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Abstract. The article presents the results of a study concerning the effect of short-term
inhalations with concentrated oxygen on tolerance during various types of physical
activity in young healthy people.

Material and methods. The study involved 30 healthy volunteers mean age 23.6+3.78
years. The complex of general clinical investigations included functional tests of Ruffier,
Stange, Genche was used.

Results of investigation. It was found that running speed per 100 m after inhalation of
highly concentrated oxygen increased 14.6%, which is significantly better than in control
group 1 (p<0.05). The 500 m running speed increased 10.6% (p<0.05) after the course
of oxygen inhalation, as well as an increase in anaerobic reserve and maximum aerobic
capacity (p,<0.05). The result of the parameter of limitation of the number of flexions and
extensions of the hands in supine support in-group 1 was lower (18.6%) than the result
of group 2 (p<0.05). As a whole, after the short-term inhalation of highly concentrated
oxygen, the indicator under study increased 38.5% over the initial data.

Conclusions. Short-term inhalations with concentrated oxygen increase tolerance at
different types of physical activity in young healthy people.
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Mema pobomu — Oocnioumu 6niu8 KOPOMKOUACHUX [HEANAYIN 13 KOHYEHMPOBAHUM
KUCHeM HA MOAepAnmuicme 00 Qi3uuHO20 HABAHMAdICEHHS NPU PISHUX MUNAx QisuyHoi
AKMUBHOCTI Y MOIOOUX 300POBUX TIHOOElL.

Mamepian i memoou. Y oocniodrcerns exarouero 30 300posux 006po8onvyis, cepedHitl 6ik
(23,6+3,78) poxis. Komnnekc 3a2anoHux KIiHIYHUX 00CAI0NHCEHb BKAOYAS (DYHKYIOHANbHI
mecmu Pygh'e, [[Imanee, I'enue.

Pesynomamu. Bcmanoeneno, wo weuokicme oOicy wa 100 m nicia  e0uxauHs
BUCOKOKOHYEHMPOBAHO20 KUCHIO 3pocia Ha 14,6%, wo 3nauno euwye, Hidic y KOHMPONbHIll
epyni (p<0,05). Llsuoxicme bicy na 500 m spocia na 10,6% (p<0,05) nicas xypcy
iHeanayil, Makodic BUABNEHO 30iIbWIEHHS AHAepODdHO20 pe3epsy M MAKCUMANbHOT
aepobnoi s0amnocmi (p,<0,05). Obmedicenna Kintbkocmi 32unanb i poseunans pyK
V nonoogicenni aexcauy na cnuni 6 epyni 1 oyno nusicuum (na 18,6%), wisc y epyni 2
(p<0,05). 3azanom, nicia KOpOMKOUACHO20 BOUXAHMS GUCOKOKOHYEHMPOBAHO20 KUCHIO
docniodncysanuili NOKA3HUK 30inbuuecs na 38,5% nopieHaHo 3 UXIOHUMU OAHUMU.
Bucnoeéxku. Kopomxouachi — ineanayii  KOHYeHMpPOBAHO20 — KUCHIO — NIOBUULYIOMD
MonepaHmHuicms 00 Pi3HUX 8U0I8 PIZUUHOLO HABAHMAICEHHS Y MOTOOUX 300POBUX JIHOOEL.
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BJIUSIHUE KPATKOBPEMEHHBIX HHTAJIALUMIA C KOHIEHTPUPOBAHHBIM
KHUCJOPOJIOM HA TOJIEPAHTHOCTH K ®U3UYECKOM HATPY3KE

IMPU PA3JIMUHBIX TUMTAX ®U3UUYECKOMN AKTUBHOCTHU Y MOJIOJAbIX
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Ilenv pabomer — ucciedosamo KPAMKOBPEMEHHbIX — UHSANAYULL  C
KOHYEHMPUPOBAHHBIM KUCIOPOOOM HA MONEPAHMHOCHb K (DU3UUECKOU Hazpy3Kke npu
PABUYHBIX 8UOAX PUZUYECKOU AKMUBHOCIU ) MOTOObIX 300POBLIX JHOEIL.

Mamepuan u memoowt. B uccnedosanuu npunsnu yuacmue 30 300posbix 000posonbyes,
cpeonuti gopacm (23,6£3,78) cooa. Komniekc 00ujekIuHuYecKux ucciedo8anull 6Kl
@ynryuonanvuvle npodwl Ruffier, Stange, Genche.

Pesynemamot.  Ycmanosneno, umo cxopocmv 6eca una 100 m nocie e0vixanus
BbICOKOKOHYEHMPUPOBAHHO20 KUCIOpoOa yeeanuuunace Ha 14,6%, umo snauumenvno
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sviute, uem 6 konmponvhot epynne 1 (p<0,05). Ckxopocms beca na 500 m yseruuunace
na 10,6% (p<0,05), ommeuenvl npupocm aHa’pobHOO pe3epeéa U MAKCUMATLHOU
aspoonou emxocmu (p,<0,05). Oepanuuenue xonuuecmsa ceubanuti u paseubanuil pyk
6 nonodicenuu aexca na cnume 6 1-oti epynne o6wino Hudice (na 18,6%), uem 6 epynne 2
(p<0,05). B yenom, nocine Kpamrko8pemMeHHo20 80bIXAHUS 8bICOKOKOHYEHMPUPOBAHHO20
KUcaopooa ucciedyemulii nokasamens yeeauuuncs na 38,5% no cpagnenuio ¢ ucCxoOHbiMu

OAHHBIMUL.

Buoi6oowvl. Kpamkospemennvle unzaiayuu KOHYeHMpUPOBAHHOZO KUCIOPOOd NOBLIULAIOM
MONEePAHMHOCMb K PA3HBIM BUOAM QUUYECKUX HASPY30K VY MOT0ObIX 300POBbIX JHOeLL.

Actuality

For nearly a hundred years, oxygen is used in a
gaseous state in steel tanks. Application of oxygen is also
used for respiratory and circulatory problems, but this
method is not only limited to therapy, and its potential to
influence ability to work and performance has also been
studied [3, 5].

The positive effect of using concentrated oxygen
in sport was set in the numerous researches [2, 4, 6, 8].
However, some studies have not confirmed any benefits
for such usage, especially for medium to long periods
of exertion, as well as for short periods of submaximal
or maximal exertion [9]. The one-off or repeated short-
term application of oxygen or hyperoxic mixes has a
temporary effect: the increase in oxygen concentration
in the tissue is temporary, but it can be used to speed up
recovery during exertion of an intermittent character [7].

In other works the influence of hyperoxia on the
tolerance for physical activity, oxygen consumption
during performance, oxidative metabolism, lactate
response during and after exertion and the partial
pressure of oxygen were demonstrated [1]. Substantially
less work has been published examining the influence of
hyperoxia on recovery following physical exertion [11].

Motor activity is one of the important conditions
for harmonious development. Lack of mobility entails
a malfunction of many body systems. The result of
physical inactivity is a decrease in the body's resistance
to infectious and respiratory diseases, favorable
conditions created for the formation of a weak untrained
heart, which in the future can lead to the development of
cardiovascular failure [10].

Information concerning the effect of aerobic
performance on the functional state of healthy people
is very fragmented and, as a rule, refers to individual
indicators. Therefore, despite the available data, the
possibilities of increasing exercise tolerance remain open
[4].

The purpose of the study is to identify the
characteristics of the reaction of the functional systems
of the body and the dynamics of tolerance to physical
activity in healthy people with high and low levels of
aerobic power development after regular short-term
inhalations of highly concentrated oxygen.

Material and methods of investigation

The study involved 30 healthy volunteers (20 men
and 10 women) aged 20-28 years (mean age - 23.64+3.78
years), assigned for health reasons to the main medical
group. All participants in the experiment underwent
a medical examination and received admission to
participate in the study, and gave written informed

Kuiniuna ta excniepuMenTaibHa naronorist. 2020. T.19, Ne2 (72)

consent to conduct the experiment in accordance with
the requirements of the Helsinki Declaration. No subjects
during the two weeks prior to the study were ill, did not
smoke or drink strong drinks.

The following research methods are used in the study:
general clinical and special examination. The complex
of general clinical studies included: data of an objective
investigation and examination, measurement of blood
pressure, functional tests (Ruffier, Stange, Genche),
electrocardiographic examination (ECG).

Systolic (SBP) and diastolic (DBP) blood pressure was
measured in accordance with WHO recommendations.
The ECG performed by SILER and MAC-1200 ST
equipment.

As indicators of fitness training, the results of
strength exercises were used (flexion and extension of
the body from a supine position; flexion and extension of
the arms while lying down), while running at a distance
of 100, 500, 2000 m, as well as in long jumps from a
stand. Based on the listed indicators, the running speed
was calculated. Assessment of speed-power qualities was
carried out based on long jumps from a place. Strength
endurance was assessed by the results of the limiting
number of flexion and extension of the body from the
supine position with the legs fixed and the limiting
number of flexion and extension of the arms while lying
down.

Another study, the Ruffier test, was aimed at assessing
the performance of the heart and the training of the body
as a whole. In a test person in a resting position, for 5
minutes measures the pulse for 15 s. (R1), then he needs
after 45 seconds to complete 30 squats. After that, the
number of beats per minute (bpm) in the first 15 s was
counted at rest (R2) and the last 15 s. (R3), i.e., from the
first minute of the recovery period. In order to obtain the
Ruffier index, according to which the fitness training of
the heart is evaluated, the formula IR = (4 (Rl + R2 +
R3)-200)//10 is used.

The next step was to carry out a functional test of
Stange, which made it possible to determine the level of
the state of the respiratory and cardiovascular systems, to
assess the test's resistance to hypoxemia with a prolonged
holding of breath after inhalation. Within 5 minutes the
people were in a sitting position, then after a warm-
up, which consisted of two or three full breaths and
exhalations, they performed close to the deepest possible
breath.

Next, the people were carried out a Genche’s test,
which consisted of determining the maximum arbitrary
breath holding on exhalation, which makes it possible to
assess the test's resistance to a decrease in the oxygen
content in the blood, i.e., hypoxemia. Evaluation of the
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results was carried out in accordance with the accepted
indicators: unsatisfactory indicator - less than 39 s,
satisfactory - 40-49, good - over 50 s.

People were divided into two groups: In group 1
(control) inhalations with high concentrated oxygen
were not used (n=16), in group 2 conducted inhalations
of high concentrated oxygen (Tesla's Secret by Eco
Medical Europe Ltd Oxygen Breathing Mixture,
Natural, group 2, n=14). In the group 2 inhalations
were conducted with 3 breathing per minute three
times (totally 3 minutes) twice per day for the 1 month
duration. The results of each study were set into
database.

For statistical analysis of the obtained results, we

used Statistica for Windows Version 10.0 (Stat Soft inc.,
USA). Parameters presented in M+m, where M is the
mean, m - is standard deviation. At the case of p<0.05,
differences were statistically significant.

Research results and discussion

Assessment of the dynamics of speed abilities,
carried out according to the results of running 100 m,
indicates a positive dynamics of this index. It was found
that in comparison with the initial data, the running speed
increases 14.6% (the time to overcome the distance of
100 m decreases) after a course of short-term inhalations
of highly concentrated oxygen (p<0.05), which was
significantly better than in group 1 (p,<0.05), table 1.

Table 1
Parameters, characterized aerobic type of physical activity in the groups of observation
Group 1 Group 1
Parameters N At the end of » At the end of
Initial ) Initial )

observation observation
Running 100 m, sec 17.5£1.56 16.8+1.86 17.3+1.12 15.141.17*
Running 500 m, sec 125.6+5.71 119.7+6.45* 124.8+4.81 112.545.12*
Running 2000 m, sec 673.4424.5 660.1£25.8 668.4+25.1 659.1+26.2

Note: *-reliability of the difference in comparison with the initial data, p<0.05.

The calculation of the running speed at 500 m, which
showed mainly the reflection of state of the lactic acid
system, improved 10.6% (p<0.05). All this indicates an
increase in overall endurance in the subjects, as well
as an increase in the anaerobic reserve and maximum
aerobic capacity compared with the control group
(p,<0.05), tab. 1.

The 2000 m run result, used to assess the aerobic
capacity of the body, showed a slight increase in run

speed by 2000 m (p>0.05) when using short-term
inhalations of highly concentrated oxygen, which
did not differ from the control group (p,>0.05). The
obtained results correlate with the literature data and
reflect the improvement of the aerobic capacity of the
body [9], tab. 1.

An analysis of the results of long jumps from a place
(broad jump) reflecting the dynamics of speed-power
qualities (Tab. 2) showed that the obtained result in

Table 2

Parameters, characterized anaerobic type of physical activity in the groups of observation

Group 1 Group 1
Parameters » At the end of . At the end of
Initial ) Initial )
observation observation
Push-up exercises, max 14.5+1.12 16.7+1.45%* 14.3+£1.29 19.8+1.31*
Press-up exercises, max 40.6+4.12 41.844.81 41.6+3.89 48.4+4 48%*
Broad jump, sm 165.1£12.2 165.6+14.7 164.2+13.9 166.7£14.2

Note:*-reliability of the difference in comparison with the initial data, p<0.05.

group 2 was slightly higher than the similar one in group
1, while the difference was unreliable (p, p,>0.05). The
data obtained allow us to conclude that the length of a
jump from a place is a relatively stable indicator that
does not respond to short-term effects, including the
effect of inhalation of highly concentrated oxygen. It
is possible that speed-power qualities are more stable
compared to aerobic types of physical activity.

ISSN 1727-4338  https://www.bsmu.edu.ua

Strength endurance was evaluated based on the
limiting number of flexion and extension of the arms
while lying down (push-up exercises). The result
obtained in the dynamics of observation in group 1 (Tab.
2) was lower (18.6%) of the similar result of group 2
(p<0.05). In general, the studied indicator after a course
of short-term inhalations of highly concentrated oxygen
increased 38.5% compared with the initial indicator.
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This indicates a positive effect of aerobic conditions
on the degree of maximum muscle strength and muscle
endurance. Improving muscle strength is probably
associated with a more effective mechanism for extra-
muscular and intramuscular coordination under aerobic
conditions.

In addition, an increase in muscle endurance under
conditions of inhalation of highly concentrated oxygen
is apparently associated with an increase in aerobic and
anaerobic capabilities. It is possible that another reason
is the increase in the power of the phosphorgenic system,
which revealed by analyzing the running speed by 100 m.

An analysis of the maximum number of flexion and
extension of the body from the supine position, reflecting
the maximum strength and endurance of the abdominal
muscles revealed (Tab. 2) that there is an increase in this
indicator in group 2 ( 16.3%) versus group 1 ( 3.0%; p,
p,<0.05). The reasons for improving this indicator are the

same as those described above. We note that the dynamics
of these two results are similar, but more pronounced for
the muscles involved in flexion and extension of the arms
in the supine position (including the biceps and triceps
muscles of the shoulder, pectoral muscles, and deltoid
muscles) compared with the abdominal muscles.
Analyzing the Ruffier test, we can conclude that the
performance in young people after a course of inhalation
of highly concentrated oxygen was significantly higher
than in group 1. In group 2, 8 people had good heart
function. (Ruffier test is up to 3 points), the average result
was in 6 people (3-6 points). The control group examined
showed an average (8 people) and a satisfactory result
(9 people - 7-9 points). The degree of improvement in
physical performance was 2.8% in the main group (from
7.1+£0.89 to 6.9+0.67 points), 63.6% (from 7.2+0.91 to
4.420.12 points) - in the control, Fig. 1; p, p,<0.05.

H Initial

m At the end of observation

O B N W B U O N
1

Group 1

Group 2

Fig. 1. The dynamics of Ruffier test in observational groups.

* - reliability of the difference in comparison with the initial data, p<0.05;

. - significance of the difference compared with the data afier period of observation, p,<0.05.

According to the results of the Stange and Genche
tests, it is evident that after the course of inhalation
of highly concentrated oxygen, people undergoing
the research had increased reserve capabilities of the
respiratory system, Fig. 2 and 3.

After the course of training and highly concentrated
inhalations, the Stange test index in group 2 increased
20.0% (from 45+4.12 to 54+3.26 sec.) against group 1
(6.7%, from 45+3.81 to 48+2.56 sec.); p, p,<0.05.

54 +

52

*

50 -
48
46
44
42 A
40 T

AN\

X o

H Initial

1 At the end of observation

Group 1

Group 2

Fig. 2. The dynamics of Stange test in observational groups.

* - reliability of the difference in comparison with the initial data, p<0.05;

. - significance of the difference compared with the data after period of observation, p <0.05.
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Fig. 3. The dynamics of Genche test in observational groups.
* - reliability of the difference in comparison with the initial data, p<0.05;

. - significance of the difference compared with the data after period of observation, p <0.05.

The dynamics of the Genche test changes are
presented in Fig. 3 and amounted to 22.9% in the main
group (from 35+3.45 to 43+4.76 sec.) and to 5.9% in the
control group (from 34+3.12 to 36+3.1 sec.), p, p,<0.05.

Based on the foregoing, we can conclude that
inhalation of highly concentrated oxygen really helps to
increase the level of tolerance to physical activity of a
different nature, the functional state of the body, as well
as the reserve capabilities of the respiratory system.

Conclusions

1. It was found that in comparison with the initial
data, the running speed per 100 m after inhalation of
highly concentrated oxygen increases 14.6%, which is
significantly better than in group 1 (p,<0.05).

2. A running speed of 500 m, reflecting the state
of the lactic acid system, increases 10.6% (p<0.05)
after a course of oxygen inhalation, which indicates
an increase in overall endurance in people, as well as
an increase in anaerobic reserve and maximum aerobic
capacity compared to the group control (p,<0.05).

3. The result of running 2000 m showed a slight
increase in speed (p>0.05) using short-term inhalations
of highly concentrated oxygen, which did not differ from
the control group (p>0.05). An analysis of the results
of long jumps from a place reflecting the dynamics of
speed-power qualities showed that the obtained result in
group 2 was slightly higher than the similar one in group
1, while the difference was unreliable (p, p,>0.05).

4. The result obtained in the dynamics of
observation for the parameter of the limiting number of
flexion and extension of the arms in supine position in
group 1 was lower (18.6%) of the similar result in group
2 (p<0.05). In general, the studied indicator after a
course of short-term inhalations of highly concentrated
oxygen increased 38.5% compared with the initial one.

5. Analysis of the limiting number of flexion
and extension of the body from the supine position,
reflecting the maximum strength and endurance of the
abdominal muscles, revealed that there is an increase in

ISSN 1727-4338  https://www.bsmu.edu.ua

this index in group 2 ( 16.3%) against group 1 ( 3.0%,
p, p,<0.05).

6.  Analyzing the results of the Ruffier test, we can
conclude that the performance in young people after a
course of inhalation of highly concentrated oxygen was
significantly higher than in group 1 - 2.8% in the main
group (from 7.1+0.89 to 6.9+0, 67 points), 63.6% (from
7.2+0.91 to 4.4+0.12 points) - in the control group.

7. After the course of training and highly
concentrated inhalations, the Stange test index in group
2 increased 20.0% (from 45+4.12 to 54+3.26 sec.)
against group 1 (6.7%, from 45+3.81 to 48+2.56 sec.);
p, p,<0.05. The dynamics of the Genche test was 22.9%
in the main group (from 35+3.45 to 43+4.76 sec.), 5.9%
in the control group (from 34+3.12 to 36+3.1 sec.), p,
p,<0.05.
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