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Abstract

The influence of a 24-week program including running exercises and endogenous hypoxic respiration method on
the parameters of external respiration was studied. After 8 and 16 weeks a spectrum of volume and speed parameters of
external respiration improved. The changes in the above mentioned parameters are an indication of the better spare
capacity of external respiration system and better functional capacity of respirational muscles. Positive changes in speed
spirometry parameters characterize improved air passage through different sections of bronchi.

Key words: students, respiratory spirometry, running exercises, endogenous hypoxic respiration, transport
college.

CraniciaB Tananm3oBcbkuii, Bikropis Onumimyk. ITokpamieHHS NOKa3HHKIB IHXAJBHOI CHCTEMH B
cTyaeHTiB TpaHCHOPTHOrO KOJEI:KY 3a /JA0NMOMOIOK BHKOPHCTAHHS OIirOBUX HABAHTAXKeHb i METOTUKH
«EeHIOTeHHO-TiMOKCUYHOT0» AUXaHHsA. J[OCHIKEHO BIUIMB 24-THXKHEBOI IMpOrpamMH i3 BHUKOPHUCTAHHSIM OIrOBUX
HABAHTAKEHb TA METOJUKH «EHIOTEHHO-TITOKCUYHOTO JUXAHHS» HA MMOKA3HUKU 30BHIIIHBOTO TuXaHHs. Yepes BiciM i
16 TWXKHIB TOKpAIIUBCS CIEKTP O0’€MHUX Ta MIBHIKICHUX ITOKAa3HUKIB 30BHINIHBOTO JWXaHHA. Taki 3MiHH
XapaKTepU3yTh MiJBUIIEHHS PE3EPBHUX MOXJIMBOCTEH CHCTEMH 30BHIIIHBOTO JAMXAHHS, a4 TaKOX 3POCTAHHS
(YHKIIOHATPHUX MOXJIMBOCTEH IUXadbHUX M’s3iB. [lO3WTHBHI 3MIiHM IIBHIKICHUX TIOKa3HUKIB cIriporpadil
3aCBiTUYIOTH MOJIMIICHHS MPOXOKEHHS MTOBITPS HA Pi3HUX MUITHKaX OPOHXIB.

Kuaro4oBi cjoBa: cTymeHTH, muxaibHa criporpadis, 0iroBi HaBaHTaKEHHSI, «CHIOTCHHO-TIMOKCHYHE TUXaHHS,
TpaHCIIOPTHUHN KOJIEITK.

CranuciaaB Iaganm3oBcbkuii, Bukropus OHuIIyK. YiydlleHue MoKa3aTesiel TbIXaTeJIbHOH CHCTEMBI Y
CcTyaeHTOB TpaHCHOPTHOro KoJUIeMKAa MyTeM WHCIOJIb30BAHUS OEroBBIX HATPY30K W METOXMKH <«IHIOT€HHO-
TUNOKCHYECKOro» Jbixanusi. Mccrnemyercst BiusiHue 24-HEACNBHOW MPOrpaMMbI € HCIOJIB30BAaHUEM OETOBBIX
Harpy30K U METOJHMKH «JIHJIOTCHHO-TMIIOKCHYECKOTO JIbIXaHHs» Ha MOKa3aTelIHd BHEIIHEro jbixaHus. Yepes3 BoceMb U
16 Hesmenb yIydIIWICS CIHEKTP OOBEMHBIX M CKOPOCTHBIX [OKa3zaTeJel BHEIIHEero JbixaHus. Takue H3MEHEHHs
XapaKTepUu3yoT MOBBIIICHHE PE3EPBHBIX BO3MOKHOCTEH CUCTEMbI BHEIIIHETO JBIXaHUS, & TAKXKE POCT (PYHKIMOHAIBHBIX
BO3MOXKHOCTEH JIbIXaTENbHBIX MBI, [loOXHUTENbHBIE W3MEHEHHs CKOPOCTHBIX IIOKaszareneil cnuporpaduu
CBHJIETENILCTBYIOT 00 YIIyUIIEHUH MTPOXOKACHHS BO3yXa Pa3HBIMH y4acTKaMH OPOHXOB.

KiroueBble ci1oBa: CTYICHTHI, IbIXaTejibHas crnuporpadus, OeroBble HArpy3KH, «IHIAOTCHHO-THIIOKCHUYECKOE
JbixaHuey, TpaHCIIOPTHBIN KOJUTEIK.

Introduction. Considerate social and economic changes in society caused impact on the structure and
process of physical education at technical colleges including the transport college. It’s impossible to
characterize  social economic functions of students’ physical education without considering future
professional skills of students for their thorough performance of work duties. This to great extent concerns
the whole system of physical eucation which mostly aims at integrated development of students as well as
in—depth level of practical professional training[1; 2].

As it is known, usage of endogenous hypoxic respiration (EHR) together with physical activity
encourages improvement of physical strength.

V. Y. Onishchuk states in her scientific works that application of EHR method with the help of the
device Endohenik — 01 together with physical activity positively influences functional state of the students
suffering from bronchial asthma [3; 4].

The results of scientific studies show that use of this model of hypoxia increases functional capacity of
respiratory muscles and facilitates easier air passage through the bronchi of a small, medium and large size.
Finally, such changes reduce energy consumption for respiratory muscle activity and also create favourable
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conditions for the better diffusion of gases through alveolar capillary barrier and, consequently, better
conditions for the display of aerobic performance of the body appear. What is more, use of Endohenik — 01,
as it was stated by some scientists [4, 5], contributes to the increase of red—blood—cell count, saturated with
2,3 — Bisphosphoglycerate which acts as the modulator of haemoglobin in the body. Connected with
haemoglobin 2,3 — Bisphosphoglycerate increases oxyhemoglobin dissociation and decreases the risk of
oxygen deficiency in the body.

Given all the above mentioned facts, the content of physical education of the students is determined by
the requirements of their future profession, thus it has elements of practical professional physical training.
Modern data confirm the relevance of specific physical training in the structure of physical education [6; 7].
However, the problem is not studied enough and requires further research.

Use of endogenous hypoxic respiration in the course of training increases functional readiness in terms
of physical working capacity, aerobic and anaerobic productivity of the body and functions of the apparatus
of external respiration.

The results of some studies show that a one-time use of EHR method causes positive changes in the
functioning of the apparatus of external respiration, as reflected in better work of respiratory muscles and air
passage through the bronchi of a small, medium and large size [3].

I. V. Hruzevich and Y. M. Furman state that the use of physical exercises together with EHR method in
educational training process of teen-swimmers contributes to a high level of aerobic and anaerobic lactate
working ability of the body [8].

N. V. Havrylova and Y. M. Furman prove, that the use of EHR method increases the effective influence
of physical exercises on anaerobic lactate productivity and physical preparedness, as well as improves
physical working ability, aerobic, anaerobic lactate productivity of the body and functional capacity of the
apparatus of external respiration [9].

Taking into account the above mentioned facts, we can claim, that integrated use of running exercises
and artificially created normobaric hypoxia and hypercapnia with the help of special respiratory devices may
be one of the perspective available and effective technologies which are close to educational process in high
school.

The objective of the study is investigation of the influence of running exercises in a combined regime
of energy supply and EHR method on the performance of the students’ respiratory system.

Tasks:

1) to define the volume and speed parameters of the respiratory system among the students of the
transport college;

2) to evaluate the results of the influence of the programme of running exercises combined with EHR
method on the volume and speed parameters of the respiratory system.

Material and Methods of the Study. The research took place in September 2015—April 2016 based on
Vinnytsia state pedagogical university. It involved 44 male students. Study methods: theoretical analysis and
synthesis of data of scientific methodical literature, methods of mathematical statistics.

In order to study the function of external respiration we applied the method of spirometry. In the course
of testing we used an open type spirograf «Cardio Spiro». During the use of an open type Spirograph
research participants inhale ambient air which is being exhaled comes to a gas meter that continuously
defines the volume of air and oxygen uptake per unit time. Operation of the device started with its
preparation in accordance to its manual [5; 3]. Testing was conducted in a position while seated. Before
using the device the research participants breathed through a tube connected to the device for one minute
with the aim of adaptation. In order to prevent air leak a clamp was placed on the participants’ noses [5]. We
defined respiratory rate (RR) and also registered volume parameters of external respiration: respiratory
volume (RV), respiratory minute volume (RMV), inspiratory reserve volume (IRV), expiratory reserve
volume (ERV), Vital capacity (VC), Inspiratory Vital Capacity (IVC), expiratory vital capacity (EVC),
maximum lung ventilation (MLV). Volume parameters were recorded along with speed parameters: forced
vital capacity (FVC), forced expiratory volume in 1 second (FEV;), FEV|/VC (Index Tiffeneau), peak
expiratory flow (PEF), momentary expiratory flow through large bronchi (MEF,5), momentary expiratory
flow through medium bronchi (MEFs)), momentary expiratory flow through small bronchi (MEF3s) ,
average expiratory flow through medium bronchi (MEF,s 75), average expiratory flow through medium
bronchi (MEF75_gs).

The study was conducted in September 2015—April 2016 on the basis of Vinnytsia state pedagogical
university and Vinnytsia transport college. It involved 44 male students. They were divided into 2 groups:
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control group (CG) and main group (MG). Students of CG exercised in accordance with the «Training
programme of physical education for high schools of 12" accreditation levels» [10]. Students of MG
exercised in accordance with the designed program which included running exercises in the mixed regime of
energy supply, and also EHR method with «Endohenik-01» [5].

Results of the Study. Discussion. Average volume and speed spirometry parameters of the students of
CG and MG, recorded before exercising, didn’t differ credibly (p<0,05).

After 24 weeks average volume and speed spirometry parameters of CG students aged 15-16 didn’t
increase credibly in the course of physical training (table 1).

After 24 weeks MG students who exercised in accordance with the integrated programme of running
exercises in the mixed regime of energy supply, and EHR method improved their volume and speed
spirometry parameters credibly.

Table 1

Influence of Running Exercises in the Mixed Regime of Energy Supply, and EHR Method
on the Volume Parameters of External Respiration of Students Aged 15-16

2, Spirometry Average Value, X£S

§ Parameters Before After 8 Weeks After 16 Weeks After 24 Weeks
&}
CG RR, times 17,59+0,57 17,68+0,63 15,77+1,03 16,27+0,63
MG 16,18+0,4 14,32+0,51* 13,59+0,63* 13,27+0,63*
CG RV,1 0,64+0,04 0,63+0,04 0,64+0,04 0,64+0,04
MG 0,69+0,04 0,86+0,04* 0,88+0,04* 0,9+0,04*
CG RMV. 1 -m~ 1 11,15+0,89 11,05+0,95 10,03+1,18 10,27+0,93
MG ’ 10,96+0,73 12,1+0,69* 11,78+0,7* 11,71+£0,71*
CG IRV, 1 2,18+0,22 2,17+0,22 2,19+0,22 2,26+0,22
MG 1,88+0,13 2,4+0,13* 2,5+0,13* 2,61+0,13*
CG ERV, 1 1,37+0,13 1,35+0,13 1,38+0,14 1,49+0,14
MG 1,48+0,15 2,11+0,15%* 2,22+0,15%* 2,32+0,15*
CG VC,1 4,19+0,22 4,15+0,22 421+0,22 4,39+0,23
MG 4,05+0,25 5,38+0,24* 5,61+£0,24* 5,83+0,24*
CG IVC, 1 2,82+0,2 2,8+0,2 2,83+0,2 2,9+0,2
MG 2,57+0,13 3,26+0,14* 3,39+0,14* 3,51+0,14*
CG EVC,1 2,01+0,14 1,98+0,14 2,02+0,14 2,13+0,14
MG 2,17+0,16 2,97+0,16* 3,1+0,16* 3,22+0,15%*
CG MLV. 1 - m—l 117,05+8,34 116,21+8,22 116,28+8,21 116,36+8 .21
MG ’ 116,85+2,49 127,54+2,03* 128,78+2,01%* 130,18+1,99*

Note. Credible difference of value relative to the value registered at the beginning of the shaping experiment:

*— p<0,05.

As can be seen in the table 1, after 8 and 16 weeks a spectrum of volume parameters of external
respiration improved. Such parameters as RR and RMV compared to the values which were registered before
the shaping experiment credibly decreased (RR decreased by 12,99 and 19,06 %, and RMV — by 9,42 and
6,96 %), which demonstrates external respiratory function saving. Students also improved their IRV, ERV,
VC, IVC, EVC. Average IRV increased by 21,67 and 24,80 %, ERV by 29,86 and 33,33 %, VC by
24,72 and 27,81 %, IVC by 21,17 and 24,19 %, EVC by 26,94 and 30,00 % (p<0,05). The changes in the
above mentioned parameters are an indication of the better spare capacity of external respiration system.
Members of this group also improved functional capacity of respiratory muscles, which is proved by the
increase in MLV by 8,38 and 9,26 % (p<0,05). It’s worth noting, running classes and EHR method
encouraged a higher average value of RV (by 19,77 and 21,59 %)).

Speed parameters of external respiration which characterize the ability of bronchi of different sizes to let
air through during an exhale, give important information about the influence of running exercises in the
mixed regime of energy supply on the functional capacity of respiration systems of the transport college
students.

77



Dizuune uxo06anHs, Cnopm i Kyibmypa 300p06’s y cyuachomy cycninecmei. Ne 2(38), 2017, 75-79

After 8 and 16 weeks students of the MG unlike CG improved their average values of the following
parameters: FVC, FEV,, PEF, MEF,s, MEFs5,, MEF;5, MEF,s5 75, MEF;5 g5. The recorded changes in the
speed spirometry parameters are an indication of better air passage in different bronchi sections. The average
value of FVC, in particular, credibly increased related to primary data by 15,50% and 17,03%, FEV, — by
24,40 and 27,63 %, PEF — by 31,43 and 35,61 %, MEF,s — by 32,50 and 36,55 %, MEFs, — by 28,29 and
33,33 %, MEF;5s — by 23,08 and 26,47 %, MEF,5_75 by— 26,04 and 28,64 %, MEF;5_¢s—by 18,00 and 20,39 %
(p<0,05). It’s worth noting, after 16 weeks the value of FEV1/VC increased by 22,89 % (table 2).

Table 2

Influence of Running Exercises in the Mixed Regime of Energy Supply, and EHR Method
on the Speed Parameters of External Respiration of Students Aged 15-16

= Spirometry Average Value, X£S
e Parameters Before After 8 After 16 Weeks | After 24 Weeks
< Weeks
CG FVC, 1 2,98+0,23 2,97+0,23* 3,02+0,23* 3,07+0,23*
MG 2,2940,1 2,71+£0,09 2,76x0,09 2,83+0,09
CG FEV,/VC, 1 71,2945,75 71,8+5,86 71,95+5,78 70,22+5,66
MG 64,06+4,8 53,65+2,84 52,1342,84* 51,12+2,67*
CG FEV,, 1 2,1940,25 2,18+0,25 2,24+0,25 2,32+0,25
MG 2,20+0,17 2,91+0,18* 3,04+0,18* 3,16+0,18%
CG PEF, 1- g—1 3,31+0,31 3,31+0,31 3,37+0,32 3,42+0,32
MG 2,64+0,27 3,85+0,29* 4,1+0,29* 4,33+0,29*
CG MEF,s, 1 - g~1 3,124+0,3 3,11+0,3 3,15+0,31 3,19+0,31
MG 2,43+0,28 3,6+0,28* 3,83+0,28* 4,07+0,28*
CG MEFs5, 1 - g—1 2,7340,26 2,7340,26 2,74+0,26 2,784+0,26
MG 1,80+0,17 2,51+0,17* 2,7+0,19* 2,83+0,19*
CG MEF-s, 1 - g~1 1,57+0,18 1,56+0,18 1,57+0,18 1,64+0,18
MG 1,00+0,07 1,3+0,08* 1,36+0,08* 1,41£0,08*
CG MEF,s_7s, 1 g—1 1,99+0,19 1,98+0,19 1,99+0,19 2,03+0,19
MG 1,42+0,11 1,92+0,11%* 1,99+0,11* 2,06+0,11*
CG MEF5_gs, 11 g3 1,32+0,12 1,31+0,12 1,31+0,12 1,32+0,12
MG 0,82+0,04 1,00+0,04* 1,03+0,04* 1,05+0,04*

Note. Credible difference of value relative to the value registered at the beginning of the shaping experiment :

*_ p<0,05.

Conclusions. The results of the conducted study indicate that introduction of running exercises in the
mixed regime of energy supply into educational process encourages the improvement of volume parameters
of respiratory system. Integrated use of EHR method and running exercises promotes better functioning of
the apparatus of external respiration due to easier air passage through bronchi of a small, medium and large
size, which is proved by the increased values of speed spirometry parameters.

Prospects for further research are to study the influence of running exercises in anaerobic regime of
energy supply and EHR method on the parameters of work of cardiovascular system.
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