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Increasing the intensity of microcirculation in fitness athletes is not affected at all. It has been shown that mor-
phofunctional changes under the infusion of physical stimulation are an important component of adaptation. The
use of grub houses can be made of brown to enhance the influence of fitness on the functioning of other physiologi-
cal systems. Thus, the use of melatonin can help you adapt to physical demands for antioxidant and chronoregulato-
ry effects. The research method was to determine the effect of melatonin on microcirculation in people who engage
in fitness. For this purpose, they were obtained from researched young people, divided into 3 groups in a long period
of time, including participation in training and on the use of melatonin at home for 2 months. Microcirculation was
measured using a laser Doppler method using a BLF 21 analyzer. As a result of the investigation, it was found that all
participants were divided into groups with low and high microcirculation in the muscles. It has been established that
regular aerobic fitness can influence microcirculation regulation mechanisms. The use of melatonin preparations in
fitness athletes with high values of microcirculation indicators should lead to a compensatory increase in the effec-
tiveness of regulation of blood flow in the microcirculation system for the sake of the importance of active regulation
mechanisms. It has been found that the inclusion of melatonin preparations during the training process to enhance
the body's adaptive mechanisms is advisable for athletes with a high level of muscle tissue perfusion per unit of time.
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Connection of the publication with planned re-
search works.

The work was carried out within the framework of
the state budget topic “The influence of endogenous
and exogenous factors on the course of the body’s adap-
tive reactions to physical exertion of various intensities”
(state registration number 0121U108187).

Introduction.

Young people are increasingly interested in fitness
and its varieties. It attracts not only mainly girls, but also
boys, who are aimed at improving their health, increas-
ing their working capacity, and counteracting the stress-
es that surround modern people every day [1, 2]. The
health component of fitness is quite well scientifically
substantiated. Scientific methodological support of the
educational and training process, development of new
approaches to ensuring the growth of working capacity
during training, increasing the efficiency of the forma-
tion of adaptive reactions and improving the recovery
process is carried out within the framework of existing
sports areas and is clearly insufficient [3].

Nutrition is an auxiliary, but very important compo-
nent in the context of sports for people for whom sports
are not a profession, but occupy a significant place in
their lives [4, 5]. The scientific material accumulated in
recent years helps to form an individual nutrition plan
for each person, which meets the wishes of the person
and is optimal for him when practicing a particular sport,
including fitness [6]. The use of food additives may be
appropriate in the preparation of diets when it is nec-
essary to increase the amount of energy carriers, or
plastic components, or those that affect the regulation
of physiological processes [5]. Melatonin (MT), the main
oscillator and corrector of chronorhythms, is included
in those that regulate physiological processes [7]. For

those people who are involved in fitness, the main value
is the antioxidant and immunomodulatory effects and
biorhythmological function [8]. It is its powerful antiox-
idant properties that contribute to the fact that MT can
claim the role of the main molecule in the body’s de-
fense system against oxidative stress, due to the neutral-
ization of hydrogen peroxide and the destruction of hy-
droxyl radicals [3, 9]. Due to the antioxidant properties
of MT, cell membranes are stabilized, the permeability of
vascular walls is reduced, their resistance increases, and
microcirculation is improved [5, 10, 11].

Modern studies show that morphofunctional trans-
formations in the microcirculation system that occur
under the influence of skeletal muscle contraction as
a result of muscular activity are an important compo-
nent in the mechanisms of adaptation of the body and
in increasing performance. However, to date, there has
been virtually no research conducted into the features
of blood microcirculation during fitness training, nor into
possible ways of influencing the effectiveness of micro-
circulation restructuring, in particular using food addi-
tives that play the role of physiologically and biologically
active substances, such as MT.

The aim of the study.

To investigate the mechanisms of the influence of
the dietary supplement melatonin on the state of blood
microcirculation in the muscles of young men under
the conditions of systematic training in strength fitness
groups.

Object and research methods.

The study involved 40 young men aged 30-35 years,
who were divided into three groups.

The first group included men who systematically
(twice a week for at least 2 years) engaged in aerobic
fitness (n=15). For 30 days at the beginning of training,
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all of them took the melatonin drug NOW Foods Mela-
tonin (USA) at a dose of 3 mg once a day for 60 days. The
second group included young men who systematically
(twice a week for at least 2 years) engaged in aerobic
fitness but did not receive the specified drug (n=15).
The third (control) group included young healthy men
who did not engage in sports and did not take melatonin
(n=10). All groups were randomized by age, and groups
I and Il were randomized by duration of aerobic fitness
training.

Spinning Track was classified as aerobic fitness train-
ing based on the dominant mechanism of energy supply
of muscle activity.

All participants underwent a medical examination
before the start of the study and signed an informed
consent to participate in the experiment [12]. None of
them had contraindications for performing physical ex-
ercises in aerobic fitness groups. The blood microcircu-
lation was studied in the subjects using laser Dopplerog-
raphy (LDG) using the BLF 21 analyzer (Transonic System
Inc., USA).

During this study, the following parameters were
recorded that characterize blood microcirculation. The
characteristic of tissue blood flow recorded during LDH is
a microcirculation parameter (MCP), which is a function
of the concentration of erythrocytes in the tissue beam
and their average velocity. The value of PM represents
the level of perfusion of a unit volume of tissue per unit
time and is measured in relative units (perfusion units
- pf. units). Median (M) is the arithmetic mean value of
the microcirculation index (PM). This indicator charac-
terizes the average flow of erythrocytes per unit volume
of tissue in the probed area in the recording time inter-
val. It is also measured in relative or perfusion units (pf.
units). The root mean square deviation — o (RMS) of the
amplitude of blood flow fluctuations from the arithmetic
mean value of M. The parameter ¢ or SKV is also mea-
sured in perfusion units. It characterizes the temporal
variability of MC or fluctuations in the flow of erythro-
cytes, referred to in microvascular semantics as Flux. The
coefficient of variation is equal to the product of K—c /
M multiplied by 100%, which characterizes the contribu-
tion of the vasomotor component to the modulation of
tissue blood flow. The flux motion index (FMI) provides
an integral characteristic of the ratio of the mechanisms
of active (caused by biogenic and neurogenic activity of
pre-capillary vasomotors and vascular tone itself) and
passive (caused by blood flow fluctuations synchronized
with cardio- and respiratory rhythms) blood flow mod-
ulation.

The results were processed using the program “Mic-
rosoft Office Excel 2010” using the Student’s t-test. Dif-
ferences were considered significant at p<0.05.

Research results and their discussion.

The study involved young men aged 30 to 35 years
(table 1).

An assessment of the average perfusion value of
a unit volume of muscle tissue per unit time, i.e. PM,
revealed that the examined individuals, regardless of
whether they were engaged in fitness or not, should be
divided into 2 subgroups. In men of the first subgroup,
the value of PM ranged from 0.5 to 12 perfusion units
(pf. units); in the second subgroup, the value of PM
ranged from 12 to 25 pf. units (table 1). The subsequent
analysis of the results showed that such a distribution is

necessary, since the values and changes of other indi-
cators characterizing microcirculation (MC) in both sub-
groups also differed significantly.

It was found that in individuals from both subgroups
who regularly engaged in aerobic fitness, PM was signifi-
cantly higher than in young people who did not engage
in sports (by 44% in subgroup | and by 26% in subgroup
I1). The difference in the intensity of microcirculation be-
tween individuals who exercised and those who did not
exercise has been noted by scientific teams studying mi-
crocirculation [13, 14]. These results are evidence that
fitness training leads to an intensification of blood flow
per unit volume of muscle tissue, that is, it contributes
to improving the supply of oxygen to tissues in fitness
athletes.

Table 1 — Microcirculation parameter values (PM, pf.
units) in individuals at rest before taking melatonin

| subgro Il subgro
Control group WDEroup UbEroup
7.4+£1.1 16.9+2.4#
Fitness runners 10.7+1.3* 21.3+2.7*%#

Notes:* — compared to the control group (p<0.05), # — compared with
the I subgroup (p<0.05).

The value of the standard deviation (SD), which char-
acterizes the temporal variability of MC, in both trained
and untrained individuals in the first subgroup was lower
than in the second subgroup (table 2), therefore it can
be assumed that at higher values of PM, the mecha-
nisms of tissue blood flow modulation are more actively
involved.

Table 2 — Amplitudes of blood flow fluctuations
in relation to the arithmetic mean value (SVC, pf.
units), in individuals at rest before taking melatonin

Control grou S Il subgroup
grotp 4.6+0.4 7.8+1.1#
Fitness runners 3.7+0.3 6.4+0.9#

Notes: # — compared with the I-th subgroup (p<0.05).

Analysis of the coefficient of variation (Kv), which
provides information about the contribution of the va-
somotor component to the modulation of tissue blood
flow, showed that the values of this parameter in indi-
viduals with high PM were significantly lower than those
with a lower PM level, regardless of the degree of train-
ing of the subjects (table 3). Therefore, at high intensity
of muscle tissue perfusion, the possibilities of vascular
tone influencing MC are reduced.

Table 3 — Coefficient of variation of tissue blood
flow (Kv) in resting subjects before melatonin
administration

Control erou | subgroup Il subgroup
group 12.1+1.3 28.5+3.3#
Fitness runners 10.0+2.4 17.3£1.9*%#

Notes:* — compared to the control group (p<0.05), # — compared with
the I subgroup (p<0.05).

The flux motion index (FMI) provides an integral
characteristic of the ratio of the mechanisms of active
(caused by biogenic and neurogenic activity of precap-
illary vasomotors and vascular tone itself) and passive
(caused by blood flow fluctuations, synchronized cardio-
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and respiratory rhythms) blood flow modulation. The
results obtained (table 4) indicate the predominance of
the influence of vascular tone over passive modulations
on MC in individuals with lower PM values, and such a
predominance is observed in untrained young people
relative to fitness lighters in both subgroups. That is,
regular aerobic fitness training can increase the impact
of biogenic and neurogenic activity of precapillary vaso-
motors on MCs in muscle tissue.

Thus, it can be stated that regular aerobic fitness
training can influence the mechanisms of MC regulation,
which is also confirmed by previous studies [3, 5, 6].

Table 4 — Ratio of active and passive blood flow
modulations (BFM) in resting subjects before
melatonin administration

| subgroup Il subgroup

Control
ontrorgroup 1.7+0.05 1.3£0.01#
Fitness runners 2.4+0.02* 2.0£0.04*#

Notes: * — compared to the control group (p<0.05), # — compared with
the | subgroup (p<0.05).

The use of MT led to the following changes. In the
examined fitness lighters of the | subgroup, the PM in-
creased (by 34%), while in the Il subgroup it decreased
(by 33%) (table 5).

The difference in the re-
sponse to the use of an admix-

When using MT, IFM did not significantly change in
fitness lighters of the 1st subgroup, while in the 2nd sub-
group it increased by 2.1 times (table 5). Such dynam-
ics may indicate low efficiency of blood flow regulation
in the MC system at a low initial level of PM and an in-
crease in the efficiency of blood flow regulation due to
active mechanisms at its high level.

Based on the data obtained from the analysis and
generalization of scientific and methodological litera-
ture, the study of practical experience in conducting
training in aerobic fitness groups, and the generalization
of information obtained during the research process, the
following practical recommendations can be made for
planning and organizing the use of melatonin as a food
additive. To increase the effectiveness of melatonin’s
influence on the formation of adaptive reactions of the
body, it is advisable to determine blood microcirculation
indicators. The most appropriate use of food additives
with melatonin is for fit athletes, in whom a high level of
perfusion of a unit volume of muscle tissue per unit time
is determined.

Individuals who have not chosen a significant in-
crease in endurance and performance as their goal, or
those who do not know the initial level of microcircula-

Table 5 — Changes in the main parameters of blood microcirculation in
fitness athletes against the background of melatonin use

ture with MT may indicate the
inclusion of different mecha-

nisms of influence in the MC
regulation system: in the first

case, mainly from the sympa-

thetic nervous system, in the

second, from the parasympa-

| subgroup Il subgroup
Parameters - -
to the use of MT|after using MT [to the use of MT|after using MT

Microcirculation parameter, | 14 5,4 3 14.3+1.1* 21.3£2.7 14.3+3.1*
pf. units

Standard deviation, pf. units 3.710.3 4.1+0.6 6.4+0.9 17.3£2.3*
Coefficient of variation 10.0+2.4 12.1+£1.8 17.3£1.9 70.9+5.7*
Fluxmotion Index 2.4+0.02 2.5+0.07 2.0+0.04 4.2+0.10*

thetic one. Several scientific
groups have indicated the in-
fluence of melatonin on the regulation of physiological
functions through activation of the autonomic nervous
system [7, 8]. It was interesting to note that the use of
MT equalized the perfusion value of a unit volume of
muscle tissue per unit time in fitness athletes with dif-
ferent initial levels of PM. That is, with the help of MT, it
is possible to influence the efficiency of blood supply to
muscle tissue if necessary.

Changes in SVE after the use of MT consisted in the
fact that in individuals with low PM this value had only
a tendency to change, namely to increase (0.1<p<0.2),
and in fitness lighters with an initial high level of PM
SVE increased by 2.7 times (table 5). Such changes may
indicate greater adaptive lability in individuals of the I
subgroup, aimed at optimizing blood perfusion of mus-
cle tissue.

Analysis of the coefficient of variation, which pro-
vides information about the contribution of the vasomo-
tor component to the modulation of tissue blood flow,
also revealed significant differences in the response to
the use of MT depending on the value of PM (table 5).
In fitness lighters of the | subgroup, there were no sig-
nificant changes in Kv, while in individuals of the Il sub-
group, this indicator increased by 4.1 times. Therefore, it
should be noted that the use of MT in trained individuals
with high PM sharply increases the contribution of the
vasomotor component to blood flow modulation, and
the effectiveness of this compensatory-adaptive mech-
anism increases.

Notes: * — compared to the state before the use of MT (p<0.05).

tion indicators, can add foods that contain melatonin in
sufficient quantities to their diet [15].

Conclusions.

1. Regardless of their sports activities, young men
are divided into those with high or low levels of perfu-
sion of a unit volume of muscle tissue per unit time, i.e.
different microcirculation efficiency. This feature must
be taken into account when developing a fitness training
system.

2. Regular aerobic fitness classes can influence the
mechanisms of microcirculation regulation.

3. The use of melatonin preparations in fit athletes
with high values of the microcirculation index leads to
a compensatory increase in the efficiency of blood flow
regulation in the microcirculation system due to the pre-
dominance of active regulation mechanisms.

4. The inclusion of melatonin preparations during the
training process in order to enhance the body’s adaptive
mechanisms is advisable for athletes with a high level
of perfusion of a unit volume of muscle tissue per unit
time.

Prospects for further research.

The results obtained indicate the feasibility of con-
ducting further studies on the formation of compensa-
tory and adaptive mechanisms in the microcirculation
system in fitness athletes in response to the influence of
melatonin food additives in order to increase the body’s
performance and prevent the development of negative
consequences in response to intense physical exertion.
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BusyeHHA iHmMeHcusHocmi MIKpOYUpKyAayuii y imHecnalimepie 3aaUWAEMbCA 308CiM He 8UBYEHUM.
loKa3zaHo, wo MoppopyHKUIOHANLHI 3MiHU Mi0 8NaAUBOM (Pi3UYHO20 HABAHMAMEHHSA € 8AM/UBUM KOMIMOHEHMOM
adanmauyii. BUKopucmaHHA xap4yosux OOMIWIOK Moxce b6ymu KOPUCHUM 078 MiOBUUEHHS KOPUCHO20 8rausy
himHecy Ha yHKYiOHYBAHHA OKpeMuXx pizionoziyHux cucmem. TaK 3acmocy8aHHA MenamoHiHy Moxce doromozamu
adanmysamuce 00 i3u4HUX HABAHMAH(EHb 30 PAXYHOK AHMUOKCUOTHMHUX Ma XpOHOopez2ytoroYux enacmusocmed.
Memoto docnidxceHHs byn0 8u3HAYUMU Br1/1U8 MesIaMmOHIHY Ha MIKPOUUPKYAAUito y 4Yososikie, AKi 3alimaromcs
imHecom. [na ybozo 6yau 3aay4yeHi y 00cnioneHHi Moaodi Yonoesiku, nodineHi Ha 3 epynu 8 3anexcHocmi 8id
ydyacmi 8 mpeHy8aHHAX Ma 8UKOPUCMAHHI MenamoHiHo8ol domiwKu npomsazom 2 micayie. MiKpoyupKynayito
s8uUMIiptoganu 3a O00MNoMo2o0 Memooda sa3epHoi Oorsepoepadii Npu 8uKOpPUCMAHHI aHanizamopa BLF 21. B
pe3ynbmami 00cnioxceHHA 6yno 3HalideHo po30ineHHA 8CiX YYACHUKIB8 He 30/eHHO 8i0 CropmueHUX 3aHAMb Ha
2pynu 3 HU3bKOK Ma 3 BUCOKOK MIKPOUUPKYAAUIEID Yy M’A3aX. BcmaHoeneHo, wo peaynapHi 3aHAmms aepobHUM
himHecom Moxcyms 8MaAUBAMU HA MEXAHI3MU pe2ynayil MIKpouupKyAauii. 3acmocy8aHHsA npenapamie menamoHiHy
y imHecnalimepie 3 8UCOKUMU 3HAYEHHAMU MOKA3HUKA MIKPOUUPKYAAUii npu3eodumes 00 KOMMIeHcamopHo20
3POCMAHHA echeKmusHoOCMI pe2ynayii KDo8OMOKY 8 cucmMeMi MIKPOUUPKYAAYiT 30 paxXyHOK NnepesaxaHHs AKMU8HUX
MexaHi3mie peaynayii. BusesneHo, W0 8KAYEHHA rnpernapamis mMesnamoHiHy 6 rnepiodi mpeHysasnbHo20 npoyecy
3 Memoro MocuneHHa ad0anmueHUX MexaHiamie opaaHiamy OouyinbHe y CropMCMeHi8 3 8UCOKUM pieHem nepgys3il

00UHUYi 06'emMy M’A30801 MKAHUHU 30 0OUHUYO Yacy.

Knro4voei cnosa: menamoHiH, aepobHuli pimHec, MiKpoOUUPKyAayis, eeauduHa nepagysii.

38’A30K nyb6niKauii 3 Nn1aHOBMMM HayKOBO-A0CNIg-
HUMK poboTamu.

PoboTa BMKOHaHa B mexax HAP «Bnaus eHporeH-
HUX Ta eK30reHHux ¢aKTopiB Ha nepebir aganTtauin-
HUX peaKuin opraHismy A0 ¢i3VYHUX HaBAHTAXKEHb
pi3HOT iHTEHCUBHOCTI» (HOMep AepyKaBHOI peecTpauii
0121U108187).

Bcryn.

3pocTae iHTepec monogi A0 3aHATb GiTHeCOM Ta Moro
pisHoBMAamu. BiH NprBabNtoE BXKe He TiNbKM NepeBarK-
HO AiBYaT, afie 1 XN0oNuiB, KOTPi HaLiNeHi Ha 3MiLHEHHA
300p0B’A, 3POCTaHHA NpaLe3aaTHOCTI, NpoTuail cTpe-
cam, KOTpi WOAEHHO OTOYYHOTb CydacHy aoauHy [1, 2].
AKWO 0340pOBYa CKAagoBa diTHecy AocuTb Aobpe Ha-
YKOBO 06rpyHTOBaHa, TO HayKOBO MeToAuyHe 3abesne-
YeHHA HaBYa/IbHO-TPEHYBA/IbHOTO MpPOLLECY, PO3POOKM
HOBUX Migxoais A0 3abe3neyeHHA 3pOCTaHHA npaues-
[ATHOCTI B XOZi TPeHyBaHb, NiABULEHHA edEeKTUBHOCTI
bopMyBaHHA aAanTUBHO-NPUCTOCYBA/IbHUX PeaKLin Ta
NoAinLWeHHA BifLHOB/OBA/IbHOMO NPOLECy 3AiNCHIOETLCA
B PaMKaXx iCHYIOUMX CMOPTUBHMUX HANPAMKIB i € ABHO He-
pocTaTHim [3].

Pexxnm xapuyyBaHHA € [OOMOMIXKHUM, MpPOTe AyKe
Ba)X/IVBUM KOMMOHEHTOM Ha T/Ni 3aHATb CMNOPTOM Y
nogen, oA AKX cnopT He € paxom, ane 3aiMMae 3HayHe
Mmicue B ixHbomy UTTi [4, 5]. HakonuuyeHuit 3a ocTtak-
Hi POKM HaAyKoBUIM MaTepian gonomarae chopmysaTu
iHAMBIAYANbHO ANA KOXHOI NOAMHM NIAH XapyyBaHHA,
AKMIM BigNOBiAAE NOOAXKAHHAM NHOAMHMU | € ONTUMASb-
HUM A9 HEei MPY 3aHATTAX TUM YW iHLLMM BULOM CMOPTY,
30Kpema 1 ¢itTHecom [6]. BUKOPUCTAHHA XapyoBUX A0-
MILLOK MOXKe ByTU AOUINbHUM NMPW CKAAZaHHI paLioHy,
KON HeobXigHO 36inblINTKM KiNbKICTb eHeproHociis, abo
NAACTUYHUX KOMMOHEHTIB, abo TWX, AKi BMN/AMBalOTb Ha

perynsuito ¢isionoriyHnx npouecis [5]. Came Ao X, Aki
peryntotoTb ¢i3ionorivyHi npouecH BiAHOCATb MeNaToHIH
(MT), oCHOBHUI OCUMNATOP Ta KOPEKTOP XPOHOPUTMIB
[7]. Ana Tux nogen, aki 3aiimatoTbcst GiITHECOM FONOBHY
LiHHICTb MaloTb aHTMOKCUAAHTHUM Ta iIMyHOMOAENOH-
unit edekTn i bioputmonoriuHa ¢yHKuia [8]. Came lioro
NOTYXHi aHTUMOKCUAAHTHI BNACTUBOCTI CNPUAIOTb TOMY,
wo MT moxe npeTeHAyBaTU Ha POJib FOJIOBHOI MoJe-
KY/IM B CUCTEMi 3aXMCTy OPraHi3my Bif, OKCMAATUBHO-
ro cTpecy, 3aBAAKM HelTpanisauii nepekncy BOAHIO Ta
3HULEHHIO TiAPOKCUABHUX paauKanis [3, 9]. 3aBaAku
QHTUMOKCUMAAHTHUM BAactmsoctaAM MT cTabinisytotben
KNITUHHI MeMbpaHu, 3HUMKYETbCA MPOHUKHICTb CTIHOK
CyAMH, 36iNbLUYETLCA IX PE3UCTEHTHICTb | NOKPALLYETHCA
Mikpoumpkynsauis [5, 10, 11].

Cy4acHi gocnigeHHA NoKasyoTb, Wo mMopdpodyHK-
LiOHaNbHI NepeTBOPEHHA B CUCTEMI MIKPOLMPKYAALLL,
O BMHWKAIOTb Mig, BM/IMBOM CKOPOYEHHA CKENETHOTO
M’fi3a B peB pe3ynbTaTi M'A30BOI AiANbHOCTI, € BaXKIU-
BMM KOMMOHEHTOM B MEXaHi3max afanTtauii opraHiamy,
y NiABULLEHHI Npaue3aaTHocTI. [poTe Ao TenepiwHbOro
Yyacy MPaKTUYHO He MPOBOAUNOCA AOCNIAXKEHDb aHi OCO-
6anBocCTel MIKPOLMPKRYAALiT KpoBi nNpu ¢diTHeC-TpeHy-
BAHHAX, aHi MOX/MBUX LWAAXIB BNAMBY Ha eeKTUBHICTb
nepebynoBy MIKPOLMPKYAALLi, 30Kpema 3a 40NOMOrot
XapyoBUX AOMILLOK, LLLO BifirpatoTb posb ¢i3ionoriyHo Ta
6i0/10rYHO aKTUBHUX PEYOBUH, TaKMUX AK MT.

MerTa gocnigyKeHHs.

Jocnigutn mexaHiamu BNAMBY Xap4yoBOi AOMILLKK
MeNaToHiIHY Ha CTaH MIKPOUMPKYAALii KpoBi y m’'s3ax
MOJIOAMX YONOBIKIB 32 YMOB CUCTEMATUYHOTO TPEHYBaH-
HA B rpynax cMaoBoro ¢iTHecy.
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O6’eKT i meTOoaU AOCNIAKEHHA.

Y pocnigxeHHa 6ynn 3anyyeri 40 monogux 4oso-
BiKiB Bikom 30-35 pokiB, AKi bynn posnogineHi Ha Tpu
rpynu.

MepLwa rpyna BKAOYasa YO/OBIKIiB, AKI cMcTemaTUy-
HO (ABiYi Ha TWKAEHb NPOTArOM He MeHLe, K 2 POKM)
3amannca aepobHum ¢itHecom (n=15). MpoTtarom 30
[OHiB HA NOYaTKy TPpeHyBaHb BCi BOHW NpUiiManu npena-
paTt menatoHiHy NOW Foods Melatonin (CLUA) B gosi 3
Mg 0A4HOPA30BO KOXKHOI A06M npoTarom 60 gHis. B apyry
rpyny 6ynm 3any4yeHi MosioAi YoN0BiKK, SIKi cMcTemaTny-
HO (4BiYi Ha TUXKAEHb NPOTATOM HE MEHLUE, IK 2 POKM)
3aimannca aepobHum ¢iTHECOM ane He OTPMMYBaU
BKasaHoro npenapaty (n=15). Jo TpeTboi (KOHTPO/bHOI)
rpynu 6yn0 BKAOYEHO MOIOANX 340POBMX YO/OBIKIB, AKI
He 3aiMmannca CnopToM i He NpUMManu npenapat mena-
TOHiHy (n=10). Yci rpynu 6yan paHAomi30BaHi 3a BikoM,
al1a ll —3a cTpokaMu 3aHATb aepPOBHUM diTHECOM.

o 3aHATb aepobHum ¢iTHecom 6yno BigHeceHO
Spinning Track 3a AOMiHYOUMM MeEXaHi3MOM eHeprosa-
6e3nevyeHHA M’A30BOI AiA/IbHOCTI.

BCi y4yacHMKM npoxoanam meguyHe OOCTEKEHHS
nepea nOYaTKOM MNPOBEAEHHA AOCANIAMeHb i nmignuca-
1 iHbopMOBaHy 3roay Ha y4acTb B ekcrnepumeHTi [12].
KofeH 3 HUX He MaB NPOTUMOKa3aHb AN BUKOHAHHA bi-
3MYHMX BNpaB B rpynax aepobHoro diTHecy. Y obcTexe-
HUX Byna BMBYEHA MIKPOLMPKYAALIA KPOBi 32 AOMNOMO-
roto nasepHoi aonneporpadii (/1I4) Npy BUKOPUCTaHHI
aHanizatopa BLF 21 (Transonic System Inc., CLUA).

Mpy BWKOHAHHI LbOro [OCNIAMKEHHA 6ynu 3apee-
CTPOBAHI HACTyMHiI NapameTpu, fAKi XapaKTepusyloTb
MIKPOLMPKYNALIIO KPOBi. XapaKTepUCTUKa TKAaHUHHOIO
KPOBOTOKY, 3apeecTpoBaHa npu J14[, sense coboto na-
pameTp Mikpoumpkyaauii (MM), aKkuit € dyHKUieo Big
KOHLLEHTpPALLii epUTPOLUTIB B NPOMEHi TKAHUHMK i iX ce-
peaHboT WeKAKocTi. BennunHa MM asnsie coboto piBeHb
nepdysii oanHULI 06’EMY TKAHWHM 33 OAMHULIO Yacy i
BMMIPIOETbCA B BiHOCHWUX OAMHULAX (Nepdy3iiHnX oam-
HUuAX — nd. og.). MegiaHa (M) — cepeaHe apupmeTny-
He 3HAYeHHA MOKasHWKa Mikpoumpkyaauii (MM). Uen
NMOKa3HWK XapaKTepuU3ye cepeaHilt NOTiK epuTpoumTiB B
0AMHUL| 06’eMy TKAHWHW B 30HAYEMIW AiNAHLI B iHTep-
BaJli Yacy peecTpauy,ii. BUMiptoeTbCA TaKOXK Y BigHOCHMX
abo nepdysiiHnx oguHuuax (n. oa.). CepenHe kBagpa-
TUYHe BigxuneHHs — o (CKB) amnnityan KonmeaHb Kpo-
BOTOKY Bif, cepeaHboro apupmeTMyHOro 3HavyeHHa M.
MapameTp o abo CKB TakoX BUMIpPIOETbCA B nepdysin-
HUX OAMHNLAX. BiH XapaKTepnsye TMMYacoBy MiHAUBICTb
ML, abo KONMBAHHA MOTOKY ePUTPOLMTIB, IMEHOBAHY B
MIKPOCYANHHIN cemaHTuLi AK ®nakc. KoeodiuieHT Bapia-
uii gopisHioe AobyTKY K — 0 / M Ha 100%, wo xapakre-
pU3ye BHECOK BAa3OMOTOPHOIrO KOMMOHEHTY B MOAyNA-
Lit0 TKAHWHHOTO KPOBOTOKY. IHAEKC dnakecmouin (IPM)
— [3€ iHTerpasbHy XapaKTEPUCTMKY CMiBBiAHOLIEHHA
MeXaHi3miB akTUBHOI (0bymoBeHOT bioreHHO Ta Hell-
POreHHOK aKTUBHICTIO Npe KaninapHWX Ba3OMOTOPIB Ta
B/laCHE CYyAMHHMM TOHYCOM) Ta NacuBHOI (0bymoBeHoi
bAYKTyaLisMM KPOBOTOKY, CUHXPOHI30BaHMMM 3 Kapaio-
Ta AUXaNbHUMWU PUTMAMM) MOAYNSALIN KPOBOTOKY.

Pesynbtat 6ynnM 06pobneHi 3a A0OMNOMOrow npo-
rpamm «Microsoft Office Excel 2010» 3 BUKOPUCTAHHAM
t-kpuTepia CtblogeHTa. BigmiHHOCTI npuiimanu Ak go-
cTOBipHi Npun p<0,05 .

Pe3ynbTat gocnigeHHsA 1a ix 06roBopeHHs.

B paocnigeHHi 6panuv yyacTb MONOA YONOBIKM Y Bili
Bia 30 oo 35 pokis (Tabnuua 1).

MpoBeneHa oOUjiHKA cepeaHboi BeNMYNHU nepdysii
oAMHUL] 06’eMy M’I30BOI TKAHWHM 32 OAMHULIO Yacy,
T067O0 MMM, BMABMAA, WO 0b6CTEXKYBaHi 0COOU He3aneKHO
BifZ, TOro, 3alimannca abo He 3alManncs BoHU diTHecom
NOBWHHI ByTW po3nogineHi Ha 2 nmigrpynu: y Yonosikis
I-i nigrpynn sBennunHa MM Kkonmeanaca B mexax Big 0,5
0o 12 nepoysiiHnx oanHuub (nd. oa.); 8 llI-in niarpyni
BennumHa MM craHosuna Big 12 go 25 nd. oa. (tabn.
1). HacTynHuit aHani3 oTpUMaHUX pe3y/bTaTiB NoKasas,
LLLO TAaKUI PO3NoAin € HEOOXIAHUM, OCKINIbKN BEANYUHMN
Ta 3MiHW iHWMX MOKA3HMUKIB, L0 XapaKTePM3YHOTb MIKpO-
umpkynsuito (ML), B o6ox niarpynax TakoxK cyTTeBO Bia-
pisHAnucA.

Bbyno BcTaHoBAEHO, WO Y 0Cib obox niarpyn, aki pe-
rYNApHO 3amanunca aepobHum ditHecom, MM 6yB cyT-
TEBO BULLMM, HiXX Y MONOAMX NtOAEN, WO He 3aimanucs
cnoptom (Ha 44% vy I-i nigrpyni Ta Ha 26% — vy II-i). Pis-
HULLIO iIHTEHCUBHOCTI MiKpPOLMPKYASALIT MixK ocobamu, aKi
TPEHYBANNCb Ta TMMU, XTO HE 3aliMaBCA CMOPTOM BiaMi-
YasiM Hapasi HayYKOBi KOJIEKTMBMU, AKi BUBYANU MIKpOLM-
pKynsuito [13, 14]. Taki pe3ynbtati € CBigYEHHAM TOrO,
WO 3aHATTA diTHECOM NpPU3BOAATH A0 iHTeHcudiKaLii
KPOBOTOKY B OAMHULI 06’eMy M’A30BOT TKAHWHK, TOBTO
CNPUAIOTb MOAIMNWEHHIO NOCTa4aHHA TKAaHUH KUCHEM Y
diTHecnalTepiB.

Tabnauuysa 1 — BennunHu napametpy
mikpouupkynauii (MM, né. oa.) y ocié
B CTaHi CNOKOI0 A0 NpUitoMy MenaToHiHy

KOHTDONBHA roVAa | nigrpyna Il migrpyna
P Py 7,4+1,1 16,9+2,44
diTHecnanTepu 10,7+1,3* 21,342, 7*%#

MpumiTkKn:* — y NopiBHAHHI 3 KOHTponbHO rpynoto (p<0,05), # —y
nopiBHAHHI 3 |-to nigrpynoto (p<0,05).

BenvunHa cepeAHbOro KBaZpPaTUYHOIO BigXMNEH-
HA (CKB), Aka xapakTepusye yacoBy mMiHAMBICTb ML, iy
TPEHOBAHMX i y HeTpeHoBaHUX ocib y |- nigrpyni 6yna
HUXYOLO, HiXK y II-i niarpyni (Taba. 2), oTXke MoXKHa npu-
NyCcTUTK, WO Npu Binblimx 3HaYeHHAX MMM akTUBHiLe 3a-
LifHI MexaHi3aMn moaynAuii TKARHWHHOTO KPOBOTOKY.

Tabnuua 2 — AMNNiTyau KonMBaHb KPOBOTOKY
no BiAHOLWEHHIO A0 cepeaHboro apudmeTUUHOro
3HaueHHA (CKB, nd. oa.), y ocib B cTaHi cnokoto
A0 NPUIOMy MenaToHiHy

| nigrpyna Il migrpyna
KoHTponbHa rpyna L il
4,610,4 7,8t1,1#
diTHecnaliTepm 3,7+0,3 6,4+0,9#

Mpumitku: # — y nopisHAHHI 3 I-to niarpynoto (p<0,05).

AHani3 koediyjieHTa Bapiayii (K ), Akui gae iHpopma-
L0 NPO BHECOK BAa30OMOTOPHOrO KOMMOHEHTA B MOAy-
NAUi0 TKAHMHHOTO KPOBOTOKY MOKa3aB, WO BEIMYUHU
LbOro napametpay ocib 3 Bucoknum MM 6yB 3Ha4HO MeH-
LWMM, Hi*K Npwn 6inblw HU3bKOMY piBHI MM He3anexHo Bifg,
CTyneHA TpeHoBaHOCTi ob6cTexkeHux (Tabn. 3). OTke, npu
BMCOKIiW iHTEHCUBHOCTI Nepdys3ii M'A30B0T TKAHUHU MOXK-
NINBOCTI BNAMBY TOHYCY CyanH Ha ML, € 3HUXKeHnMuU.

IHTerpanbHy XapaKTepUCTUKY CMiBBIAHOLWEHHA Me-
XaHi3MiB aKTUBHOI (0bymoBnieHoi GioreHHot Ta Hel-
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Tabauusa 3 — KoediuieHT Bapiauii TKaHMHHOrO
KpoBoToky (K ) y oci6 B cTaHi cnokoto ao npuiiomy

MeNaToHiHy
| nigrpyna Il nigrpyna
Ko o a a
HTPOJIGHE TPV 12,1413 28,5¢3,3#
diTHecnanTepu 10,0+2,4 17,3+1,9*#

NpuMmitkn:* — y NopiBHAHHI 3 KOHTPO/IbHOW rpynoto (p<0,05), # —y
nopiBHAHHI 3 I-to niarpynoto (p<0,05).

POreHHOK aKTUBHICTIO MpeKaniNaApHMX Ba3OMOTOPIB i
B/lacHE CyAUHHMM TOHYCOM) Ta nacneBHOI (0bymoBneHoil
bAyKTyalUismMM KPOBOTOKY, CMHXPOHI30BaHMMU KapAaio-
Ta AUXaNbHUMWU PUTMaAMK) MOAYANALii KPOBOTOKY Aa€
iHaekc dnakemouin (IOM). OTpumaHi pesynbtatu (Taba.
4) BKa3ylOTb Ha NepeBarkaHHA BMNIMBY CYAMHHOIO TOHYCY
HaA NacMBHUMM MoaynaLiamu Ha ML,y ocib 3 meHWnMmn
3HayeHHAMM MMM, nprMyoMmy Take NepeBaXkaHHA cnocTe-
piraeTbcA y HETPEHOBAHUX MOJIOAMX NOAEN BifHOCHO
diTHecnalTepis B 060X nigrpynax, To6To perynapHi 3a-
HATTA aepobHMM ¢diTHEeCOM 34aTHi NiABMLLYBATU BM/IMB
6ioreHHOI Ta HeMpOreHHOI aKTUBHOCTI MpeKaniNApHUX
Ba3oMOTOpPiB Ha ML, B M’A30Bii1 TKAHWHI.

Tabnuusa 4 — CniBBigHOWEHHA aKTUBHUX Ta NACUB-
HUX MoAaynauii KpoBoToKy (IPM) y ocib B cTaHi
CNOKOI0 A0 NPUIiOMY MeNaTOHIHY

| ni a Il ni a
KoHTponbHa rpyna Rl ATPYR

1,7+0,05 1,3+0,01#
diTHecnanTepu 2,4+0,02* 2,0+0,04*#

MpuMmitkKn: * — y NOPIBHAHHI 3 KOHTPONbHO rpynoto (p<0,05), # — y
nopisHAHHI 3 |-t0 niarpynoto (p<0,05).

TakKMM YMHOM, MOKHA KOHCTaTyBaTW, WO 3aBAAKMU
perynapHUm 3aHATTAM aepobHUM ¢iTHECOM MOXHa
BMN/AMBATM Ha MexaHi3mun perynauii ML, Wwo TakoX nig-
TBEPAKYETLCA NOMNepeaHiMM AoCNiAXKeHHAMM [3, 5, 6].

BukopuctaHHa MT npu3seno A0 HaCTyNMHUX 3MiH. Y
obcTexkeHux ¢iTHecnanTepis I-i niarpynu MM 3pocTas
(Ha 34%), Toai ak B II-i nigrpyni — 3HM»KyBaBcA (Ha 33%)
(tabn. 5).

PisHMUA y BigNOBiAi Ha 3acTOCYBaHHA AOMILIKM 3
MT moxe BKa3yBaTW Ha BKIIOYEHHA Pi3HUX MeXaHi3MiB
BNAMBY B cucTemi perynauii MLU: y nepwomy Bunaary —
nepeBaXKHO 3 BOKY CMMMATMYHOI HEPBOBOI CUCTEMM, Y
OpYyromy — napacMmnaTuyHoi. [lekinbKoma HayKoBUMU
KO/IeKTMBaMM OYNO BKa3aHO Ha BM/IMB MENATOHIHY Ha
perynsuito dizionoriuHmx GpyHKLiN yepes akTUBaL,ito aB-
TOHOMHOI HepBOBOi cuctemu [7, 8)]. LiikaBum BusBmuBCA
TOM ¢aKT, Wo 3acTocyBaHHA MT 3piBHIOBANIO BENYMHY
nepdysii ogmMHULi 06’eMy M’30BOI TKAHWHU 32 OANHMU-
Lto yacy y ¢iTHecnamtepiB 3 PisHUM BUXIGHUM pPiBHEM
NMM. TobTo 3a gonomoroto MT MoOXHa 3a HeobxigHoCTi

Ta6nuua 5 — 3mMiHM OCHOBHUX NapameTpiB MiIKpOLMPKYAALil KPpoBi
y diTHecnaiiTepiB Ha Thi 3aCTOCYBaHHA MeNaTOHIHY

BM/IMBATU Ha epEKTUBHICTb KPOBOMOCTa4YaHHA M’A30BOIT
TKAHUHMU.

3miHun CKB nicna 3actocyBaHHA MT nonAaranun y Tomy,
Wwo y oci6 3 HU3bkuUM MM LA BEANMYMHA Mana inLle TeH-
[AeHLito Jo 3MiH, a came — A0 3pocTaHHsa (0,1<p<0,2), a
y diTHecnhanTepis 3 BUXigHMM BUCOKUM piBHem MM CKB
3pocTano y 2,7 pasu (taba. 5). Taki 3miHM MOKYTb CBiA-
4ntn nNpo Binbly aganTMeHy NabinbHicTb y ocib II-i nig-
rpynu, cnpAMoOBaHy Ha onTuMmisauito nepdysii KpoBbIO
M’A30BOi TKAHUHMU.

AHani3 KoediuieHTa Bapiauii, KoTpuin gae iHpopma-
Lito NPO BHECOK BAa3OMOTOPHOrO KOMMOHEHTY B MOAy-
NAUi0 TKAHWHHOTO KPOBOTOKY, TaKOX BUABMB 3HAYHI
BiAMIHHOCTI peakKuii Ha 3actocyBaHHA MT y Bignosig-
HocTi Big BeanunHu MM (tabn. 5). Y ditHecnaliTepis I-i
niarpynn He BiabysanocA AOCTOBIPHUX 3MiH K, HaTto-
MmicTb y ocib Il-i niarpynu uel nokasHuK 3poctas y 4,1
pasn. OTXKe, chig BigAMITUTK, WO 3acTocyBaHHA MT y
TpeHoBaHUX ocib 3 Bucoknm MM BHECOK Ba3OMOTOPHO-
ro KOMMNOHEHTY B MOZAYNALLIO KPOBOTOKY Pi3KO 3pOCTaAE,
i 36inblwyeTbcA ePeKTUBHICTb [AHOr0 KOMMEHcaTop-
HO-MPUCTOCYBAJIbBHOTO MEXaHi3my.

Mpu 3actocyBaHHi MT IOM gocToBipHO He 3MiHO-
BaBcA y QiTHecnanTepis |- niarpynu, B TOW e yac, AK Yy
[I-# niarpyni BiH 3pocTas y 2,1 pasu (tabn. 5). Taka gu-
HaMiKa MOXe CBIAYMTU NPO HU3bKY edDEeKTUBHICTb pery-
NAUii KPOBOTOKY B cuctemi ML, npu HM3bKOMY BUXigHO-
My pisHi MM i npo nigBuLLeHHA ebeKTUBHOCTI perynauii
KPOBOTOKY 3a PaxyHOK aKTUBHUX MEXaHi3MiB npwu 1oro
BUCOKOMY PiBHi.

OTpuMmaHi JaHi aHanisy Ta y3aralibHEHHA HayKo-
BO-METOAMYHOI NiTepaTypn, BUBYEHHA MNPAKTUYHOTO
[OCBiAy NpoBeAHHA TPeHYyBaHHA B rpynax aepobHoro
diTHecy Ta y3aranbHeHHs iHpopMalii, 3406yToi B Npoue-
Ci OCNIAYKEHHS MOXHa 3p0bUTN HACTYMHI MPaKTUYHI pe-
KOMeHAaLii 3 N1aHyBaHHA Ta OpraHisaLii 3aCcTocyBaHHA
MENATOHIHY B AKOCTI Xap4oBOi AOMILWIKK. [Ana nigBuLLeH-
HA eEeKTMBHOCTI BNAMBY MeNaToHiHy Ha GOpMyBaHHA
a[anTUBHUX peakKLili opraHiamy AOUiNbHUM € BU3Ha-
YEHHA MOKa3HMKIB MiKpoUMpKyAaLUil Kposi. HaibinbLu
OOUjiIbHe BUKOPUCTAHHA Xap4yoBMX AOMILIOK 3 MenaTo-
HiHOM € ans $iTnaiTepis, y AKUX BU3HAYAETbCA BUCOKMI
piBeHb nepdysii ognuHULi 06’emy m’A30BOI TKAHMHU 3a
O4MHULO Yacy.

Ocobu, siKi He 06Mpanu 3a MeTy CyTTEBE NiABULLEHHSA
BUTPWBA/IOCTI Ta Npaue3faTHOCTI, abo TaKi, Wo He 3Ha-
IOTb BMXiIQHOIO PiBHA MOKAa3HWKA MiKPOLUMPKYAALIl, MO-
KYTb [04,2BaTU [0 CBOFO Xap4y0BOro paLioHy NPOAYKTH,
AKi MiCTATb MeNaTOHIH B A0CTaTHIl KinbkocTi [15].

BucHoBKM.

1. He3anexHo Bif, 3aHATb CMOPTOM MONOAI YONO0BI-
KM PO3NOAINATLCA HA TaKMUX, LLO MakOTb BUCOKMI abo
HU3bKWI piBeHb Nepdy3ii oam-
HULi 06’eMy M’A30BOT TKAHUHMU

3a OAMHULIO Yacy, TOBTO pisHY

NapameTpu ao 3aCTocy|Bnals-r 3:irclfm 3acrtocy- |40 3aCToc:/IBI;Is-r ::'Iyi:lam 3acTocy- e?eKTMBHICTb MI-KpOU'MpKy}:m-

A MT e 2 MT aarmn M| G- TaKy ocobnumBicTb HEO6XI,£I,T

[apameTp MikpoLMpKyAALT HO BanOBYBaTM npv po3pobui
né. oa. ’ 10.7+£1.3 14.3+1.1* 21.3+2.7 14.3+3.1* cmc;e[vu; odiTHec-TpeHyBaHb.

. 3aBOAKU perynapHum

CopemiersmEe | 3703 | 4106 | 6a09 | 1323 | o eenoshen e,

KoedoiuieHT Bapiayii 10.0+2.4 12.1+1.8 17.3+1.9 70.9+5.7* | COM MOXHa BMN/MBATU Ha me-

IHAeKC dnakcmouii 2.4+0.02 2.5+0.07 2.0£0.04 4.240.10% | XaHi3MmKu peryaauii mikpouup-

MpumiTtkK: * — y NnopiBHAHHI 3i cTaHOM A0 3acTocyBaHHA MT (p<0,05).

Kynawii.
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3. 3acTocyBaHHA npenapaTiB MenaToHiHy y ¢itnhaii-
TepiB 3 BUCOKMMM 3HAYEHHAMM MOKaA3HMKA MiKpOLMp-
KynAuii npu3BoANTb OO KOMMEHCAaTOPHOro 3POCTaHHA
edeKTUBHOCTI perynauii KPOBOTOKY B CUCTEMI MiKpoUup-
KYAALIT 32 paXyHOK nepeBa*kaHHA aKTUBHMUX MeXaHi3miB
perynauii.

4. BKAOYEHHA MpenapaTtiB MenaToHiHy B nepiogi
TPEeHyYBa/IbHOrO NPOoLLeCy 3 MeTO NOCUNEHHA afanTuB-

MepcnekTMBM NOAANbLUNX AOCAIAMXKEHD.

OTpuMaHi pe3ynbTaTv CBig4aTb MNPO AOLbHICTb
NpoBeAeHHA NoJanbluMX AOCNiAKeHb (GOPMYBaHHA
KOMMEHCATOPHO-MPUCTOCYBA/IbHUX MEXaHi3MiB B CuUC-
TemMi MikpoumpKynauii y diTHecnaliTepis y Bignosiab Ha
BM/IMB Xap4yOBMX AOMILLIOK MeNATOHIHY 3 MeTOo MifBu-
LEeHHA NpauesaaTHOCTI opraHiamy Ta 3anobiraHHA pos-

HUX MEXaHi3MiB OopraHiamy oLifibHe Yy CNOPTCMEHIB 3
BUCOKMM piBHEM nepdysii oanHuui 06’emy m’A3oBoi
TKQHWHU 32 OAMHULIO Yacy.

BUTKY HEraTMBHMX HACANigKiB Yy BiANOBiAb HA iIHTEHCUBHI
}i3MYHI HaBaHTaXKeHHA.
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BMN/INB MENTIATOHIHY HA MIKPOLUIUPKYNALUIKO NPU CUCTEMATUYHUX BAHATTAX ®ITHECOM

Benikoa M. B., Po3oBa K. B., BaweHko H. M.

Pestome. MNpoBeaeHo AOCNIAKEHHSA 0COBANMBOCTEN MIKPOLMPKYAALIT KPOBi NpU GiTHEC-TPEHYBaHHSAX, AK | MOX-
JINBUX LWNAXIB BNAMBY Ha eDeKTUBHICTb NepebynoBu MIKPOLMPKYAALLI, 30Kpema 3a 40NOMOroH Xap4oBUX AOMILLOK,
LLLO BiZirpatoTb posib dizionoriyHo Ta 6ioN0riYHO aKTUBHMUX PEYOBMH, TAKUX AK MEATOHIH.

Mema 00cnidieHHA — [OCNIANTN MEXAHI3MM BMNJIMBY XapyOBOi AOMILLKM MeNATOHIHY Ha CTaH MiKpoLMpKynaL,ii
KpOBi y M'A3aX MONIOAMX YONOBIKIB NPU CUCTEMATUYHUX 3aHATTAX GiTHECOM.

06’ekm i MemoOdu docnidnceHHA. Y obcTexkeHnx byna BUBYEHA MIKPOLMPKY/ALLA KPOBI 33 4ONOMOrOO S1a3epHOi
aonneporpadii Npy BUKOPUCTaHHI aHanizaTopa BLF 21. 3apeecTpoBaHi HacTynHi napameTpu: napameTp MiKpoLmp-
Kynauii, TobTo BennmumHa nepdysii B oanHULI 06’EMy TKAHWMHU 33 OAMHULIO Yacy, MefiaHa — cepeHe apudmeTny-
He 3HaYeHHA NOKa3HMKa MIKPOLMPKYAALLi, cepeaHE KBagpaTUYHe BiAXWIEHHA — O aMMNITyAM KOIMBaHb KPOBOTOKY
Big, cepegHbOro apudMeTMUYHOro 3HaueHHs, KoedilieHT BapiaLii AopisHioe 40bYTKY K — o / M Ha 100% Ta |HaeKc
dnakcmouin.

Pesynbmamu ma o62o8opeHHA. MpoBeaeHa oujiHKa cepeaHboi BeanYmMHU nepodysii oguHuLi 06’emy m’s30Boi
TKAHMHM 33 OAMHMILLIO Yacy BMABWUAA, WO obcTexyBaHi 0cobM HesanexHo Big Toro, 3aimanunca abo He 3alimanucsa
BOHU iTHECOM NOBMHHI BYTW po3noaineHi Ha 2 nigrpynu: y Yonosikis I-i nigrpynu seanuymHa nepdysii m’asis byna
Malie BABIYI MeHLUa 33 TaKMI NMOKa3HMK y Apyroi niarpynu. byno BctaHoBAeHO, WO y ocib 0b6ox niarpyn, aki pe-
ryNApHO 3alMannca aepobHUm GiTHECOM, Liel MOKa3HUK BYB BULLMM, HiXK Y MOIOAUX NIOAEN, LLO He 3alManunca
cnopTtom. Taki pesynbTatv € CBIAYEHHAM TOrO, WO 3aHATTA GiTHECOM MPU3BOAATb A0 iHTEeHCUdiKaLii KPOBOTOKY B
oavHUL 06’emy M’A30BOT TKAHWHM, TOOBTO CNPUAIOTL MOJIMWEHHIO MOCTAaYaHHA TKAHWH KUCHEM Y diTHecnanTepis.
BuasneHo ¢aKT, WO 3acTOCYBaHHA MeNaTOHIHY 3piBHIOBaN0 BenUYnHY nepdysii oanHULi 06’emy M’A30B0OT TKAHMHU
33 o4MHMLI0 Yacy y diTHecnalTepiB 3 PisHUM BUXIAHUM piBHeM nepdysii m’s3iB.

BucHo8Ku. He3anexHo Big, 3aHATb CMNOPTOM MOJIOZ] YO/OBIKM PO3NOAINAITLCA Ha TaKUX, WO MakoTb BUCOKMIA
abo HU3bKKI piBeHb Nepdysii oanHULi 06’emy M’130B0i TKAHMHM 332 OAMHULIO Yacy, TOBTO pPi3HY ePEKTUBHICTb Mi-
KpOUMpPKYAALji. 3aBAAKM PErynapHUM 3aHATTAM aepobHUM IiTHECOM MOXKHA BMIMBATU Ha MexaHi3mu perynauii
MiKpOUMpPKyAALii. 3acTocyBaHHA npenapaTtiB MenaTtoHiHy y ¢iTHecnalTepis 3 BUCOKMMM 3HAYEHHAMM MOKA3HMUKA
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MIiKPOLMPKYAALIT NMPU3BOAUTD A0 KOMMEHCATOPHOIO 3POCTaHHA edEKTUBHOCTI perynaLii KDOBOTOKY B CUCTEMI Mi-
KPOLMPKRYNALIT 32 paxyHOK NepeBarkaHHA aKTUBHUX MeXaHi3MiB peryaauii. BKAloueHHsA npenapaTis MenaToHiHy B
nepioaj TpeHyBa/IbHOTO NPOLLECY 3 METOIO NOCUNEHHA afAaNTUBHUX MEXaHi3MiB OpPraHi3amy AouibHe y CNOPTCMEHIB
3 BUCOKMM piBHeM nepdysii oanHML 06’emy M’A30BOI TKAHWMHM 33 OAMHULLO Yacy.

Kno4oBi cnoBa: menaToHiH, aepobHuii ¢iTHeC, MiKpoUUPKyAaLisA, BeMYMHa nepdysii.

THE EFFECT OF MELATONIN ON MICROCIRCULATION DURING SYSTEMATIC FITNESS EXERCISE

Belykova M. V., Rozova K. V., Vashchenko N. M.

Abstract. A study was conducted on the features of blood microcirculation during fitness training, as well as
possible ways of influencing the effectiveness of microcirculation restructuring, in particular with the help of food
additives that play the role of physiologically and biologically active substances, such as melatonin.

The aim of the study — to investigate the mechanisms of the influence of the dietary supplement melatonin on
the state of blood microcirculation in the muscles of young men during systematic fitness training.

Object and research methods. Blood microcirculation was studied in the subjects using laser Dopplerography
using the BLF 21 analyzer. The following parameters were recorded: microcirculation parameter, i.e. the amount of
perfusion per unit of tissue volume per unit of time, median — the arithmetic mean value of the microcirculation
indicator, the standard deviation — o of the amplitude of blood flow fluctuations from the arithmetic mean value, the
coefficient of variation is equal to the product of K— o/ M multiplied by 100% and the Fluxmotion Index.

Results and discussion. The assessment of the average value of perfusion of a unit volume of muscle tissue per
unit time revealed that the examined individuals, regardless of whether they were engaged in fitness or not, should
be divided into 2 subgroups: in men of the first subgroup, the value of muscle perfusion was almost half as low as
this indicator in the second subgroup. It was found that in both subgroups, people who regularly engaged in aerobic
fitness, this indicator was higher than in young people who did not engage in sports. Such results are evidence that
fitness classes lead to an intensification of blood flow per unit volume of muscle tissue, that is, they contribute to
improving the supply of oxygen to tissues in fitness athletes. It was found that the use of melatonin equalized the
perfusion value of a unit volume of muscle tissue per unit time in fitness athletes with different initial levels of
muscle perfusion.

Conclusions. Regardless of their sports activities, young men are divided into those with high or low levels of
perfusion per unit volume of muscle tissue per unit time, i.e. different microcirculation efficiency. Regular aerobic
fitness classes can influence the mechanisms of microcirculation regulation. The use of melatonin preparations in
fitness athletes with high values of the microcirculation index leads to a compensatory increase in the efficiency of
blood flow regulation in the microcirculation system due to the predominance of active regulatory mechanisms.
The inclusion of melatonin preparations during the training process in order to enhance the adaptive mechanisms
of the body is advisable for athletes with a high level of perfusion of a unit volume of muscle tissue per unit time.

Key words: melatonin, aerobic fitness, microcirculation, perfusion value.
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