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The normal course of biochemical and physiological processes that ensure the
vital activity of the organism, among other systems, also depends on the normal
functioning of the respiratory system. A number of external and internal factors can
affect the indicators of respiratory movements: frequency, depth, respiratory
volume: atmospheric pressure, the amount of oxygen in the atmosphere, the
ecological state of the environment, various pathologies of the organism, etc., which
become the cause of diseases. In the risk group of these diseases are the inhabitants
of the areas near the ecologically unfavorable environment, especially the open
mines, particularly the school children of that region. It is possible to reduce these
risks and prevent diseases of the mentioned systems by the method of special
breathing exercises. Residents of ecological regions, in particular adolescents, are
at risk. This risk can be reduced by using the breathing exercise method.

The purpose of this study was testing the effectiveness of these exercises on the
indicators of the respiratory system of teenagers in the Vardenis Region.
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Introduction. At high altitudes the lack of oxygen in the atmosphere causes
oxygen deficiency — hypoxia. As a result, biochemical and physiological processes
are disrupted, which leads to the development of pathological disorders in the body.
In environmentally unfavorable conditions this risk increases. Cardiovascular and
respiratory systems are most sensitive to these conditions [1]. Functional disorders
of these systems are often found in people living in the regions of open pit mines.
Adolescents from these regions are at risk for these disorders. This risk can be
reduced by increasing the adaptive capacity of the organism improving their
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regulation mechanisms. For this, the method of breathing exercises is used, which
strengthen the respiratory muscles, increase the mobility of the chest and diaphragm,
the elasticity of the alveolar membranes, improve respiratory mechanisms and
coordination of respiratory movements [2—4].

The Vardenis Region is located at an altitude of about 2000 m a.s.l.
(atmospheric pressure 809.92 mbar), which is a naturally moderately hypoxic
environment. In this region, the Sotk Gold Mine is operated in an open-pit way.
Toxic cyanide compounds are transported by wind into the atmosphere from that
mine, exacerbating exogenous oxygen starvation. These conditions cause functional
disorders in people living in the region of open mines, including residents of the
Vardenis Town. These disorders lead to endogenous hypoxia, contribute to the
development of various diseases.

Materials and Methods. The research was conducted among high school
students (15—17 years old) (25 students) in the Vardenis Town, Gegharkunik Region.
Schoolchildren’s electrocardiograms (ECG), respiration rate, respiration volume,
heart rate, systolic, diastolic-vascular pressure, blood composition, blood oxygen
saturation, erythrocyte sedimentation rate were examined. This article presents only
the indicators of respiration.

As a control group, adolescents of the same age (23 students) from the
ecologically clean resort town of Stepanavan, Lori region (1300 m above sea level)
were examined.

The research was conducted with the consent of the students’ parents. The
subjects’ respiration rate, lung capacity and respiratory volume (dry spirometer)
were measured at rest.

The minute volume of alveolar ventilation (MV) was calculated with the
formula

MV = f (RV-DV),

where f is the respiratory rate; RV is respiratory volume; DV is volume of dead
airway area (average 150 mlL).

After the initial examination, breathing exercises were performed, reducing
the respiratory rate to six breaths per minute. One breathing movement during
training includes three stages: not too deep inhalation, pause and slow exhalation.
The ratio between inhalation and subsequent pause + exhalation time should be 1: 3.
The trainings were conducted every day, 3 times a day, for 10 min (in the morning
at 8.45, in the afternoon at 14.00, in the evening at 20.00 under the supervision of
parents).

After two-months, the participants were re-examined.

Under normal, as well as voluntary reduction of respiration rate, conditions
breathing energy expenditure was calculated according to Sherr’s — respiration rate
% 0.13 kcal [5].

Data validation was performed by statistical analysis using SPSS software
package. All studies were conducted in accordance with Articles 5.6 and 7 of the
Universal Declaration of Human Rights and Bioethics.

Results and Discussion. The basis of breathing exercises is the ability to
arbitrarily regulate the depth and frequency of breathing within certain limits [6].
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This method led to a positive result in students of health-improving groups of
the Armenian State Pedagogical University after Kh. Abovyan, who had disorders
of the cardiovascular and respiratory systems — arrhythmia, neurocirculatory
dystonia, mitral valve insufficiency, chronic pneumonia and others [7, 8].

Preliminary monitoring of the health status of students showed a significant
difference between the indicators of the studied physiological systems of the control
and experimental groups, which is undoubtedly a consequence of the ecological
environment (see Table).

Breathing parameters of students of Stepanavan Town (control) and Vardenis Town
(experimental group) before and after breathing training (* p <0.05)

Vardenis Town
Stepanavan Town (experimental group)
Research indicator b group
control group | before the training | after the training
The frequency of respiratory movements 14.88 + 035 2450 + 1.80" 16.62 = 0.59"
(breathing movement/ min) ) ) ) ) ) )
Respiratory volume (I) 0.47 +£0.02 0.51+0.01" 0.55+0.02"
Vital capacity of the lung (I) 3.65+0.21 2.66+0.11" 4.12+0.30"
Pulmonary ventilation, volume per min (I) 6.77 £ 0.41 12.13+£0.031" 8.89 + 0.51"
Energy consumption per min, kcal 0.91 £0.01 1.62 £0.01" 1.19 £0.02"

Research data show that the method of voluntary reduction of respiratory rate
has an effective corrective effect even in disorders caused by unfavourable
environmental conditions.

As a result of the two-month breathing exercise in the experimental groups,
positive changes in the activity of the respiratory system were registered among
students (see Table). The frequency of breathing decreased, approaching the
indicator of the control group, the respiratory volume and the vital capacity of the
lungs increased. As a result of exercises, the minute volume of the lungs decreases
significantly (from 12.13£0.03 to 8.89+0.03). In the case of voluntary reduction of
the breathing rate, due to the reduction of the volume of air in the dead space of the
airways, the volume of breathing air increases and the vital capacity of the lungs
increases from 2.66+£0.01 to 4.12+0.03. As a result, the energy costs of breathing
also decrease from 1.62+0.01 to 1.1940.02, that is, bioenergy saving occurs.

It is known during inhalation some energy is used to overcome the resistance
of the walls of the upper respiratory tract, the elasticity of the lungs and chest
muscles, as well as the resistance of the bronchial tree [9, 10]. Naturally, with a
decrease in the respiratory rate, part of the saved energy can be spent to improve the
adaptive mechanisms and the functional state of the organism [11-14].

Breathing energy savings calculations showed that the energy cost of
breathing in the experimental group significantly decreased after exercise (1.62+0.01
became 1.19+0.02), which confirms the effectiveness of the method of voluntary
reduction of breathing frequency.
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Consistent communication of the positive results of the research to students
and their parents ensures that these exercises are also carried outside of classes and
during school holidays.

Conclusion. Thus, breathing exercises have a noticeable corrective effect on
the health of the population of ecologically problematic regions, particularly
schoolchildren. The effectiveness of this method is also due to the fact that it does
not require technical means and can be used in school physical education classes. It
should be emphasized that performing exercises at home in the evening under the
supervision of parents strengthens the volitional qualities of adolescents and ensures
their continuity outside the lessons.

The research shows that breathing exercises can be important not only for
school children, but also for the local population and mine workers.
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Opquithquh Yhhuwgnponiitinipynitl wiyyuwhnynn Yhtuwphdhujubt W
dhaghninghwjut ypngtiutiph phwuind phpwgpp jupjuws b 2bsunwljub
hudwlupgh pbuwubtnd  wyhownmwiphg: Ghywnnipub  gniguithybiph’
hwtwhinipjubl, npnipgui, 2bswnwljui Swuh Yypw Jupnn th wgnby dh
>uipp wpnwphl W Gkpphtt gnpontitkp” Wplnnpuuyhtt 6tpnidp, prYwoth
pwitiulp dplnnpunid, ppwlw dhewfuyph tyninghwlwb Jhbwlp, opguithquh
wmwppbip  wwpennghwitpp b wyh, npnp Qupnn G punbuy
hhqutnnigniattph wuwnmbwn. Wju hhjuwbnnipyniabbph nhujuyhtt pdpnid o
quiymd  Eynnghuytiu wmbpwpbiyuunm  dhowjuypnid, hwnmfjuwbu  pug
hwbptipht  hwpnn  wwpwopbtiph  pbwyhsttpp, wn EYnd Gwl
nupnguubbbpp:  <wnnl  swnwlub  Jupdnipynibbtph dhpnngnyg
htwpuynp £ iJugbkgbty wyn nhultipp b jubhwnpgtt) tpdwd hwdwljupgtph
hhyubnnipnibbtinp:

Wu  nuunudbwuhpnipyut bgquuowlc £ Gl unniglp wgu
Jupdnipnibbbiph  wpynibwdtinnipniip . Jwpnbithup  mwpudwpewih
ninwhwubitinh 2tswunuwjub hwiwljupgh gniguithytitinh Yypw:

M. A. KAPAIIETSH, H. 0. AJAMSH, C. P. ATAJDKAHSH

KOPPEKTHUPYIOIIEE BIIMSHUE JIBIXATEJIBHBIX
YIIPAJXKHEHUNM HA 3JIOPOBBE HIKOJIbBHMKOB
OKOJIOTMYECKU HEBJAT'OITPUATHOI'O PETMOHA

HopmanbsHoe TeueHne OMOXMMHYECKHX M (HU3HOJIOTHYECKUX IPOLECCOB,
o0ecreYnBaoOLINX KU3HEACATEIILHOCTH OPraHU3Ma B UUCIIE JPYTUX CUCTEM 3aBUCHUT
TaKkKe MU OT HOPMAJIbHOIO (YHKLIMOHHPOBAHUS JAbIXaTelbHOM cuctemel. Ha
MOKAa3aTeNy AbIXaTelIbHbIX IBM)KEHUH (4acTOTy, rIyOWHY, IBIXaTeNbHBIH 00beM)
MOXET BJIMSITh PAJ BHEIIHUX W BHYTPEHHUX (PAaKTOpOB: aTMOc(epHOE AaBIeHUE,
KOJIMYECTBO KHCJIOpoAa B arMoc(epe, IKOJOIMUECKOe COCTOSHUE OKPYXKAroLIEH
Cpenbl, pa3jMyHble ATOJOTUH OPraHUu3Ma U JIp., KOTOPbIE MOT'YT CTaTh MPUYMHON
pasnuyHbIX OosnesHed. B rpynmy prcka naHHOM mpoOieMBbl BXOIST KUTEIH, B TOM
Yyuciae MW LIKOJIBHUKH, PETHOHOB, pPACIOJOXEHHBIX BOJM3UM OKOJIOTHYECKH
HeOIaronpuaTHONW cpelpl, 0OCOOEHHO B pailoHaX OTKPBITHIX PYAHHUKOB. MeTomom
CHEIHUATBHBIX IBIXaTENBHBIX YIPAKHEHNI MO)KHO CHU3UTB 3TOT PUCK, B YaCTHOCTH
y ILIKOJBHUKOB CPEIHHUX KJIACCOB, U NPENOTBPATUTH PA3ZBUTUE MATOIOTHYECKUX
IIPOLIECCOB B OPraHU3ME.

Ilenpr0 JaHHOTO HCCIENOBAaHUS SIBIANACH ITPOBEPKA BIUSHUS 3THX YIIPax-
HEHMI Ha NTOKa3aTeNN AbIXaTeIbHOM CUCTEMBI TOAPOCTKOB BapaeHucckoro paiioHa.
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