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Occlusal splints are considered an essential element of personal protective equipment for athletes and are used
to prevent injuries. In addition, pathological changes in occlusal surfaces, malocclusion and muscle imbalance of the
masticatory muscles can worsen muscle coactivation, and jaw repositioning with a mouthguard can improve the
functional state of muscle groups involved in movements specific to a particular sport.

The study's aim was to evaluate the effect of using an individual occlusal mouthguard on the functional state of
the neuromuscular system of highly skilled athletes specialising in canoeing using electroneuromyographic methods.

The electroneuromyographic study was performed using a computerised electroneuromyograph M-Test DX Sys-
tems (Ukraine). The method of determining the speed of nerve impulse conduction, as well as the method of surface
electromyography were used. The strength of large groups of shoulder girdle muscles was measured using the Back-
Check complex (Dr. Wolff, Germany), and pushing and pulling tests were performed. The study involved 10 athletes
of the control group (males, mean age 19.1+0.3 years) and 4 athletes of the main group (males, mean age 26.8+1.5
years); the latter used an occlusive mouthguard for one month.

It was found that in athletes of the leading group after the use of an occlusive mouthguard, the value of the nerve
impulse velocity along the motor fibres of the median nerve (n. medianus) of the right upper limb increased, there
was a decrease in the right-left asymmetry of the amplitude indices of muscle responses to stimulation of the motor
fibres of n. medianus, as well as the asymmetry of average and individual indicators of masticatory muscle activity
(m. masseter), increased strength indicators of large groups of shoulder girdle muscles in the “Push” and “Pull” tests.

The results obtained indicate a positive effect of the long-term use of an individual occlusive mouthguard on the
functional state of the neuromuscular system of highly skilled rowing athletes.
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rowing.

Connection of the publication with planned
research work.

The work is a fragment of the research work of the
National University of Physical Education and Sports of
Ukraine ‘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) and was performed at the Re-
search Centre of the Educational and Research Institute
of Health, Rehabilitation and Physical Education of the
National University of Physical Education and Sports of
Ukraine (NUPES) by the Thematic Plan of Scientific Re-
search and Development, which NUPESU carries out at
the expense of in 2023-2024 on the topic ‘Predicting the
stress reactivity of athletes and military personnel in a
period of global change and uncertainty by psychophys-
iological and neurophysiological criteria’ (state registra-
tion number 0123U102226).

Introduction.

The risk of injury can be increased by deviations
in the health status of athletes that are not detected
during medical monitoring; a serious injury can be a
factor that can lead to the end of a sports career [1].
To reduce the risk of sports injuries, developing and
implementing prevention strategies, such as adjusting
training times to environmental conditions, determining
the optimal recovery time, and conducting regular
medical examinations before competitions [2, 3].

Occlusive mouthguards are essential to personal
protective equipment for athletes to prevent injuries
[4]. Their wearing is mandatory in ice hockey and field
hockey, where there is a high probability of puck or stick
impacts and contact with other players. A dental guard
is an essential piece of equipment for boxers and can
reduce the risk of concussions by helping to absorb some
of the impact force. The use of an occlusal guard is also
recommended by dental hygienists in football, rugby,
baseball, basketballand other sports, andits functionisto
provide a cushioning layer to reduce the stress of impact
and prevent further injury to the teeth, soft tissues of the
mouth, upper and lower jaws and temporomandibular
joint complex [5, 6]. In addition, athletes often feel more
confident and comfortable wearing special mouthguards
during training and competitions, which can positively
affect their psychological state and allow them to better
concentrate on their tasks. Thus, according to the results
of studies, weightlifters with normal occlusion felt more
substantial and less restricted when using an individual
mouthguard during submaximal barbell lifts [7].

Pathological changes in occlusal surfaces,
malocclusion, and muscle imbalances in the masticatory
muscles can impair muscle coactivation [8, 9], and
mouthguard repositioning can facilitate neuromuscular
responses in agonist muscles involved in sport-
specific movements [10]. It is believed that wearing a
mouthguard can improve the coactivation of trunk and
limb muscles necessary for the athlete’s movement and
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balance, and mouthguards can compensate for muscle
imbalances or pathologies of the temporomandibular
system [11].

The results of the impact of short-term use of
mouthguards on the effectiveness of sports activities are
pretty controversial. Thus, after conducting a detailed
systematic review of studies conducted in groups of
physically trained individuals, Miré et al. concluded
that the acute effects of jaw compression during
mouthguard use on muscle strength, power, agility and
speed are inconclusive, but the use of mouthguards has
a positive impact on lower limb muscle power, especially
on the ability to jump and knee extension. The review’s
authors believe that this lack of precise results may be
due to several factors, such as differences in testing
protocols and mouthguard designs, with custom-made
mouthguards generally performing better than self-
adjusting or standard types [12]. Other researchers have
found that using an occlusive mouthguard statistically
significantly increased peak force and peak acceleration
in the bench press exercise in a group of amateur rugby
players; the authors suggested that this may be due to
increased temporomandibular joint stability [13].

Changes in the functional state of a sportsman’s
neuromuscular system under the influence of the use
of an occlusal splint can be assessed by means of the
electroneuromyographic method, which determines
the activity of the masticatory muscles and amplitude-
velocity indicators of impulse conduction along the
nerves of the upper limb; measuring the strength of the
muscles of the shoulder girdle can also be informative.

The peculiarities of the functioning of the
neuromuscular system of rowing athletes still need
to be studied more. There is no doubt that studies
aimed at assessing the effect of prolonged wearing of
an occlusive mouthguard on coordination and muscle
strength and the effectiveness of sports activities in
athletes specialising in canoeing, where active work of
the muscles of the shoulder girdle, trunk and limbs, as
well as maintaining body balance are essential.

The aim of the study.

To evaluate the effect of long-term use of an
individual occlusive mouthguard on the functional state
of the neuromuscular system of highly skilled athletes
specialising in canoeing using electroneuromyographic
methods.

Object and research methods.

Qualified sportsmen-rowers on kayaks and canoes
took part in the research, 10 sportsmen made a control
group (men, average age 19,1+0,3 years), 4 athletes —
the main group (men, average age 26,8+1,5 years). The
study was conducted in two stages: the first stage —
before the use of the mouthguard by the
main group, the second stage — after its

freely placed on the couch. The speed of nerve impulse
conduction along the motor fibres of the median nerve
of the upper extremity (n. medianus) in the forearm
of the upper extremity (elbow — wrist), as well as the
amplitude of the response of the thumb elevator muscles
of the upper extremity to stimulation of the motor fibres
of the n. medianus in the proximal (elbow) and distal
(wrist) parts of the upper extremity were determined.

A surface electromyogram was recorded, and the
activity of the muscles involved in chewing, namely the
masseter and temporalis muscles, was assessed. The
test lasting 10 s was performed three times, the average,
median and maximum amplitude of the electromyogram
during the period of muscle tension in the cycle of teeth
clenching and unclenching with a total duration of 1 swas
determined, and then the average value was obtained.
Individual values were obtained, and then the average
values for the group were calculated. The strength of
large groups of shoulder girdle muscles was measured
using the BackCheck complex (Dr Wolff, Germany), and
pushing and pulling tests were performed.

The results were processed using IBM SPSS Statistics,
version 23.0. The statistical significance of the difference
in mean values of indicators in the group was determined
using non-parametric analysis methods with the
Wilcoxon test for related samples. The level of statistical
significance was p<0.05, and changes with p<0.10 were
considered a trend.

When conducting complex examinations with the
participation of athletes by the principles of bioethics,
the ‘Programme of complex biological research of the
features of functional capabilities of athletes’ developed
at the Research Institute of NUFVSU, as well as the
legislation of Ukraine on health care and the Helsinki
Declaration of 2000, European Union Directive 86/609
on the participation of people in biomedical research
were observed.

Research results and their discussion.

The analysis of the results of our researches showed
that the values of nerve impulse velocity on motor fibres
of the median nerve (n. medianus) of sportsmen-row-
ers of both the main and control groups were within the
limits of reference values (table 1). The coefficients of
right-left asymmetry, which were calculated as the ratio
of the higher speed indicator to the lower one, were also
within the physiological norm. It should be noted that in
the main group, the speed on the right side of the body
tended to increase in the second stage of the study. It is
known that the value of nerve impulse conduction ve-
locity is mainly genetically determined, but to some ex-
tent depends on many factors, including acid-base bal-
ance, electrolyte metabolism in the tissues surrounding

Table 1 — Impulse conduction velocity along the n. medianus in
rowing athletes’ main and control groups (n=14), Me [25%; 75%]

use. Athletes of the main group wore an The first stage The second stage
individually made occlusive mouthguard of the study b S
during training for one month. _ Right side | Left side Cas Right side | Left side Cas

The electroneuromyographic  study MG nea | 559 60,4 109 |613#0,068 586 112
was carried out with the help of a [53,0; 56,6]|[56,2; 63,5]|[1,06; 1,12 |[56,2; 64,3]|[56,6; 64,6]|[1,08; 1,17]
computer electroneuromyograph M-Test

) _ 61,2 54,8 1,10 59,9 61,7 1,12

DX Systems (Ukraine). The method of |CGN=10 .95 %3 1)i54 0,'56,0]( 1,07, 1,17]|[53,6; 63,71|[52,5; 66,7]|[1,03; 1,17]
determining the speed of nerve impulse RV 550 m/c <125 550 m/c <25

conduction, as well as the method of
surface electromyography was used [14].
The examinee was sitting, with his arms

Notes: MG — main group, CG — control group, RV — reference value, Cas — coefficient of
asymmetry, #p<0.10 — statistical significance of the difference between the indicators of
the first and second stages of the study.
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Table 2 - Indicators of asymmetry of amplitudes
of muscle responses to stimulation of n. medianus
motor fibres in the main and control groups
of rowing athletes (n=14), Me [25%; 75%]

Table 3 — Individual indices of asymmetry
of amplitudes of muscle responses to stimulation of
n. medianus motor fibres in the main group
of rowing athletes (n=4)

Cas Cas
First stage Second stage First stage Second stage
MG n=d 1,57 1,16 | MG1 1,34 1,80
[1,35; 4,11] [1,09;1,50] MG2 6,43 1,111
G n=10 1,71 1,42 MG3 1,36 1,08 ¢
[1,26; 2,21] [1,33; 2,36] MG4 1,78 1,214
RV <1,25 <1,25 RV <1,25 <1,25

Notes: values of indicators that go beyond the reference values
are highlighted in bold. MG — main group, CG — control group, RV —
reference value, Cas — coefficient of asymmetry, |, — decrease in
indicators at the second stage of the study compared to the first.

the nerve, temperature in the nerve trunk and limb as
a whole, as well as the state of peripheral circulation in
the limb. Thus, the increase in speed in the main group
of sportsmen may indicate a positive effect of using an
occlusive mouthguard on the parameters of nerve exci-
tation (table 1).

The coefficients of right-left asymmetry of ampli-
tude indicators of muscle responses to stimulation of n.
medianus motor fibres were also obtained (table 2). At
the first stage of the research there was a considerable
asymmetry of amplitudes of distal muscular responses
both in the main and in the control group of sportsmen,
however at the second stage the coefficient of asym-

Table 4 — Indicators of asymmetry of activity
of the masticatory muscles (m. masseter) in the main and
control groups of rowing athletes (n=14), Me [25%; 75%]

Notes: MG1-MG4 — sportsmen of the main group, RV — reference
value, Cas — coefficient of asymmetry, | — decrease of indicators at the
second stage of the research in comparison with the first. The values of
indicators that go beyond the reference ones are highlighted in bold.
metry for athletes of the main group decreased and re-
turned within the limits of reference values, while in the
control group this index remained above the norm (table
2). Such results confirm the positive effect of wearing
an occlusive mouthguard on the functional state of the
neuromuscular system.

In a detailed analysis of individual indicators of right-
left asymmetry of amplitude indices of muscle responses
to stimulation of n. medianus motor fibres, a significant
decrease in asymmetry and its return to the physiologi-
cal norm were observed in three out of four athletes of
the main group (table 3).

The coefficients of right-left asymmetry of masticato-
ry muscle activity, namely m. masseter and
m. temporalis, were also calculated (tables
4-7). For athletes of the main group the de-
crease of asymmetry at the second stage of

Notes: MG — main group, CG — control group, |, decrease in indicators at the second

stage of the study compared to the first.

Table 5 - Individual indices of asymmetry of activity
of masticatory muscles (m. masseter) in the main group
of rowing sportsmen (n=4)

meanEMG medianEMG maxEMG
First stage Sl First stage Sl First stage Seeed
stage stage stage
MG1 1,39 1,03 | 1,45 1,04 1,36 1,18 |
MG2 1,21 1,10 ¢ 1,30 1,16 | 1,14 1,42
MG3 2,07 1,614 2,43 1,67 ¢ 1,68 1,47 1
MG4 1,63 1,68 1,79 1,81 1,70 1,47 4

Notes: MG1-MG4 — athletes of the main group, |, —decrease in indicators at the second

stage of the study compared to the first.
Table 6 — Indicators of asymmetry of activity of the masticatory
muscle (m. temporalis) in the main and control groups of rowing
athletes (n=14), Me [25%; 75%]

meanEMG medianEMG maxEMG
First stage second First stage second First stage S
stage stage stage
MG 1,22 1,40 1,27 1,38 1,34 1,53
n=4 |[1,16; 4.02]|[1,25; 2,05]|[1,16; 3,99]|[1,23;1,99] |[1,22; 3,81]|[1,29; 2,19]
CG 1,17 1,12 1,18 1,12 1,17 1,25
n=10 |[1,10; 1,20]([1,07; 1,48]|[1,09; 1,21]([1,04; 1,62]|[1,10; 1,32]|[1,07; 1,35]

Notes: MG — main group, CG — control group.

meanEMG medianEMG maxEMG the research, after using an occlusal guard,

FeTerare Setcond Heeere Setcond Fip s Setcond for all indicators of musgular act|V|ty' of m.

SEage plage stage masseter — average, median and maximum,

MG 1,50 1354 1,62 1424 1,52 1454 | poth on average for a group and individually
n=4 [1,30; 1,85]|[1,06; 1,64]|[1,38; 2,11]|[1,10; 1,74]|[1,25; 1,69)|[1,30; LAT]| £ Ot bhoti e was shown (tables 4, 5)
CG 1,21 1,22 1,22 1,22 1,18 1,20 . rer
n=10  |[1,12: 1,531|[1,03: 1,321|1,11; 1,541l[1,08: 1,33]|[1,24: 1.52]|[1,11: 1,44)]  AS for m. temporalis (tables 4-7), on

average, for the main group, changes were
not expressed, but in the analysis of individ-
ual indicators, the decrease of asymmetry is
noted in two of four athletes from a group,
and in one of them, significant—in 2,5 times
(tables 6, 7).

Our results are generally consistent with
the findings of other researchers who have
shown that wearing a mouthguard leads
to an increase in the efficiency of volley-
ball athletes’ sports performance: the sum
of hits during volleyball-specific exercises
such as passing, picking up and serving was
generally higher when using a mouthguard
than without it. However, a differential ef-
fect of mouth guards was found for sub-
groups of athletes with different initial tone,
activity and imbalance of masticatory mus-
cles: improvement of sports performance
when wearing a mouth guard was observed
in subgroups with greater disorders of the
neuromuscular system, while in the sub-
group with normal muscle performance, on
the contrary, a decrease in hit accuracy was
noted [15]. According to our results, there
is also a personalised effect of mouthguard
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use on the functional state of athletes in the
main group, which emphasises the need for
a comprehensive examination of athletes be-

Table 7 - Individual indices of asymmetry of activity
of the masticatory muscles (m. temporalis) in the main group

of rowing athletes (n=4)

fore making a mouthguard, as well as deter-

o i meanEMG medianEMG maxEMG
mining the purpose and methods of its use second e ——
for each athlete. ' o First stage stage First stage stage First stage stage

It was established that indicators of the [\,51 117 1104 115 1094 132 1054
strength of large groups of muscles of a shoul- [{;5 677 2704 6.63 2584 6.27 2851
f:ler’glrdltle at 'the, performance of tests ‘Push- MG3 126 1.40 1,35 137 1.36 153
ing” and ‘Pulling’ at the first stage of research MGa 115 141 118 139 ET) 153

were within the limits of reference values and
at the high level both in the main and con-
trol groups (table 8). At the second stage in
the main group there was a tendency to in-
crease muscle strength in both tests, while in
the control group there were no significant

Notes: MG1-MG4 — athletes of the main group, |, — decrease in indicators at the
second stage of the study compared to the first

Table 8 — Indicators of shoulder girdle muscles activity
in the main and control groups of rowing athletes (n=14),

Me [25%; 75%]

changes (table 8). These results confirm the : Pushing : Pulling

findings of other researchers who have shown First stage Second stage First stage Second stage
that activation of masticatory muscles can |MG 168,5 175,0 1 #0,068 124,0 143,3 10,068
increase the strength performance of mus- n=4 [137,8;174.8] | [150,0;191,5] | [103,0; 136,5] | [120,0; 162,3]
cles involved in sports movements, thereby |CG 147,5 149,5 105,25 113,75
improving the musculoskeletal system’s bio- |"=10 [115,5;157,5] | [112,0;173,5] | [86,0;126,5] | [92,0;124,5]
mechanical parameters and the efficiency of |RV >65 >65 >55 >55

movements [10, 15].

Thus, the data obtained using electro-
neuromyographic research methods make it
possible to assess the functional state of the
neuromuscular system of highly skilled athletes, identify
disorders due to maladaptation to physical activity or in-
jury, and monitor the impact of rehabilitation measures.
Such results will be useful for coaches and sports doc-
tors to develop an individual training and rehabilitation
programme aimed at improving the efficiency of training
and competition activities while maintaining each ath-
lete’s health.

Conclusions.

It was found that the value of the nerve impulse ve-
locity along the motor fibres of the median nerve (n. me-
dianus) of the right upper limb increased in the athletes
of the main group after prolonged use of an individual
occlusive mouthguard.

It has been shown that the coefficient of right-left
asymmetry of amplitude indices of muscle responses to

DOI 10.29254/2077-4214-2024-4-175-620-629
YOK 612.741.16+612.816.3
3iHyeHko C. B., [lacmyxoea B. A., Konocosa O. B.

Notes: MG — main group, CG — control group, RV — reference value, #p<0.10 —
statistical significance of the difference between the indicators of the first and second
stages of the study.

stimulation of n. medianus motor fibres decreased and
returned to the limits of reference values in the main
group of athletes after using an occlusal splint.

In the main group of sportsmen, average and individ-
ual indicators of masticatory muscle activity, particularly
m. masseter, showed a decrease in right-to-left asymme-
try after the use of an occlusal guard.

It was found that the strength indicators of large
groups of muscles of the shoulder girdle increased in the
main group of sportsmen in the tests ‘Pushing’ and ‘Pull-
ing’ after the use of an occlusal splint.

Prospects for further research.

Research is planned to identify the effect of using
an occlusive mouthguard on the indicators of postural
balance of rowing athletes and on the functional state
of the neuromuscular system of athletes specialising in
various sports.

BM/IMB BUKOPUCTAHHSA IHAMBIAYANIbHOT OKNIO3IMHOI KANKU
HA ®YHKLIOHANbHUNA CTAH HEPBOBO-M’A30BOI CUCTEMMU
BUCOKOKBA/TI®IKOBAHUX CMOPTCMEHIB, AIKI CMELLIANI3YIOTbCA Y BEC/TYBAHHI
HA BAUOAPKAX TA KAHOE

HauioHanbHuit yHiBepcuteT disnuHOro BuxoBaHHaA i cnopty YKpaiHu (m. Kuis, YkpaiHa)
okolosova@uni-sport.edu.ua

OKnw3iliHi - Kanu 8saxaromscA 8aMIUBUM esneMeHmMoM iHOUBiOyasnbHO20 3axucmy CropmcmeHie i
suKopucmosyromeca 071 3anobiecaHHA mpasmam. [lo moao X, Namoso2iyHi 3MiHU OK/H3iliHUX 08epXOHb,
HerpasunbHUl NPUKYC i M'a308uli OUCOANAHC HYB8AAbHOI MYCKYAaMYypPU MOXYMb MO2ipWUMU KOGKMuUsauyito mMm'asis,
a perno3uyia weaenu 3a 00MNoOMO20H Kanu Moxce NoKpawumu @yHKYioHanbHUlU cmaH m’a3o8ux epyn, wo bepymeo
yyacme y pyxax, creyugpivHux 011 negHo2o sudy criopmy.

Memoto 0ocnioreHHA byna oyiHKa 8rUBY BUKOPUCMAHHA iHOUBIOYa1bHOI OKMH03iliHOT Kanu Ha hyHKYioHAAbHUU
CMaH Hep8os8o-M’A3080i cuCMeMU BUCOKOKB8AsihIKOBAHUX CIOPMCMeEHi8, W0 Creyianiaytomsca y 8ecany8aHHIi Ha
6alidapkax ma KaHoe, 3a 00MOMOR20t0 efeKmpoHelipomiozpaghiyHux memodis.
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MposodunuenekmpoHelipomiozpagiyHe 0o0CniOHeHHA3a00MOMO200 KoM tomepHo20enekmpoHelipomioepagpa
M-Test DX Systems (YkpaiHa). Bukopucmosysanu mMemoOuKy 8U3HAYEHHS WBUOKOCMIi nposedeHHA Hepeoso2o
iMnynbCy, 0 MAaKoX MemoOUuKYy osepxHesol enekmpomiozpadii. Bumiproganu cusy eenuKkux 2pyn m’a3ie rnae4yoe020
noscy 3a dorniomozoto Komnnekcy BackCheck (Dr. Wolff, Himeu4yuHa), nposodunu mecmu HA WMOBXAHHA ma msay.
B docnidxceHHi bpanu yyacme 10 ciopmcmeHie KOHMpPOoAbHOI epynu (4onoegiku, cepedHil eik 19,1+0,3 pokis) ma 4
CropmcmeHa 0CHOBHOI 2pynu (Yonoeiku, cepedHil 8ik 26,8+1,5 pokis); ocmaHHIi suKopucmosyesasu oKkMo3iliHy Kany
npomaA2omM 00H020 MicAUA.

BusesneHo, Wo y criopmcmeHi8 0CHOBHOI 2pynu Mnic/a 8UKOPUCMAHHA OKAH03ilHOI Kanu 36inbwunace eeauvyuHa
WeudKoCcmi Hepe8og8o20 iMrysbCy MO MOMOPHUX BO/IOKHAX cepeduHHo20 Hepsea (n. medianus) npaeoi eepxHboi
KiHUiBKU, 8i06Y10CA 3HUMEHHSA MPaso-1i806iYHOI acumempu4yHocmi amnaimyOHuUX NOKA3HUKie M’a308ux gionoeideli
HA CMUMYyAAUil0 MOMOPHUX B0/10KOH N. medianus, @ Makox« acumempu4yHocmi cepeodHix ma iHOugidyasibHUX
MOKA3HUKI8 aKMUBHOCMI #(y8asabHOI Myckyaamypu (m. masseter), 36inbWunuCs MOKA3HUKU CUAU 8E/AUKUX 2pyn
M’s3ie nae4o08020 nosAcy 8 mecmax «LLimoexaHHA» ma «Taza».

OmpumaHi pe3ynemamu ceioyame npo no3umueHuli enaue mpusaso020 BUKOPUCMAHHA iHOUBIOyanbHOI
OK/H03ilHOI Kanu Ha yHKUioHanbHUl cMaH Hep8o8o-M’A3080i cUCMeEMU BUCOKOKBAAIMIKOBAHUX CIOPMCMEHie-

8ecs1yB8asnbHUKiIB.

Knro4voei cnoea: okmo3iliHa Kana, enekmpoHelipomioepaqis, xysasbHA MyCKyaamypa,

8ecnysanbHUKU Ha balidapkax ma KaHoe.

38’A30K nyb6niKauii 3 n1aHOBMMMU HayKOBO-A0CNIA-
HUMU poboTamu.

PoboTa € pparmeHtom HAP HauioHanbHOro yHisep-
cuTeTy Gi3MYHOro BMXOBAHHA i cnopTy YKpaiHu «Bnave
€K30reHHWX Ta eHaoreHHMX $akTopiB Ha nepebir agan-
TAUiMHUX peaKLii opraHiamy 40 Qpi3sYHUX HAaBAHTAXKEHb
pi3HOT [HTEHCWMBHOCTI» (4EepsKaBHUI peecTpaLinHuii
Homep 012U108187) Ta BMKOHaHa y HaykoBo-mocnia-
HOMY LLeHTpi HaBYa/IbHO-HAYKOBOrO iHCTUTYTY 340P0B’'s,
peabiniTayii Ta ¢isMyHoro BMxoBaHHA HauioHanbHOro
yHiBepcuTeTy isMYHOro BMXOBAHHA i cnopTy YKpaiHu
(HY®BCY) BignoBigHo A0 TemaTU4YHOro NaaHy HayKo-
BUX AOCANIAMKEHb Ta PO3p0b6OK, AKi BUKOHYe HYDBCY 3a
paxyHOK KOLWWTiB AeprkaBHoro 6roaxkety y 2023-2024
pp. 32 Temot «[pOorHo3yBaHHA CTPECOPEAKTUBHOCTI
CMOPTCMEHIB Ta BiliCbKOBOC/NYKO0BLIB B yMOBax nepio-
Ay rnobanbHUX 3MiH | HEBU3HAYeHOCTi 3a ncuxodisiono-
riYHUMK Ta HelipodisionoriyHMmMmn KpuTepismm» (Homep
AeprkaBHOT peecTpauii Ne 0123U102226).

Bcryn.

Pu3nK TpaBmyBaHb MOXyYTb 36inbWINTM He BuABAe-
Hi Mig 4Yac MeguMyHOro KOHTPO/IKO BiAXWNEHHA B CTaHi
3[0POB’A CNOPTCMEHIB; CEpIiO3Ha TPaBMa MOXKe CTaTu
baKTopoMm, WO MOXKe NPU3BECTU A0 3aBEPLUEHHA Cnop-
TMBHOI Kap’epu [1]. AnA 3HUMKEHHA PU3UKY CMOPTUBHUX
TPaBM BBAMKAETbCA HEOOXiAHMM PO3POOUTU Ta BNpOBa-
OUTK cTpaTerii NpodinakTUKK, TaKi AK KOPUTYBAHHSA Yacy
TPEHYBaHb 3 YpaxyBaHHAM YMOB HaBKO/IMLLIHbOTO cepe-
[0BULWA, BU3HAYEHHA ONTMMANbHOMO Yacy Ans BifHOB-
NIeHHA Ta NPOBEAEHHA PEryaaApHUX MeUYHUX OrnAAiB
nepeg amaraHHamu [2, 3].

BaxnMBMmM enemeHTom iHAMBIAYANbHOrO 3aXMUCTy
O1A CNOPTCMEHIB 3 MeToto 3anobiraHHA TpaBMam BBa-
aloTbCA OKAMO3iNHI Kanu [4]. Tx HociHHA 060B’A3KoBe Y
XOKei 3 Wwanboto Ta Ha TpaBi, A& € BUCOKA MMOBIPHiCTb
yAapiB Wanbu 4M KAYKKM, @ TaKOXK KOHTAKTIB 3 iHLIK-
MW rpaBUAMK. 3axMcHa Kana ans 3y6iB € HeobXigHUM
efleMeHTOM eKinipyBaHHA Ans 6OKcepiB, BOHa MOXe
3MEHLUNTU PU3NK OTPMMAHHA CTPYCIB MO3KY, OCKIi/IbKK
[onomarae NnoriHaT YacTUHY yaapHoi cnan. Bukopu-
CTAHHA OKJO3IAHOI Kanu TaKoX pPeKoMeHZoBaHe CTo-
maTonoramu-ririeHictamu y ¢ytboni, perbi, beicboni,
6ackeTboi Ta iHWKX BUAAX CNOPTY, a il dyHKLia nonsarae
B 3abe3neyeHHi amopTM3aL,iHOro Wapy 3 MeToH 3MeH-
LWEeHHA Hanpyru npu ygapi i 3anobiraHHA noganbLomy

criopmcmeHu-

TpaBMyBaHHIO 3y6iB, M'AKMUX TKAHWH NMOPOXKHUHWU POTa,
BEPXHbOI Ta HUXKHbOI LWenen i CKPOHeBO-HUXKHboLLenen-
Horo cyrnoboBsoro Komnnekcy [5, 6]. [lo Toro X, YacTto
CNOPTCMEHM BiAYYyBatOTb HiNblly BNEBHEHICTb Ta KOM-
bopT nig vac TpeHyBaHb Ta 3MaraHb, HOCAYM creLianbHi
Kanu, WO MOKe NO3UTMBHO BM/IMBATM Ha iX NCUXONOTiY-
HWIM CTaH Ta AO3BOAUTM iM Kpallle KOHLEHTPYBATUCA Ha
BMKOHAHHI 3aBAaHb. Tak, 3a pe3yabraTtaMu AOCIAKEHD,
BAYKKOATNETW 3 HOPMa/IbHOO OK/tO3i€El0 BigvyBanu cebe
CU/BHILLIMMM Ta MEHLL 0BMEKEHUMM NMPU BUKOPUCTAHHI
iHAMBIAYaNbHOT Kanu Mig Yyac cybmakcMmanbHUX Nigio-
MiB WwTaHrm [7].

MaTonoriyHi 3miHM OKNIO3IMHUX NOBEPXOHb, Henpa-
BU/IbHUIM NPUKYC i M’'A30BUA aucbanaHc KyBanbHOI
MYCKYNaTypy MOXKYTb MOFiPLINTM KOaKTUBALLiIO M'A3iB [8,
9], a penosuuia Wwenenu 3a 4ONOMOIOH Kanu MOXKe Mno-
NErwnTn HepBOBO-M'A30BI peakKuji y m’a3ax-aroHicrax,
Wo 6epyTb y4acTb y pyxax, cneumdiyHUx ana nesHOro
Buay cnopty [10]. BBaxKa€eTbCs, WO HOCIHHA Kanu MoKe
NMOKPALLMTM KOAKTUBALLO M’'A3iB Tynyba Ta KiHLIBOK, He-
06XigHMX ONA BUKOHAHHA PyXiB Ta NiATPMMAHHA pPiBHO-
Barn CMNOpPTCMEHa, a TaKOX Kanu MOXKYTb KOMMNEHCYBaTu
M’A30BMIA gucbanaHc abo naTonorii CKPOHEeBO-HUKHbO-
wenenHoi cuctemn [11].

Cnig, BigMiTUTK, WO pe3ynbTaTv BNANBY KOPOTKOYAC-
HOFO BMKOPMUCTAHHA Kan Ha epeKTUBHICTb CMOPTUBHOI
LIANBHOCTI € [OCUTL CynepeysiMBMMMK. Tak, MPOBIBLUM
LETANbHUIN CUCTEMATUYHUIA OrNAL, AOCNIAXKEHDb, NPOBe-
AeHUX B rpynax ¢isnyHo TpeHoBaHux oci6, Mird et al.
OiVWAM BUCHOBKY, LLO rocTpi edeKTU CTUCHEHHSA Wwene-
M1 NPY BUKOPUCTAHHI Kan Ha M’A30BY CUAY, MOTYXKHICTb,
CMNPUTHICTb | WBKUAKICTb € HENepeKoHAMBUMM, OAHAK
BMKOPWUCTAHHSA Kan No3MTUBHO BN/IMBAE Ha M'A30BY MO-
TYXKHICTb HUMKHIX KiHLiBOK, 0C06/MBO Ha 34aTHICTb A0
CTPMOKIB i PO3rMHAHHA KonMiHa. ABTOpM Ornsay BBaKa-
I0Tb, WO LA BiACYTHICTb YiTKMX pPe3ynbTaTtiB MoxKe 6yTu
noB’sA3aHa 3 KinbkoMa daKkTopamm, TaKUMU SIK BiAMIHHO-
CTi B MPOTOKO/IaX TECTYBAHHA Ta Pi3Hi KOHCTPYKLIi Kan,
npu LbOMY 3arasiom iHAMBIAYyanbHO BUIOTOB/IEHI Kanwu
NOKa3a/in Kpalli pe3ynbTaTy NOPIBHAHO 3 CAMOHACTPO-
t0BaHMMM abo cTaHAAPTHUMM TUNamu [12]. IHWwmmMmu go-
CNiAHWUKAMM BUABNEHO, LLO BMKOPWUCTAHHA OK/IO3iHOI
Kanu CTaTUCTUYHO 3HauyLLe 36i1bLyBano NikoBy cuay Ta
nikoBe MPUCKOPEHHA Yy BMpasi 6anicTMyHoOro xumy ne-
*Kauu B rpyni perbicTis-ntobuTeNis; aBTOPU NPUNYCTUAK,
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WO Le moxe byTu nos’s3aHo 3 NigBULEHHAM CTabinb-
HOCTi CKPOHEBO-HUKHbOLEenenHoro cyrnoba [13].
3MiHM  dYHKLUiOHaNbHOrO CTaHy HepBOBO-M'A30-
BOi CUCTEMM CMOPTCMEHA Nif, BN/JINBOM BUKOPUCTAHHA
OK/I03iMHOT Kann MOXHa OLiHUTX 33 LONOMOrOK eNnek-
TpoHelipomiorpadiyHOro meToay 3 BUSHAYEHHAM aKTUB-
HOCTI KyBa/IbHOI MYCKyNaTypu Ta amnaiTy4HO-WBKA-
KiCHWUX MOKa3HWKIB NPOBEAEHHA iMMynbCy NO HepBam
BEPXHbOI KiHLiBKM; iIHPOPMATUBHUM MOXKe BYTM TaKoxk
BMMIPIOBaHHA CUAN M’A3IB NJ1€YOBOIO NOACY.

HepoctaTHbO BUBYEHMMM 3a/1MLLIAIOTLCSA 0COBMBOC-
Ti GYHKUiOHYBaHHA HEPBOBO-M’30BOi CUCTEMM CNOPTC-
MEHiB-BeC/lyBa/IbHUKIB. BE3CYMHIBHOK € aKTya/bHIiCTb
[OCNioXKeHb, CNPAMOBAHUX Ha OLHKY BNAMBY TpuBa-
JIOr0 HOCIHHSA OK/I03iMHOI Kanu Ha KOOpAMHaLito i cuny
M’513iB Ta epeKTMBHICTb CNOPTMUBHOI A4iANbHOCTI y cnopTc-
MEHIB, L0 CnewjianisyoTbca y Bec/lyBaHHI Ha bangapkax
Ta KaHoe, Ae BaX/IMBMMM € AIK aKTMBHA poboTa m’A3is
naeyoBoro noAcy, Tynyba Ta KiHLIBOK, TaK i NiATPMMaHHA
piBHOBaru Tina.

MeTta pgocnigeHHs.

OuiHKa BNAMBY O0BroTPMBANOr0 BMKOPWUCTAHHA iH-
OMBiAyanbHOT OKAO3IMHOI Kanu Ha ¢YHKLIOHANbHWUIM
CTaH HepBOBO-M'A30BOI CUMCTEMW BUCOKOKBasidpikoBa-
HUX CMOPTCMEHIB, AKi CneLiani3ytoTbCca y BECNYBAHHI Ha
bariapKax Ta KaHOe, 32 LONOMOTO0 ENEKTPOHEPOMIO-
rpadivuHmMx meTogis.

O6’eKT i meTOaM AOCNiAXKEHHA.

B pocniaskeHHi 6panum yyacTb KBanidikoBaHi cnoprc-
MEHU-BECNYBA/IbHUKM Ha balifjapkax Ta KaHoe, 10
CMOPTCMEHIB CKIaAann KOHTPO/bHY rpyny (40/0BiKM,
cepeaHini Bik 19,1+0,3 pokiB), 4 cnopTCMeHa — OCHOBHY
rpyny (4onoBiku, cepeaHin Bik 26,8+1,5 pokis). docni-
OXKEHHA NpoBOAMAM Yy ABA €Tanu: nepwuin etan — Ao
BMKOPUCTAHHA Kanu OCHOBHOO Fpynoto, Apyruin etTan —
nicnAa BUKOPUCTaHHA. CNOPTCMEHW OCHOBHOI rpynu Ho-
CUAW iHOMBIAYANIbHO BUIOTOB/IEHY OKHO3iMHY Kany nig,
yac TpeHyBaHb MNPOTArOM OLHOTO MicAaLA.

EnekTpoHelpomiorpadiyHe [ocnigsKeHHA MpoBo-
ANNY 33 LONOMOrot0 KOMM'IOTEPHOrO €e/IeKTPOHENpo-
miorpada M-Test DX Systems (YKpaiHa). Bukopuctosy-
Ba/IM METOAMKY BW3HAYEHHA LWBWAKOCTI MPOBEAEHHA
HEPBOBOrO IMMY/bCy, @ TAaKOX METOAUKY NOBEPXHEBOI
enektpomiorpacdii [14]. BunpobysaHuii nepebysaB B
NO/IOXKEHHI CUAAYU, PYKMU BiNIbHO PO3TALLOBYBANNCA Ha
KyLleTui. BUsHa4yanu WeunAKicTb NpoBeeHH:A HEPBOBOTO
iMNynibCy MO MOTOPHWX BOJIOKHAX CepeaMHHOro Hepsa
BEPXHbOI KiHLiBKM (n. medianus) Ha AinaHui nepeanniy-
ya BEPXHbOI KiHLiBKM (NiKTbOBWMIA 3rMH — 3an’AcTokK), a
TaKOX aMNAiTyau BianoBigen m’asiB NigBULLEHHS BENU-
KOro Ma/ibLA BEPXHbOI KiHLiIBKM Ha CTUMYANALiIKD MOTOP-
HUX BOJIOKOH n. medianus B NPOKCK-

Ba/n ycepeaHeHe 3Ha4yeHHA. OgepKyBanu iHauBiAyanb-
Hi MOKa3HMKM, a B MOAA/bLLOMY PO3PAX0OBYBa/IM CEpeHi
NOKa3HMKKU ANA rpynu. BumiptoBanu cuny BennKux rpyn
M’A3iB N/J1eYOBOro MOACYy 3a AO0MNOMOFO KOMMIEKCY
BackCheck (Dr. Wolff, HimeuunHa), npoBoamam Tect Ha
LUTOBXaHHA Ta TATY.

CTaTUCTMYHY 06POBKY OTPUMAHUX pe3ynbTaTiB npo-
BOAMAM 3a gonomorot nporpamm IBM SPSS Statistics,
Bepcia 23.0. CTaTMCTUYHA 3HAYYLLICTb Pi3HULI cepeaHix
3HayeHb MOKa3HMKIB y rpyni BM3HAYasiacsa 3a JONOMO-
rol0 HernapameTpUYHMX METOZIB aHanily i3 3acrocy-
BaHHAM KpuTepito Wilcoxon ana nos’ssaHux BUBGIPOK.
3a piBeHb CTAaTUCTUMYHOI 3HauYyLWoCTi npuiimann p<0,05,
TeHAEHLiE BBaXkaanca aminm 3 p<0,10.

Mpv NpoBeaeHHi KOMMNAEKCHUX 06CTeXeHb 3a yvac-
TIO CMOPTCMEHIB BiAMOBIAHO A0 NPUHUMMIB BioeTUKM
noTpumyBanuca pospobneHoi 8 HAI HY®BCY «[porpa-
MW KOMMJIeKCHOro 6ionoriyHoro aocnigxeHHsa ocobam-
BOCTEN OYHKLIOHANbHUX MOX/MBOCTEN CMOPTCMEHIBY,
a TaKOX 3aKoHOAaBcTBa YKpaiHM Npo OXOPOHY 340p0B’A
Ta lenbciHcbKOI geknapauii 2000 p., AnpekTnsn €spo-
nericbkoi Cninku 86/609 wwoao yyacTi flogen y meam-
KO-Bi0N10rYHUX AOCNiAKEHHAX.

Pe3ynbTatv AOCNiAMKeHHA Ta iX 06roBopeHHs.

AHani3 pe3ynbraTiB HaWKUX JOCNIAKEHDb MOKA3as, Lo
BE/IMYMHM LWUBMUAKOCTIi HEPBOBOIO iMMY/1bCY MO MOTOPHMUX
BOJIOKHaX cepeauHHOro Hepsa (n. medianus) cnoptc-
MEeHiB-BECNYBa/IbHUKIB AK OCHOBHOI, TaK i KOHTPOAbLHOI
rpyni 3HaXO4MNUCb B MeXKax pedepeHTHUX 3HauyeHb
(tabn. 1). KoediuieHTM NpaBo-niBob6IYHOT aCUMETPUYHO-
CTi, AKi 06YMCNIOBANMUCH AK BigHOWEHHA 6iNbLLIOro NoKas-
HUMKa WBWAKOCTI 40 MEHLLIOTO, TAaKOXK ByNM B meKax ¢isi-
onoriyHoi Hopmu. Cnig, BiAMITUTK, LLLO B OCHOBHIN rpyni
WBWUAKICTb 3 npaBoro 6OKy Tina mana TeHAeHLil A0
NigBULLEHHA HA APYromy eTani AocnigrKeHHA. Bigomo,
WO BE/MYMHA LWBMAKOCTI NPOBEAEHHA HEPBOBOIO M-
NnyNbCy € NEPEBAXKHO reHEeTUYHO 0OYMOBNEHOID, OAHAK
NeBHOM MiPOIO 3a/1EXKNUTb Big, 6araTbox paKkTopis, y TOMy
YUCAI Bif, KUCIOTHO-YXKHOI PiBHOBArM, eneKkTpoNiTHOro
06MiHYy B TKaHWHaX, LLO OTOYYHOTb HEpB, Temnepaty-
pu B 30Hi HEPBOBOTrO CTOBOYpPaA Ta KiHLiIBKM B Linomy, a
TaKOX BiJ CTaHy nepudepnyHoro KPoBoobiry B KiHLiBL.
TakMm YMHOM, 36iNblUEHHA WBWAKOCTI B OCHOBHIN rpyni
CMOPTCMEHIB MOMKe CBIiAYMTM NPO MO3UTUBHWUI BNAUB
BMKOPUCTAHHA OK/tO3iMHOI Kanu Ha napameTpu npose-
OEeHHA HepBOBOTro 36yaxeHHs (Tabn. 1).

Bynv OTpMMaHi TakoX KoedilieHTn npaBo-niBobiy-
HOT aCUMETPUYHOCTI aMNAITYAHUX NMOKA3HUKIB M A30BUX
BiAMOBIAEN Ha CTUMYAALIIO MOTOPHUX BOJIOKOH N. medi-
anus (Tabn. 2). Ha nepwomy eTani 4oCNiAKeHHA cnocTe-
piranacs 3HaYyHa aCMMETPUYHICTb aMNNITyA, ANCTaNbHUX

Ta6bnuus 1 — LLBugKicTb npoBeaeHHsA imnynbcey no n. medianus

ManbHIl (NiKTbOBUI 3MWH) Ta AUCTaNbHIN g ocHOBHIN Ta KOHTPOBHIl FPYNax CNOPTCMEHIB-BECAYBANbHUKIB

(3an’AcToK) AinsiHKax BEPXHbOI KiHLiBKM.

(n=14), Me [25%; 75%]

PeectpyBann noBepxHeBy eNeKkTpo- Mepwni eran Tpyrii eran
Miorpamy, OLiHOBa/IM NMOKA3HUKN aKTUB- LA SR
HoCTi m'A3iB, WO GepyTb yHaCT,b B aKT Mpasuit 6ik| Niswii Gik Kac  |Mpaswii 6ik| Nliuii 6ik Kac
)KYBaHHA, a came KyBa/ibHUX m’s3iB (m. 559 604 109 l613#0068| 586 112

, _ ) , ) ,3#0, ) )

masseter) Ta ckponesux m'asie (m. tem- | OTN=4 l155 o.'56 6](56,: 63,51|(1,06; 1,121 |[56,2; 64,31|[56,6; 64,6|[1,08; 1,17]
poralis). Tect TpuBanictio 10 c npoBoaunn 612 548 110 599 617 112
TPU Pasu, BU3Ha4aNM cepeaHio, meaianHy | KIn=10 |1, 5. %3 11\154 .56, 01([1,07: 1,17]|[53,6; 63,7]|[52,5; 66,71|[1,03; 1,17]
Ta MaKCMMaibHy aMnniTyAy enekTpomio- - S50 m/c <25 550 m/c <125

rpaMu B nepiofi m’A30BOro Hanpy»KeHHnA
B LMKAI CTUCKAHHA-PO3TUCKaHHA 3y6iB 3a-
rasbHOO TpMBanNicTio 1 ¢, Hagani oTpumy-

Npumitku: OF — ocHoBHa rpyna, KI — KoHTponbHa rpyna, P3 — pedepeHTHe 3HaueHHsA, Kac
— KoediujieHT acumeTpuryHocTi, #p<0,10 — CTaTUCTUYHA 3HAYYLLICTb Pi3HMLi MOKAa3HUKIB Nep-
LLIOrO Ta APYroro eTanis AOCAIAXKEHHSA.
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Tabnuusa 2 — MNoKasHMKM aCMMETPUYHOCTI aMnAiTyA,
M’A30BMX Bignosigeit Ha CTUMYANALLIIO MOTOPHUX
BOJIOKOH n. medianus B OCHOBHi Ta KOHTPO/b-
Hili rpynax cnopTcmeHiB-Bec/NyBanbHUKIB (n=14),

Tabnuusa 3 — lHAMBIAYaNbHI NOKAa3HUKK acCUMeETPUY-
HoOCTi amnaiTya m’A30BuX Bignosigeit Ha cTumynsa-
Lil0 MOTOPHUX BONOKOH N. medianus B OCHOBHIM
rpyni cnopTcmeHiB-BecnyBasibHUKIB (n=4)

Me [25%; 75%)] Kac
Kac Mepwwit etan [pyrunii etan
Mepwwii eTan Lpyruii etan ori 1,34 1,80
1,57 1,16 or2 6,43 1,11 ¢
Ofn=4 [1,35; 4,11] [1,09; 1,50] or3 1,36 1,084
KT n=10 1,71 1,42 or4 1,78 1,21 ¢
[1,26; 2,21] [1,33; 2,36] P3 <1,25 <1,25
P3 <1,25 <1,25 Mpumitku: Or1-0Or4 — cnopTcMeHu OCHOBHOT rpynu, P3 — pedepeHTHe

MPUMITKU: KUPHUM LWPUDTOM BUAINEHI 3HAYEHHA NOKA3HUKIB, LLLO BU-
XO4ATb 32 MexXi pedepeHTHMX. OF — ocHoBHa rpyna, K- KOHTpo/bHA
rpyna, P3 — pedepeHTHe 3HaueHHs, Kac — KoedilieHT acumeTpuyYHOCTI,
' — 3HWMKeHHA NokasHuMKIB Ha Apyromy eTani AOCAiAMKEHHA B MopiB-
HAHHI 3 Nepwnm.

M’130BUX BigNOBiAeN AK B OCHOBHIN, TaK i B KOHTPO/bHIM
rpyni CnopTCMeHiB, 0AHAK Ha gpyromy etani KoeodiLi-
€HT aCMMETPUYHOCTI ANA CNOPTCMEHIB OCHOBHOI rpynu
3HM3MBCA | NOBEPHYBCA B MeXi pedpepeHTHUX 3HAYEHD,
TOAi fIK B KOHTPO/bHIM rpyni uen NoKasHWK 3a/nLWKMBCA
BuLLEe HopMmU (Tabn. 2). Taki pe3ynbTaTu NiATBEPANKYIOTb
NO3UTUBHUI BMNIMB HOCIHHA OKNIO3IMHOT Kanu Ha QyHK-
LiOHa/IbHWIA CTaH HEPBOBO-M'A30BOrO anapary.

Mpun getanbHOMY aHanisi iHAMBIAYaNIbHUX MOKA3HK-
KiB NpaBO-N1iBOGIYHOI aCMMETPUYHOCTI aMnAITyAHUX No-
Ka3HMKiB M'A30BMX BiANOBIAEN HA CTUMYASALLD MOTOp-
HUX BOMIOKOH n. medianus cnocTepiranocs

3HauyeHHs, Kac — KoedilieHT acMMeTPUUHOCTI, |, — 3HUMKEHHS MoKas-
HUWKIB Ha Apyromy eTani AOCNiAXKEHHA B NOPIBHAHHI 3 nepwum. Kup-
HUM WPUOTOM BUAiNEHI 3HAYEHHS NOKA3HMKIB, O BUXOAATbL 32 MEXKi
pedepeHTHUX.

COM, aKTUBHICTIO Ta AMcHanaHCOM KyBasbHUX M’A3iB:
NOKpPALLEHHA CMOPTUBHMX PE3YNbTaTiB NPW HOCIHHI Kanwu
cnocTtepirasiocb B Migrpynax 3 6iAblIMMM NOPYLUEHHSA-
MW PYHKLIOHYBaHHA HEpPBOBO-M'A30BOI CMCTEMM, TOA
AK B Migrpyni 3 nokasHMKamu pobotn m’A3iB B mexax
HOPMM, HaBMaKM, BiAMIYANOCA 3HUKEHHA TOYHOCTI BAY-
YyaHb [15]. 3a HawmMmKM pe3ynbTaTamu, TaKOXK cCrocTepi-
raeTbCA MepcoHasi3oBaHU BNANB BUKOPUCTAHHA Kanu
Ha QYHKLiOHaNbHWI CTaH CNOPTCMEHIB OCHOBHOI rpynu,
Lo NiAKPeCtOE HEOBXiAHICTb KOMMAEKCHOFO 06CTEXKEH-
HA CMOPTCMEHIB nepes, BUTOTOBAEHHAM Kamnu, a TaKoX

3Ha4YHe 3MeHLIeHHA acumeTpuyHocTi i no- Tabauua 4 — MoKasHUKM aCMMETPUYHOCTI aKTUBHOCTI YKYBa/ZIbHOI

BepHeHHsA ii 4o disionorivHoi Hopmu y TpbOX

MycKynatypu (m. masseter) B OCHOBHil1 Ta KOHTPO/bHIl rpynax

3 YOTMPbOX CNOPTCMEHIB OCHOBHOI Fpynu

cnopTcmeHiB-BecnyBaibHUKiB (n=14), Me [25%; 75%)]

(rabn. 3). . . meanEMG medianEMG maxEMG
Bynm. o@mcqem TakoXK Koe,cb“"'leHTM Nepwwuit | Opyruin | Mepwwuin | Apyrui | MNepwwuii | Opyrui
npaBo-NiBoBIYHOI AaCMMETPUYHOCTI aKTMB- eTan eTan eTan eTan eTan eTan
HOCTi }KyBa/IbHOi MYyCKy/iaTypu, a came m. or 1,50 1,35 ¢ 1,62 1,42 4 1,52 1,45 ¢
masseter i m. temporalis (tabn. 4-7). Ana [n=4 [1,30; 1,85]([1,06; 1,64]|[1,38; 2,11]([1,10; 1,74]|[1,25; 1,69]|[1,30; 1,47]
CMOPTCMEHIB OCHOBHOI Tpynn MOKA3aHO |Kr 1,21 1,22 1,22 1,22 1,18 1,20
3HUMKEHHA acuMmeTpuyHOCTi Ha Aapyromy |n=10  |[1,12;1,53]|(1,03; 1,32]|[1,11; 1,54]|[1,08; 1,33]|[1,14; 1,52]|[1,11; 1,44]

eTani [OCNiAXeHHA, nicnA BUKOPMUCTAHHA
OK/t03iMHOT Kanu, ANA BCiX NOKa3HUKIB M’'A-
30BOi aKTUMBHOCTI M. masseter — cepeaHbO-
ro, MefjiaHHOro Ta MaKCMMaJIbHOro, K B
cepeaHbOMy NO rpyni, Tak i iHAWBIAYaNbHO

CnopTCcMeHiB-BecnyBasbHUKIB (n=4)

Npumitkn: O — ocHoBHa rpyna, KM— KOHTpoAbHa rpyna, |, 3HUKEHHA MOKa3HMKIB Ha
Lpyromy eTani AOCNiAKEeHHA B NOPIBHAHHI 3 NepLwnm.

Tabnuua 5 — IHauBiAyanbHi NOKAa3HUKU aCUMETPUYHOCTI aKTUB-
HOCTI XXyBa/ZIbHOT MyCKynaTypu (m. masseter) B OCHOBHi rpyni

ans 6inbwocTi nokasHukis (Tabn. 4, 5). meanEMG medianEMG maxEMG

llo crocyetbea m. tempomhi (Taenﬁ Mepwwuin | Apyrui Mepwwin | Apyrui Mepwuin | Apyrui
4-7), B CepefHbOMY MO OCHOBHIA rpyni ertan eran etan ertan eran etan
3MiHM He 6y BUpaeHWmu, ane npu [§r; 1,39 1,03 4 1,45 1,04 4, 1,36 1,18 ¢
aHanisi iHAMBIAyaNbHUX MOKa3HUKIB BiA- [ 121 1104 130 116 4 114 142
MI4aETbCA 3HIKEHHA acMMeTpUuHOCTI Yy [0 > o7 1’614, >3 1’674, Les 147\]/
ABOX 3 YOTUPLOX CMOPTCMEHIB 3 rpynk, Npn |~ 163 168 179 181 170 1474

LbOMY Y OAHOrO 3 HUX 3Ha4yHe — B 2,5 pasis
(tabn. 6, 7).

OTpuvMaHi HaMmK pe3yabTaTh 3arasiom ys-
roAKytTbCA 3 AAHUMU iHLWKNX AOCNIAHUKIB,
AKMMM OyN0 MOKAa3aHO, WO HOCIHHA Kanwu
npu3BOAMTb A0 MiABULWEHHA edeKTUBHOCTI

Npumitkn: Or1-OM4 — cnopTCMEHM OCHOBHOT rPynu, |, — 3HUKEHHSA NOKAa3HUKIB Ha A4py-
romy eTani AOCNiAXKEHHA B NOPIBHAHHI 3 NepLmm.

Ta6nunua 6 — MoKasHUKM aCMMETPUYHOCTI aKTUBHOCTI XKYBaNbHOT
MycKynatypu (m. temporalis) B OCHOBHIili Ta KOHTPOAbHIl rpynax

CNopTCMeHiB-BecNyBaibHUKIB (n=14), Me [25%; 75%]

CMOPTUBHOI  AiANBHOCTI  CNOPTCMEHiB-BO- meanEMG medianEMG maxEMG
nenbonicTiB: cyma BAyYaHb Mif 4ac BUKO- Mepwwin | Apyrwii | Mepwwit | Apyrwit | Mepwwin | Apyruii
HaHHA Takux cneundiyHMx gns Bonemnbo- eTan eTan eTan eTan eTan eTan
Ny BNpaB., AK nepegadya, nigbdip Ta nogaya, |Or 1,22 1,40 1,27 1,38 1,34 1,53
6y[|a 3arasiom Binbwotro NPy BUKOPUCTaHHI n=4 [1,16; 4.02]|[1,25; 2,05]|[1,16; 3,99]1| [1,23;1,99] |[1,22; 3,81]1|[1,29; 2,19]
Kanu, Hixx 6e3 Hei. OaHak byno BuABNEHO |Kr 1,17 1,12 1,18 1,12 1,17 1,25
andepeHLiioBaHUii BNAMB Kan anaa nigrpyn | n=10 ([1,10; 1,20]|[1,07; 1,48]|[1,09; 1,21]|[1,04; 1,62]|[1,10; 1,32]([1,07; 1,35]

CMOPTCMEHIB 3 Pi3HMM MOYATKOBUM TOHY-

Mpumitku: Ol — ocHoBHa rpyna, KI— KoHTposbHa rpyna.
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BM3HAYEHHA MeTM Ta MeTOAB il 3aCTOCYBaHHA
AN KOXKHOTO CNOPTCMEHa.
BCcTaHOBNEHO, WO MNOKa3HWUKU CUIMN Be-

Tabnuuysa 7 — IHAMBIAYaNbHi NOKAa3HUKK aCMMETPUYHOCTI
AKTUBHOCTI }KyBanbHOi MyckynaTtypu (m. temporalis)
B OCHOBHIl rpyni cnopTcmeHiB-BecnyBanbHUKIB (n=4)

JIMKUX Tpyn M’3iB N1€40BOro Nosicy Npu Bu-

! . meanEMG medianEMG maxEMG

KOHaHHi TecTiB «lUTOBXaHHA» Ta «Tara» Ha = = = = < =

. . Mepwwuni | Apyrun | Mepwwuin | Apyrmin | Mepwwuin | Opyrun
nepwiomy eTani AocnigKeHb 6y B mexax i e i el S el
pedepeHTHUX 3HaUYeHb Ta Ha BUCOKOMY PiBHi or1 117 110 4 115 1094 132 1054
)(:iK 68 08C)Hf-)|BHIVI, TaK | KorproanM'[pyna)f or2 6,77 2,70 4 6,63 2,58 4, 6,27 2,85 4,
anRbneHo TeHAHLIIO 7o s6inswenrn cun |23 126 | L0 | 135 [ 137 | 136 | 15

AcHLlio A or4 1,15 1,41 1,18 1,39 1,12 1,53

m’s3iB B 060X TecTax, ToAi AK B KOHTPOJIbHIM
rpyni 3HaYyLWmMx 3mMiH He BCTaHOB/IEHO (Taba.
8). Taki pesynbTaTv NiATBEPAKYIOTH BUCHO-
BKM iHWMX AOCNIAHWKIB, AAKi NOKa3au, Lo aK-
TMBALA KYBaNbHUX M’'A3IB MOXKe 36i1bwnTn
CUN0BY MPOAYKTMBHICTL M’A3iB, WO 6epyTb

Npumitkn: OM'1-Ol4 — cNOPTCMEHM OCHOBHOI rPynu, |, — 3HUKEHHA MOKa3HWKIB Ha
Apyromy eTani 4OCNigXeHHA B NOPIBHAHHI 3 NepLUmMm.

Tabnuusa 8 — MNokasHUKM aKTUBHOCTI M'A3iB N1e4YoBOro noAcy
B OCHOBHIi Ta KOHTPOAbHIii rpynax cnopTCMeHiB-

BecnyBanbHUKiB (n=14), Me [25%; 75%]

y4acTb B CMNOPTMBHUX PyXaxX, i TUM CaMMMm LLIToBXaHHA Tara
NOKPaLLMTK BiomexaHiuHi napameTpu onop- Mepwwii etan | Apyruiietan | Mepwwitetan | [pyrui eTan
HO-PYXOBOrO anapaTty Ta eKOHOMIYHICTb pyXiB |Or 168,5 175,0 1 #0,068 124,0 143,3 1M#0,068
[10, 15]. n=4 [137,8;174.8] | [150,0;191,5] | [103,0; 136,5] | [120,0; 162,3]
OT)Ke, pAaHi, OTpMMaHi 3a [A0MNOMOroK |Kr 147,5 149,5 105,25 113,75
eNekTpoHenpomiorpadiuHMx MmeTodiB  go- |n=10 [115,5;157,5] | [112,0; 173,5] | [86,0;126,5] | [92,0; 124,5]
CNigXeHHA, [03BONAOTb OUIHUTU YHKLUIO- |p3 >65 >65 >55 >55

Ha/IbHUI CTaH HepBOBO-M'A30BOI cUCTEMU
BMCOKOKBa/ihiKOBaHUX CMOPTCMEHIB, BUABU-
T NOPYLIEHHA BHACNIAOK Ae3aganTauii 4o
bi3nyHoro HaBaHTaxkeHHA abo TpaBMyBaHHA,
NPOBECTM MOHITOPUHT BNANBY peabiniTaLiiMHMx 3axosis.
Taki pe3ynbraTv CTaHyTb y HaroAi TpeHepam Ta CNopTMB-
HUM NiKapam ana po3pobsieHHs iHAMBIAYaNbHOI TPEHY-
Ba/IbHOI Ta peabiniTaLiinHoOi nporpamu, cNpAMoBaHOI Ha
NigBUWEHHA epEeKTUBHOCTI TpeHyBa/bHO-3MaraabHol
AiANbHOCTI 3i 36eperKeHHAM 340P0B’ KOXKHOIo CropTc-
MeHa.

BUCHOBKM.

BuasneHo, WO BeAMYMHA LWIBUAKOCTI HEPBOBOIO iM-
nyNbCy NO MOTOPHMX BOJIOKHaX cepeamnHHOro Hepea (n.
medianus) npaBoi BepxHbOi KiHUiBKM 36inbwmnace y
CMOPTCMEHIB OCHOBHOI Fpynu NicnAa TPMBANOrO BUKOPU-
CTaHHA iHAMBIAYaNbHOT OKNIO3iIMHOT Kanu.

MokasaHo, Wo KoedilieHT NpaBo-niBobiYHOT acume-
TPUYHOCTI aMNAITyAHUX MOKa3HUKIB M'A30BMX Bigno-
Biflel Ha CTUMYANSALIO MOTOPHUX BONOKOH n. medianus
3HU3MBCA | NOBEPHYBCA B MEXi pedpepeHTHUX 3HaYeHb B

Hs, #p<0,10

Mpumitku: O — ocHoBHa rpyna, KI — KoHTponbHa rpyna, P3 — pedepeHTHe 3HayeH-
— CTaTUCTUYHA 3HAYYLLICTb Pi3HUL MOKa3HWKIB NepLIOro Ta Apyroro etanis
[OCNIAXKEHHA.

OCHOBHili rpyni CMOPTCMEHIB Nic/1A BUKOPUCTAHHA OK/IO-
3ilHOI Kanu.

BuABNEHO 3HUXKEHHA NPaBO-NiBOGIYHOT acMmeTpumy-
HOCTI MicnA BUKOPUCTAHHA OK/O3iIMHOT Kanu gns cepea-
HiX Ta iIHAWBIAYANbHUX MOKA3HMKIB aKTUBHOCTI *KyBa/lb-
HOI MyCKynaTypu, 30Kpema m. masseter, B OCHOBHii
rpyni CNOpPTCMEHIB.

BcTaHOBNEHO, WO MOKAa3HWKKM CUAN BENIMKUX Tpyn
Mm’s3iB naevoBoro nosAcy 36iNbWNANCG Y CMOPTCMEHIB
OCHOBHOI rpynu B TecTax «LLIToBxaHHA» Ta «Tara» nicna
BUKOPUCTAHHA OKMIO3IMHOT Kanu.

MepcnekTuBM NOAANbLUUX JOCNIAMKEHD.

MepenbavaeTbca NPoBeAeHHA AOCNIAXKEHb ANA BU-
ABNEHHA BM/MBY BMKOPUCTAHHA OKJIO3iIMHOI Kanu Ha
MOKa3HWKKM NOCTypasbHOro 6HanaHcy CnopTCMeHiB-Be-
CNYyBa/IbHUKIB, @ TaKOX Ha QYHKLIOHANbHUI CTaH Hep-
8080-M’I3080i cucmemMu criopmcmeHis, Wo creyiasnisy-
HoMbCA Y Pi3HUX 8UOAX Criopmy.
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BMN/MB BUKOPUCTAHHA IHAMUBIOYANBHOI OK/IO3IAHOI KAMWU HA ®YHKLIOHANIBHUA CTAH HEPBO-
BO-M’1I30BOi CUCTEMU BUCOKOKBA/TI®IKOBAHMUX CMOPTCMEHIB, AAKI CELLIANI3YIOTbCA Y BEC/TYBAHHI HA
BANAPKAX TA KAHOE

3iHueHKo C. B., Macryxosa B. A., Konocosa O. B.

Pestome. He BMABAEHI Nig Yac MeanYHOro ornaay BiAXMneHHs B CTaHi 340pOB’A CMOPTCMEHIB MOXKYTb CTAHOBUTH
CEPWMO3HY 3arposy, a BaxKKa TPaBMa MOXe NPU3BECTM 40 3aBepLUeHHA CMOPTUBHOI Kap epu. [NA 3HUMKEHHS PUSUKY
TpaBMyBaHb HEODXiAHUM € NPOBEAEHHA PEryaspHUX MeguuyHUX 0BCTeXKeHb nepes, 3maraHHAMKU. OKNtO3iMHI Kanu
BBAYKAlOTbCA BaXX/MBUM eNeMeHTOM iHAMBIAYaNbHOIO 3aXMCTy AA CNOPTCMEHIB 3 MeTO0 3anobiraHHA TpaBMaM.

JocniarkeHHs GpyHKLIOHaNbHOMO CTaHy HEPBOBO-M’A30B0i CUCTEMM Y CMOPTCMEHIB, LLLO CMeLLiani3yoTbea y BeCay-
BaHHi Ha BangapKax Ta KaHOeE, e BaXK/IMBUMMU € K aKTUBHa poboTa M’A3iB NaeyYoBoro noscy, Tynyba Ta KiHLiBOK, TaK
i NiATPMMaHHA piBHOBArK Tina, CNPUATUME BUABIEHHIO PU3MKIB Ta 3an0biraHHIO TPaBMYyBaHHIO.

MeToto HaWoro AocniarKeHHs 6yna ouiHKa BNANBY BUKOPUCTaHHA iHAMBIAYaNbHOT OKNtO3iMHOT Kanuy Ha GyHKLio-
HaNbHWI CTaH HEePBOBO-M’A30BOT CUCTEMM BUCOKOKBaidiKOBaHMX CNOPTCMEHIB, O CMEL,iaNi3yoTbCA Y BEC/yBaHHI
Ha 6ailgapKax Ta KaHoe, 3a AOMOMOro0 efleKTpoHenpomiorpadiuHMx MeToLiB.

10 cnopTcmeHiB CKNaAanu KOHTPO/IbHY Fpyny (4010BiKK, cepegHiit BikK 19,1+0,3 pokis), 4 cnopTcMeHa — OCHOBHY
rpyny (4onosiku, cepenHii Bik 26,8+1,5 poKiB), AKa BUKOPUCTOBYBA/a OK/HO3iMHY Kany NpoTArOM O4HOr0 MicsaLs.

EnektpoHelpomiorpadiuHe AocniaKeHHA NPOBOAMAN 32 AOMOMOrO KOMN'IOTEPHOIO efleKTpoHenpomiorpada
M-Test DX Systems (YKkpaiHa). BUKop1cToBYyBann METOAUKY BU3HAUYEHHS LBUAKOCTI MPOBEAEHHSA HEPBOBOTO iMMY/b-
Cy, a TaKOX MEeToAUKY NoBepXHEeBOI efieKTpomiorpadii. BumiptoBanu cuny BeNIMKUX rpyn m’a3iB NaeyoBoro noscy 3a
nonomoroto Komnaekcy BackCheck (Dr. Wolff, HimeuunHa), npoBoauamn TeCTU Ha LITOBXaHHA Ta TATY.

BuaBneHo, WO Y CNOPTCMEHIB OCHOBHOI rpynu Nicaa TPMBaOro BUKOPUCTAHHSA iHAMBIAYanbHOT OKMO3iMHOT Kanu
36iMbWKAACh BENMYMHA WBUAKOCTI HEPBOBOIO iMMYNbCY NO MOTOPHUX BOOKHAaX CepeanHHOro HepBa (n. medianus)
NpaBoi BEPXHbOI KiHLiBKM, 3HU3MBCA i MOBEPHYBCA B MeXi pedepeHTHWUX 3HayeHb KoedilieHT npaBo-niBobivHOI
ACMMETPUYHOCTI aMNANITYyAHUX MOKA3HMKIB M'A30BUX BiAMNOBIAEN Ha CTUMYASALLIKO MOTOPHUX BOJIOKOH n. medianus,
BifOyN0CA 3HWUKEHHSA NPaBO-NiBOOIYHOT aCMMETPUYHOCTI cepeaHix Ta iHAMBIAYaIbHUX MOKA3HUKIB aKTUBHOCTI XKy-
Ba/IbHOT MyCKynaTypu (m. masseter), 36inblWINANCD NMOKA3HUKM CUM BEMKUX FPYN M’ A3iB N1I€4OBOrO Noscy B TeCTax
«lToBXaHHA» Ta «Tara».

OTKe, faHi, OTPMMAHI 32 4OMOMOrOL0 eNeKTPoHepoMiorpadiyHUX MeTOAiB AOCNIAKEHHA, AO3BONAIOTL 3p0bu-
TM BUCHOBOK MPO NO3UTUBHUIA BM/IMB TPUBANIOTO BUKOPUCTAHHA iHAUBIAYaNbHOT OKMO3iMHOT Kann Ha GyHKLIOHab-
HWI CTaH HEePBOBO-M’A30BOI CUCTEMM BUCOKOKBaNiPpiKOBAHMX CMOPTCMEHIB-BEC/YBA/IbHUKIB.

Knro4oBi cnoBa: oknto3iiHa Kana, enekTpoHepomiorpadis, KyBasbHa MyCKynaTypa, CNOPTCMEHMW-BEC/yBaslb-
HWKK Ha BariaapKax Ta KaHoe.

THE IMPACT OF USING A PERSONALIZED OCCLUSAL MOUTHGUARD ON THE FUNCTIONAL STATE OF THE NEU-
ROMUSCULAR SYSTEM IN HIGHLY QUALIFIED ATHLETES SPECIALIZING IN KAYAK AND CANOE ROWING

Zinchenko S. V., Pastukhova V.A., Kolosova O. V.

Abstract. Undetected health deviations in athletes during medical check-ups can pose a serious threat, and a se-
vere injury may lead to the end of a sports career. To reduce the risk of injuries, regular medical examinations before
competitions are essential. Occlusal mouthguards are considered an important element of individual protection for
athletes to prevent injuries.

Studying the functional state of the neuromuscular system in athletes specializing in kayak and canoe rowing,
where active work of the shoulder girdle, torso, and limbs, as well as balance maintenance, is crucial, can help iden-
tify risks and prevent injuries.

The aim of our study was to assess the impact of using a personalized occlusal mouthguards on the functional
state of the neuromuscular system in highly qualified athletes specializing in kayak and canoe rowing using electro-
myography methods.

The control group consisted of 10 athletes (men, average age 19.1+0.3 years), and the main group included 4
athletes (men, average age 26.8+1.5 years), who used the occlusal mouthguard for one month.

Electromyographic research was carried out using the M-Test DX Systems (Ukraine) neurodiagnostic device. We
applied nerve conduction velocity measurement techniques, as well as surface electromyography. The strength of
large muscle groups in the shoulder girdle was measured using the BackCheck complex (Dr. Wolff, Germany), and
push and pull tests were conducted.

It was found that after long-term use of the personalized occlusal mouthguard, athletes in the main group
showed an increase in nerve conduction velocity along the motor fibers of the right upper limb’s median nerve, and
the coefficient of right-left asymmetry of the amplitude indices of muscle responses to stimulation of median nerve
motor fibers decreased and returned to reference values. There was also a reduction in the right-left asymmetry of
the average and individual activity indices of the masticatory muscles (m. masseter), and an increase in the strength
of large shoulder girdle muscle groups in the “Push” and “Pull” tests.
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Therefore, the data obtained using electromyographic research methods suggest a positive impact of long-term
use of a personalized occlusal splint on the functional state of the neuromuscular system in highly qualified rowers.

Key words: occlusal splint, electromyography, masticatory muscles, athletes specializing in kayak and canoe row-
ing.
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ANALYSIS OF THE DIET OF FREESTYLE WRESTLERS
IN DIFFERENT SEASONS OF THE YEAR

'National University of Ukraine on Physical Education and Sport (Kyiv, Ukraine)
2Bogomolets National Medical University (Kyiv, Ukraine)
Pastuhova_V@ukr.net

The study of the diet of freestyle wrestlers in different seasons of the year is relevant to ensuring adequate con-
sumption of macro- and micronutrients that meet the body's needs in conditions of intense physical activity. An inad-
equate or unbalanced diet can lead to reduced physical performance, delayed recovery, and increased risk of injury.

The study aims to investigate the actual diet and assess the seasonal vitamin supply of freestyle wrestlers.

An assessment of the actual diet of freestyle wrestlers showed that the diet did not meet the recommended daily
allowances regarding calories and chemical composition. The main macronutrient composition of the diet was not
balanced due to a decrease in the proportion of proteins and carbohydrates and an increase in the proportion of
fats with a very low content of PUFAs in the daily diet. A year-round suboptimal vitamin supply of freestyle wrestlers
was noted: hypovitaminosis A is most pronounced in winter - in 100% of athletes and in summer - in 89%,; vitamin E
deficiency is most pronounced in the summer season - in 40%; hypovitaminosis C in the body of athletes was detected
only in winter - in 21%. The most suboptimal supply of vitamin B1 in the body of wrestlers was observed in the spring
season - at 55%.

Key words: diet, vitamins, athletes-wrestlers, periods of the year.

Connection of the publication with planned
research works.

The work is a fragment of the research work of the
National University of Ukraine on Physical Education and

Optimizing the wrestlers’ diet plays an important role
in ensuring the necessary level of energy metabolism,
maintaining muscle mass, and rapid recovery after
intense training and competition.

Sport “Influence of exogenous and endogenous factors
on the course of adaptive reactions of the body to
physical activity of different intensity” (state registration
number 012U108187).

Introduction.

Diet is one of the key factors affecting physical
fitness, functional capabilities, and the results of sports
activities. It is especially true for athletes of strength,
speed, and power sports, including freestyle wrestlers.

In the context of sports diet, seasonal changes in
physical activity, which are characteristic of different
stages of training, as well as changes in the availability of
food at different times of the year, should be taken into
account. This necessitates a detailed analysis of athletes’
diets, considering seasonal characteristics.

The study of the diet of freestyle wrestlers in different
seasons of the year is relevant because it is important to
ensure adequate intake of macro- and micronutrients
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