17:1,73* | 37,43%1,50
CTaTI,/ICT;l-I;d o p,OC'I"oLIIa-LipHo n'epe° ’ 2 28,89+1,21A 26,13+1,10*A 34,62+1,40*" | 30,06+1,357
BulLLye BenvunHy XOK 8 rpyni 2 | Cl, n/xe/u? 1 2,74+0,23 2,42+0,21* 3,29+0,26* 2,89+0,23
(4,75+0,29 n/x8). CH W0A0 3MiH 2 2,420,177 2,0240,15%A 3,13£0,21*A 2,60%0,19"
O : * *
XOK CripuumHae Ty camy AuHa- |xok, a/xe 1 5,070,36 4,45+0,31 6,08+0,41 5,34+0,38
MiKy, Wo i y BMnaaky YCC i YO 2 4,75+0,29" 3,94+0,19*7 5,93+0,39*A 5,10+0,36*A
. .
TaK, Ha nepLuiil X8uAuHi nicna CH | AT, 1 120,02+2,27 136,39+4,73* 132,94+3,83* | 123,72+2,61
3a¢iKCOBaHO 3HUKeHHAa XOK B MM pPT. CT. 2 122,47i3,42 141,94i4,84* 134,71i3,95* 126,96i2,83
060X rpynax, ane pisHot Mipoto | AAT, 1 75,14+2,02 88,00+3,14* 82,01+3,02* 77,45+2,76
— vy rpyni 1 Ha 12,81% (p<0,05), | MM pT.cT. 2 77,25+2,45 92,00+4,05* 84,88+3,92* 81,88+3,51
B8 rpyni 2 — Ha 16,91% (p<0,05). |3MOPK, 1 | 1421,03+98,01 | 1871,23+114,09* [1302,04+109,42*| 1391,75+102,94
[Opyra xBunuHa nicna CH xapak- |AuH*c*em?® 2 |1549,68+104,2/|2205,74+183,15%A(1329,68+121,57*(1519,58+142,377

TepusyeTbea

KOMNEHCAaTOPHUM NpPUMITKKU: * — CTaTUCTUYHO BIAMIHHO MOPIBHAHO 3i CTAHOM CMOKOO, A — CTaTUCTUYHO BiAMIHHO Big

3pocTaHHAM XOK, fike 3MiHIoe 3HaueHb rpymu 1y Tomy x nepioAj crnocTepexeHHs.

NoYaTKOBE 3HMXKEHHA LbOro na-
pameTpy oapasy nicns CH. B rpyni 1 cTyniHb 3poCcTaHHA
cknagas 19,92% (p<0,05), y rpyni 2 — 28,79% (p<0,05).
Tpeta xB. nicna CH xapaKTepn3yeTbcA NOCTYNOBMM Bij-
HOB/NIeHHAM BenmunHu XOK B 060X rpynax, ane pisHow
Mipoto — 6inblu edpeKTuBHiIle y ocib 3 HopmanbHUM IMT
(pi3HMLA 3i cTaHOM crnoKoto cknana 5,32%, B TOM Yac sk
B rpyni 2 — 7,39% (p<0,05). BeanumHa XOK y BuxigHomy
CTaHi y oci6 3 HopmanbHUm IMT nepeBuLLyBasa 3HAYEH-
HA aHaANOriYHOro NapameTpy B rpyni 2 3a paxyHoK b6inb-
woro 3HayeHHA YO. Taknil BUCHOBOK MOXKHa 3p0buTH
3 Or1A4y Ha MeHLWy BennymHy napametpy YCC y ocib 3
HopmanbHUM IMT NOpiBHAHO 3 tOHaKaMu, B AKkuX IMT €
niaBULWEHNM. TaKOXK B HUX € BULLLMMM NOPIBHAHO 3 OCO-
6amu rpynun 2 BeMYMHM NapameTpiB cepLeBoro i yaap-
HOTrO iHAEKCIB B CTaHi Cnokot. Ha Thi BUWMKMX 3HAYEHb
YO i XOK y toHakis 3 HopmanbHum IMT Le moxke byTn
CBiAYEHHAM BULLMX PYHKLiIOHANbHUX pe3epBsiB cepus i
6iNblUOro pPiBHA TOMEPAHTHOCTI A0 Gi3UYHUX HaBaHTa-
eHb (30Kpema, CTaTUYHUX) NOPIBHAHO 3 ocobamu, fAKi
MatoTb NigsuweHnn IMT.

BennymHM CUCTONIYHOrO i AiacToNIMHOrO TUCKIB B
CTaHi cnokoto B 0cib 060X rpyn CTaTUCTUYHO BipOrigHO
He BigpisHatoTbca. [uHamika cAT i gAT B 060x rpynax
y BianoBigb Ha CH € Ay)Ke CXOXKot — BenuunHu 0b60ox
BUAiB TUCKY ogpasy nicna CH 3poctatoth (6inblioto
Mipoto B 0cib 3 rpynu 2), y noganblli TEPMiHW NOCTYMNo-
BO MOBEPTAOTbCA 10 3HAYEHb CTaHy CMoOKot. BTim, cTy-
niHb No4YaTKOBOro 3pocTaHHA cAT i AT ogpa3sy nicna CH
€ 6inbwmnm B rpyni 2. BiAHOBNEHHA BUXiAHOT BEANYMHU
CAT i gAT BinbyBaeTbcs edeKTuBHiLLe B rpyni 1 Tomy, Lo
BiZICOTOK BiAXMNEHHS BeAUYUH 060X BUAIB TUCKY Ha 3
xBuAunHi nicna CH y oci6 3 HopmanbHUM IMT € meHLW KM
NOPIBHAHO 3 rpynoto 2.

BennunHa 3MOPK y oci6 3 HopmanbHum IMT ckna-
nae 1421,59+98,03 annH*c*cm®, wo Ha 8,97% meHLue 3a
BE/IMYMHY LbOro napameTpy B rpyni 2 (1549,09+104,63
anH*c*cm®). CH npr3BoguTb 40 NPOTUNEKHMUX 3MiH NO-
piBHAHO 3 MonepeaHbO PO3MIAHYTUMM MapameTpamu
— BifOyBa€eTbCA NOTY*KHe 3pocTaHHA 3MO B 060X rpy-
nax, MeHwoto mipot — B rpyni 1 (Ha 31,64%, p<0,05),
6inbloto mipoto — B ocib 3 rpynu 2 (Ha 42,38%, p<0,05).

[pyra xeBunuHa nicna npunuHeHHA CH XxapaKTepusyeTb-
CA, HAaBMaKK, 3HMKeHHAM BenndnHKn 3MOPK nopiBHAHO
3 BUXigHUM cTaHOM — Ha 8,41% (p<0,05) B rpyni 1, i Ha
14,21% (p<0,05) B ocib 3 rpynu 2. Hagani 3adikcoBaHa
TeHAeHUia fo BigHosneHHA 3MOPK B obox rpynax, ane
pi3HOl Mipoto. Binblia BeanyMHa 3arasbHoOro nepige-
pu4YHOro onopy y ocib 3 rpynu 2 cBig4MTb Npo nigsu-
LLLEeHW TOHYC Npe- i NOCTKaNINAPHUX CYAUH ONopY, AKUM
CMPUYMNHIOETBCS, CKOpille 33 BCe, NOCUNEHUMMN Basanb-
HMMM CUMNATUYHUMUK BRiMBamm [11, 12].

CTaTW4YHe HaBAHTAXKEHHSA NPU3BOAUTL 0 OLHAKOBO-
ro XxapakTepy 3MiH y cepLeBO-CyAMHHIA cucTemi Hesa-
nexHo Big, IMT i macu Tina. PisHnuyAa 8 IMT Bu3Havana
Nvwe CcTyniHb NpoABY Ti€l YM iHWOI peakuii cuctemm
KpoBoob6iry. Takum YMHOM, GiNblKI NPOAB GEeHOMEHY
NiHrapaa (beHomeH cTaTU4YHMX 3ycuab) byno 3adik-
COBAHO Yy tOHaKiB 3 2 rpynu. MMovyaTKoBe 3HUXKEHHA Be-
nnumnH YCC, YO i XOK oagpasy nicna CH, HasBHe B 060X
rpynax, cnpuinHeHe epeKkTom HaTy»KyBaHHA. BoHO BuU-
K/IMKaHe NiATPMMaHHAM MOTYXHOTO TOHIYHOTO 3yCUans,
36iNblEHHAM BHYTPIWHbOIPYAHOIO, BHYTPIiLWHbO/ErE-
HEBOro TUCKIB, i AK HAc/igOK — 36inblIEeHHAM Komnpe-
cii Ha cepue [1, 6]. B ymoBax CTUCKaHHA KPOBOHOCHMX
CYAMH BCEPEeAMHI CKenleTHUX M'A3iB Nig, Yac CTaTUYHOro
3ycuans obcar BEHO3HOro NOBEPHEHHA KPOBI A0 cepuA
3HMXKYETbCA [13-15]. BHacnigok peanisauii mioreHHuMX
MeXaHi3MiB AiANbHOCTI cepua ue Npu3BoAUTb A0 3MEH-
LWEHHA BE/IMYMHN OCHOBHMX MapameTpis Moro poboTw,
wo 6yno 3adikcoBaHo Hamu oapasy nicaa CH. Nogans-
e 3POCTaHHA HarHiTaabHOI PyHKLiT cepua B ocib obox
rpyn Mae KOMMEHCATOPHUIM XapaKTep i xapaktepusy-
€TbCA MPArHeHHAM BiZHOBUTU KPOBOOBIr y cyanHax, aki
6ynn NepeTUCcHyTI Nig, Yac CTaTUYHOrO Hanpy*KeHHs [16,
17]. NigBuLeHHA 060X BUAIB apTepiaNbHOro TUCKY Nifg,
BnavBom CH MoKe MOACHIOBATUCA 3POCTAHHAM TUCKY
BCEpeANHi aopTH Nig, Yac NiATPMMAHHA CTaTUYHOTO Ha-
NPY*KeHHs, Lo 3a /IoriKolo peHomeHa AHpena (HaBaH-
TaXKEHHA cepusA BiATOKOM) NPU3BOAWUTL A0 3POCTaHHA
CUJIN CKOPOYEHHA cepus, | AK HACNIAO0K — A0 36iNblueHHA
CAT i pAT [18, 19].

3 ornagy Ha 6inbWK CTyNiHb peaKTUBHOCTI CUCTEMMU
KpoBoobiry B paHHbOMY Nepioai aganTaLii 40 CTaTUUYHO-
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ro HaBaHTa*KeHHs y ocib 3 nigsuweHnm IMT, a TaKoXK Ha
TOM GaKT, WO HAa OCTaHHbOMY TEPMiHi CNOCTEPEXKEHHA
Pi3HULA MiX BEAINYMHAMM BUMIPAHMX NapameTpis byna
MEHLLIOoK y rpyni 1, MOXKHa CTBepAXKyBaTu, Wo 6inbw
36a/1aHCOBaHUIN | epeKTMBHUI nepebir BigHOBNEHHSA
nicns CH Bsiabysascs B 0cCib 3 HOPMaNbHUM iHAEKCOM
macw Tina.

MigcymoBytoui yce BuLLEe3a3HaYeHe, BApTO 3ayBaXKu-
T, WO B6iNbLWKIA cTyNiHb NposBy deHomMeHy JfliHrapaa B
HaloMy [OCNiAMKeHHI 3adikcoBaHO y OHAKIB 3 NiaBK-
LWeHMM iHOEeKCOM macu Tina. MoXHa npunycTuTyh, Wwo
Le nos’s3aHe B HUX 3i 36inbleHMM 06'EMOM LIMPKYIO-
040l KpoBi, Binbll 3HAYHUM HaBaHTaXKEHHAM Ha cepue
i CUABHILLMMW CUMNATUYHUMM BNJIMBAMM Ha AiANbHICTb
cepua i cyamH. TakoX MOXKHA NOACHUTW TaKi BigMIHHOCTI
He TiIbKM MexXaHiYHUM BMJIMBOM HA KPOBOHOCHI CyANHM
M’A3iB, AKi NPALOOTb B CTaTUYHOMY PEXMUMI, HO i NpK-
FHIYEHHAM Mif, 4ac BWMKOHAHHA BMpPaBM LLEHTPaSbHUX
MEeXaHi3MmiB, aKi peryntotoTb GyHKLi0 KpoBoobiry. Bpa-
XOBYIOUM, LLIO CTAaTUYHE HAMPYXKEeHHA NiATPUMYETbCA iM-
nynbCaMu 3 ocepenKy 36yaKeHHA y BENUKUX MiBKYNAX
rONOBHOrO MO3KY, 3rigHO 3 MEeXaHi3MOM OAHOYACHOI
BiAMIHHOI iHAYKLIT el ocepeoK 36yasKeHHA NPUTHiYvye
LIANBHICTb iHWMX HEPBOBUX LEHTPIB, Y TOMY YMCAI | TUX,
AKI PerynoTb NOCTa4YaHHA TKAHUH KUcHem. Konu 36y-
OsKEeHHA 3aKiHYYeTbCA | M'A3M po3CcnabatotoTbeA, Big, HUX
[0 LMX LLEeHTPIB HaAXoaATb 30yAXKyoUi CUTrHanNK, Aki 3y-
MOBJIIOIOTb AifNIbHICTb cMcTeMm KpoBoobiry [20]. Takox
MOKHa NPUNYCTUTKU, WO BiNblUMA BiACOTOK XKMPOBOI

Macu Tina i 38’A3aHi 3 UMM BiAMIHHOCTI KaninapHoro
pycna TKaHWH YCKNaaHowTbh nepudepiiHniA KpoBOTOK
i, TAKUM YMHOM, CMIPUAIOTb FaIbMyBaHHIO PEryiATOPHUX
npouecis i nigsnweHHwo 3MNOPK.

BucHoBKM.

[lo30BaHe CcTaTMyHe HaBAHTAXEHHA NPU3BOAUTL A0
O[HAKOBOrO XapaKTepy 3MiH NapameTpiB CUCTEMM KpPO-
BOOGiry y Bcix o6cTexeHnx ocib, HesanexHo Big, iHaeKcy
Macu Tifla, ane cTyniHb iX NPOABY € pi3HO0. binbl 3Ha-
YHUI nposB ¢deHomeHy JliHrapga 6yB 3adikcoBaHui
y HOHaKiB 3 NigBULEHNUM iHAEKCOM Macu Tina, Npo LWo
CBigYaTb CTaTUCTUYHO BiNbll 3HAYyLL BiAXWIEHHA BU-
MipAHMX MapamMeTpiB cucTemmn KpoBoobiry. OTpumaHi
Hamu pe3ynbTaTW [03BOAATb MPOrHO3yBaTW peakLito
CUCTEMM KPOBOODLIry Ha CTaTMYHE HaBaHTA)KEHHA 3a-
NEeXHO Bif, BENMUYMHMU iHAEKCY Macu Tina; BTiM, BOHMU
MatoTb ByTM AOMOBHEHI AOCAIAXKEHHAMM 3 ypaxyBaH-
HAM iHWMX NapamMeTpiB KOMMO3MLIAHOrO cKnaay Tina
(BiACOTOK *KMpPOBOI | M'A30BOT MacK TOLLO).

MepcneKkTMBM NOAANbLUUX [OCNIAKEHD.

BinbLW rpyHTOBHI BUCHOBKM WOAO 3MiH LLEHTPANbHOI
remogMHaMIKM Npu CTaTUMHOMY HABAHTAXKEHHI 3anex-
HO Big IMT MoOXHa byae OTPMMATU LWAAXOM BUBYEH-
HA peakuii cuctemm KpoBoobiry Ha CH 3 BpaxyBaHHAM
KMPOBOI i M’A30BOI KOMMOHEHT B CKAaai Tina. Le go-
3BO/INTb DiNbll TOYHO PO3KPUTU UOUHHI MexaHi3mu
0C06/IMBOCTEN PEAKTUBHUX 3MiH LLeHTPanbHOI remoaun-
HamikuM ocib 3 pisHum IMT Ha pisHi pexumn ¢disnyHoro
HaBaHTAXKEHHSA.
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3MIHU CUCTEMU KPOBOOBITY B MEPIOA LLIBUAKOIO BIAHOB/IEHHA NICNA CTATUMHOIO HABAHTAXKEHHA
Y OCIBb 3 PI3HUM IHAEKCOM MACU TINA

BbaKyHoBcbKuii O. M., fipo3aoscbKa C. b., InbiH B. M., ®ininnos M. M., NactyxoBa B. A., Ckopo6oratos A. M.,
OniiHuk T. M.

Pestome. Y 2020 poui muHyno 100 pokiB Big MOoMeHTY BigKputTs JliHrapaom ¢eHoOMeHy CTaTUYHOro 3ycUans.
MMbuHHY npupoay ¢peHomeHa, Ha3BaHOro iMeHeM BiAKpMBaya, HayKOBLi AOCNIAMKYBAAM | B HACTYMNHI AeCATUNIT-
TA. OCTaHHIMM POKAaMM aKTUBHO BMBYALOTLCA IMTMOUHHI MexaHi3Mu GeHOMEHY CTaTUYHUX 3YCU/b, B PO3MIHHI AKOrO
[0 cuUx nip NMwaeTbea 6arato nakyH. Came ToMy MeTO Haloi poboTn HByN0 BUBYEHHA peaKLii cepLeBo-CyaNHHOT
CMCTeMM B Nepios, WBMAKOTO BifLHOB/IEHHA MiCaA [030BAHOMO CTAaTUYHOTO HABAHTAXKEHHS Y OCib 3 Pi3HUM iHAEKCOM
Macu Tina i pisHo macoto Tina. B gocnigikeHHi B3aamM ydacTtb 36 ocib 4onosivoi cTati (21 p.), 3 HOPMOTOHIYHO
peakujielo cMcTemmn KpoBoobiry Ha disMyHe HaBaHTaXKeHHA. 3aNeXHO Bif, BeIMYMHU iHAeKcy macK Tina (IMT) toHa-
KiB po3noainvam Ha 2 rpynu — ocobu 3 HopmanbHum IMT (rpyna 1, n=18, IMT Big 18,8 no 24,9; cepefHE 3HAYEHHSA
B rpyni — 21,6, cepeaHii 3pict 178,2 cm, cepeaHa maca Tina — 68,4 Kr), ocobu 3 nigsuweHum IMT (rpyna 2, n=18,
obcTexkeHi 3 IMT Big 27,4 po 30,0; cepeaHe 3HayeHHs B rpyni — 28,1, cepegHiit 3pict 177,6 cm, cepegHa maca Tina —
77,9 kr). CTaTU4YHE HaBaHTaXKEHHA CTBOPOBA/IM 15-CEeKYHAHUM YTPUMAHHAM Ha cTaHoBomy auHamomeTpi AC -200
3ycmana noTyxHicto y 50% Big MakcMManbHOI CTaHOBOI cuaun. MNepes MoAeNtOBaHHAM HaBaHTAXKEHHSA i NPOTArom
3 XBWU/IMH Mic/NA MOro 3aBepLUEeHHs Y BCix 0b6CcTexKeHUx ocib BUMiptoBanM OCHOBHI NapameTpu GpyHKLIOHYBaHHSA CuC-
TemMu KpPoBOOBiry 3 BUKOPUCTAHHAM TeTpanofApHOi rpyaHoi peonnetnsamorpadii, Ha AiarHOCTUYHOMY KOMMAEKCI
«Kapgio+» (YkpaiHa). CTaTUCTMUHY 06p0obKy oAepKaHUX NPOTArOM AOC/IAMEHHS pe3ynbTaTiB NPoBOAWIM 33 A0-
nomoroto Komn’totepHoi nporpamu IBM SPSS Statistics (Bepcia 26), 3 BUKOPUCTAaHHAM HenapameTpUYHUX MEeTOZiB
OLLiHKM OTPMMAHUX AaHUX.

Hamu BcTaHOBNEHO 0COB/IMBOCTI PEAKTUBHUX 3MiH i BiAMIHHOCTI Y reMOANHAMIYHIN BiANOBiAi 06CTEXKEHMX IOHA-
KiB 3a/1IeXHO Big, iHAeKCcy macu Tina. CTaTMyHe HaBaHTaXKeHHA y nepioj, WBUAKOTO BiAHOBAEHHA NPU3BOAUTL A0
O[HAKOBOrO XapaKTepy 3MiH NapameTpiB cepLeBo-CYANHHOT CUCTEMM Y BCIX 0OCTEXEHMX OHAKIB, HE3ANEXKHO Bif
iHOEKcy macu Tina i macu Tina. BigmiHHOCTI y BennymHi IMT BnanBatoTb AvLe Ha CTyNiHb NPOSABY PEAKTUBHUX 3MiH
cMcTeMm KpoBoobiry. binbw BMpasHMin Nnposs deHomeHy JliHrapaa 6yB 3adikcoBaHMM y OCib 3 NiABULLEHUM iHAEK-
COM Macu Tina.

Kntoyosi cnosa: cuctema KpoBoobiry, remoanHamika, BiAHOBNEHHA, HABAHTAXKEHHA.

CHANGES IN THE CIRCULATORY SYSTEM DURING THE PERIOD OF RAPID RECOVERY AFTER STATIC EXERCISE IN
PERSONS WITH DIFFERENT BODY MASS INDEX

Bakunovsky O. M., Drozdovska S. B., llyin V. M., Filippov M. M., Pastukhova V. A., Skorobogatov A. M., Oliinyk
T. M.

Abstract. In 2020, 100 years have passed since Lingard discovered the phenomenon of static effort. The deep
nature of the phenomenon, named after the discoverer, was studied by scientists in the following decades. In recent
years, the deep mechanisms of the phenomenon of static forces have been actively studied, in the exchange of
which there are still many gaps. That is why the purpose of our work was to study the reaction of the cardiovascular
system during the period of rapid recovery after dosed static exercise in people with different body mass index
and different body weight. 36 men (21 years old) with a normotonic reaction of the circulatory system to physical
exertion took part in the study. Depending on the value of the body mass index (BMlI), the young men were divided
into 2 groups — persons with a normal BMI (group 1, n=18; BMI from 18,8 to 24,9; average value in the group — 21,6;
average height 178,2 cm; average body weight — 68,4 kg), individuals with increased BMI (group 2, n=18; examined
with BMI from 27,4 to 30,0; average value in the group — 28,1; average height 177,6 cm; average body weight —77,9
kg). Static load was created by holding for 15 seconds on a static dynamometer DS-200 force with a power of 50%
of the maximum static force. Before the simulation of the load and within 3 minutes after its completion, the main
parameters of the functioning of the circulatory system were measured in all examined persons using tetrapolar
thoracic rheoplethysmography, on the computerized diagnostic complex «Cardio+» (Ukraine). Statistical processing
of the results obtained during the research was carried out using the computer program IBM SPSS Statistics (version
26), using non-parametric methods of evaluating the obtained data.

We established the peculiarities of reactive changes and differences in the hemodynamic response of the
examined young men depending on the body mass index. Static load during the period of rapid recovery leads to
the same nature of changes in the parameters of the cardiovascular system in all examined young men, regardless
of body mass index and body weight. Differences in BMI affect only the degree of manifestation of reactive changes
in the circulatory system. A more pronounced manifestation of the Lingard phenomenon was recorded in persons
with an increased body mass index.

Key words: circulatory system, hemodynamics, recovery, load.
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THE VALUE OF BLOOD OXYGEN CAPACITY FOR THE DEVELOPMENT

OF EXERCISE HYPOXIA
National University of Ukraine on Physical Education and Sport (Kyiv, Ukraine)
ll.komolafe@gmail.com

The article discusses the factors that can limit oxygen consumption and performance during moderate power
work. This study aimed to identify how changes in the oxygen-binding properties of blood affect its oxygen trans-
port function and modes of oxygen mass transfer during exercise hypoxia. We examined 12 adolescent girls aged
14-16 who suffered secondary anaemia due to juvenile bleeding (Hb concentration - 10.940.76 g%). For control, 14
healthy girls of the same age were examined (Hb - 12.2+0.14 g%). The girls performed stair climbing for 5 minutes
(power of such work = 50 W, intensity ~ 35-45% of maximum oxygen consumption). As a result of the present study,
we analysed various variants of changes in certain indicators of oxygen mass transfer modes. We were able to in-
vestigate the role of one of the regulators of the oxygen transport function of the blood, which significantly affects
the supply of oxygen to working tissues. It was the oxygen-carrying capacity of the blood, which is determined by
the haemoglobin content in the blood. It was found that a decrease in the oxygen capacity of the blood contributes
to an increase in the oxygen cost of work and oxygen debt. At the same time, the functions of external respiration
and haemodynamics are intensified to a greater extent than in healthy individuals, but their efficiency in supplying
tissues and organs with oxygen is sharply reduced, and the degree of exercise hypoxia increases, which is confirmed

by the development of venous hypoxaemia.

Key words: oxygen capacity of the blood, mass transfer of oxygen in the body and its consumption, muscle activ-

ity, physical performance.

Connection of the publication with planned re-
search works.

The authors obtained the results of these studies in
the course of the research work of the National Univer-
sity of Ukraine on Physical Education and Sport (Depart-
ment of Medical and Biological Disciplines) on the topic:
“Features of somatic, visceral and sensory systems in
qualified athletes at different stages of training” (state
registration number 0116U001614).

Introduction.

The study of the mechanisms of development and
compensation of oxygen deficiency of various genesis
is one of the most pressing problems of modern physi-
ology, pathophysiology, and medicine [1]. Unlike other
hypoxic states, the anaemic form of hemic hypoxia is
characterised by several specific conditions of occur-
rence and mechanisms of development, course and
compensation of impaired functions [2]. It is known that
at rest, a 20% decrease in blood oxygen capacity com-

pared to the norm is almost completely compensated
for by increased cardiac activity, which ensures the nec-
essary oxygen supply to organs and tissues, and second-
ary tissue hypoxia does not develop [3]. The literature
has limited and fragmentary data on what changes in
the mass transfer process and oxygen utilisation cause
such a decrease in muscle activity.

The aim of the study.

To conduct a study to determine how changes in the
oxygen-binding properties of blood affect its oxygen
transport function and modes of oxygen mass transfer
during exercise hypoxia

Object and research methods.

We studied the modes of oxygen mass transfer
in the body (OMT) of 12 adolescent girls aged 14-16
years suffering from secondary anaemia due to juvenile
bleeding (Hb concentration — 10.9+0.76 g%). For con-
trol, 14 healthy girls of the same age were examined
(Hb—12.21+0.14 g%). Girls of both groups performed the

158

ISSN 2077-4214. Bicuuk npo6nem Gionorii i meguuunu — 2023 — Bun. 3 (170) / Bulletin of problems in biology and medicine — 2023 - Issue 3 (170)



