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Introduction. The presence of systematic muscle 

loads provides a pronounced stimulation of the main 

parameters of the human body [1, 2]. An increase 

in regular physical activity enhances the activity of 

all internal organs [3]. During the implementation of 

any movements, the vestibular apparatus is always 

involved [4], which contributes to maintaining the op-

timum posture of the body, its position in space and 

the coordinated work of the muscular system [5]. The 

high efficiency of the vestibular mechanism, coordi-

nated with the work of the main life support organs, 

creates a reliable basis for rational motor activity [6]. 

The state of the vestibular apparatus and the degree 

of its influence on the functioning of the heart and vas-

cular system are of great importance for maintaining 

an optimum somatic status and obtaining a good level 

of fitness in any sport [7, 8].

Objective of the study was to find out the conse-

quences of vestibular irritation on the cardiovascular 

system of experienced hand-to-hand fighters.

Methods and structure of the study. The work 

was carried out on people of youthful age (19.2 ± 0.9 

years) in the amount of 46 people who regularly en-

gaged in hand-to-hand combat 2-3 times during the 

week. Of the observed hand-to-hand fighters, 15 

people regularly trained for one year, 14 people for 

two years, and 17 people for three years. The avail-

able control group consisted of 16 clinically healthy 

adolescents (20.0±0.5 years) who had never been as-

sociated with sports. In those under observation, the 
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parameters of the heart and blood vessels were re-

corded in the event of exposure to a rotational load on 

the body according to the methods of V.I. Voyachek. 

Changes in the pulse level and blood pressure were 

monitored initially and after the standard rotational 

test (5 rotations were performed during 10 s) and in 

the case of a modification of the test, which consisted 

in the presence of a tilt of the head to the left and right 

(in the case of a frequency of 5 rotations during 10 s). 

To increase the influence of rotation on the state of 

the vestibular apparatus, the duration of the standard 

rotational test was doubled (10 rotations were made 

during 20 s). The results of observations were pro-

cessed using Student’s criterion.

Results of the study and their discussion. 

The heart rate of hand-to-hand fighters with differ-

ent duration of previous hand-to-hand combat train-

ing was optimal and reached 65.4±0.42, 63.4±0.46 

and 61.5±0.43 beats/min, respectively. In persons 

included in the control group, the value of this indica-

tor was higher, but it was also considered quite normal 

(73.6±0.65 beats/min).

The heart rate during vestibular activation in hand-

to-hand combatants and in physically untrained indi-

viduals underwent an increase. During the implemen-

tation of the Voyachek test according to the standard 

scheme, there was an increase in the heart rate of 

hand-to-hand fighters with 1 year hand-to-hand com-

bat experience by 3.6 ± 0.65 beats / min, with 2 years 

of hand-to-hand combat experience by 3.3 ± 0.45 

beats / minute, having experience in hand-to-hand 

combat for 3 years by 2.4±0.34 beats/min. In those 

who made up the control sample, this indicator in-

creased by 5.5±0.45 beats/min (see table).

It was found that in the case of rotation of the body 

with a tilted head in different directions, the response 

of the heart had obvious differences. The pulse value 

in the case of head tilt to the right was less than in case 

of left head tilt.

The found differences in the magnitude of the dy-

namics of the pulse in hand-to-hand fighters with dif-

ferent training experience were small, but statistically 

significant. Obviously, this is due to the need for regu-

lar changes in the position of the head in relation to 

the body when practicing hand-to-hand combat, ad-

aptation to which increases with the growth of sports 

experience. Hand-to-hand fighters training for at least 

three years had the least response of their pulse to 

the influence of body rotation with the right head tilt 

(2.6±0.19 beats/min). In the case of a long sports ex-

perience, the heart is best adapted to various move-

ments with a rotational element [9].

Hand-to-hand fighters with different levels of sports 

experience had different dynamics of the pulse value 

with a change in the time of rotational exposure. This 

dependence in hand-to-hand fighters of all groups 

turned out to be inverse: the weaker the reaction to 

five rotations, the stronger it manifested itself in the 

case of 10 rotations.

In hand-to-hand fighters who trained for 1 year, un-

der the conditions of a standard test, the pulse level 

increased by 3.6 ± 0.65 beats / min, and during the 
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Dynamics of pulse values in hand-to-hand fighters during different variants of vestibular stimulation
Groups of surveyed Increase in pulse rate, M±m

Standard expo-
sure option

5 spins in 10 
seconds tilted to 

the left

5 rotations in 10 
seconds with head 

tilted to the right

10 rotations in 20 sec-
onds with the vertical 
position of the head

Control group (n=16), bpm 5,5±0,45 7,0±0,48 5,8±0,42 9,9±0,59
р

2
<0,01

Hand-to-hand fighters with 
one year of experience 

(n=15), bpm

3,6±0,65
р<0,01
р

1
<0,01

4,7±0,32
р<0,01
р

1
<0,01

3,9±0,26
р<0,01
р

1
<0,01

р
2
<0,01

6,2±0,33
р<0,01
р

1
<0,01

Hand-to-hand fighters with 
two years of experience 

(n=14), bpm

3,3±0,45
р<0,01
р

1
<0,01

4,4±0,32
р<0,01
р

1
<0,05

3,2±0,29
р<0,01
р

1
<0,01

р
2
<0,01

5,6±0,35
р<0,01
р

1
<0,01

Hand-to-hand fighters with 
three years of experience 

(n=17), bpm

2,4±0,34
р<0,01

3,5±0,27
р<0,01

2,6±0,19
р<0,01
р

2
<0,01

4,7±0,24
р<0,01

Note: p - the significance of differences between hand-to-hand fighters and control, p1 - the significance of differences between hand-to-
hand fighters with 3 years of sports experience and athletes with one and two years of experience, p2 - the significance of differences in 
the recorded parameters in case of different head positions.
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test under conditions of 10 revolutions, this parameter 

was 6.2 ± 0.33 beats / min. For hand-to-hand fight-

ers with two years of training experience, these values 

were 3.3±0.45 beats/min and 5.6±0.35 beats/min, 

respectively. In hand-to-hand fighters with three years 

of training experience, these indicators were 2.4±0.34 

beats/min and 4.7±0.24 beats/min. Apparently, the 

reaction of the activity of the heart in hand-to-hand 

fighters who have been training for three years is the 

most physiological. There are reasons to think that 

it sufficiently intensifies the blood flow in the organs 

of athletes, as the movements they perform become 

more complicated [10].

The values of systolic pressure in hand-to-hand 

fighters training for different periods were normal. 

With a sports experience of one year, its value was 

116.9±0.55 mm Hg. Art., for those who had two years 

of sports experience - 115.0 ± 0.52 mm Hg. Art. and 

for those who have been engaged in hand-to-hand 

combat for three years - 112.5 ± 0.29 mm Hg. Art. 

This indicator was slightly higher in the control group - 

128.0±1.32 mm Hg. Art., also entering the boundaries 

of the norm.

In the case of a test with a doubling of the rotation 

time in hand-to-hand fighters with different sports 

experience, the pressure value increased by 23.6% 

higher than during the standard test. The increase in 

systolic pressure with a doubling of the time of the test 

with rotation in the control group was 65.1%, exceed-

ing similar levels in all groups of athletes.

Diastolic pressure did not differ between different 

groups of athletes and averaged 67.8±1.15 mm Hg. 

(in the control group it was 84.2±0.56 mm Hg). At the 

same time, the value of diastolic pressure in all groups 

of hand-to-hand fighters under conditions of all types 

of rotations increased slightly.

Conclusions. Regular hand-to-hand combat 

training strengthens the vestibular apparatus and de-

velops the heart muscle. In the case of an increase in 

the length of hand-to-hand training, the reaction of the 

heart to vestibular irritations weakens.
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