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Abstract

Actuality of Research. Scientific works proved that the greater the volume of the lungs, the better the physical
abilities of athletes. So researching of the functional state of organism, namely the level of lung capacity of volleyball
players is very important. The aim of the Researching. Determining of the level of lung capacity, forced air volume in
1 second and peak expiratory flow rate in volleyball qualifications. Results. The average rate of lung capacity of
volleyball players is — 3,98 1, Forced air volume in 1 second — 3,32 liters, peak expiratory flow rate 5,77 — I/sec.
Conclusions. The results of researching indicate that the level of vital capacity in girls is rather higher. So volleyball
players (girls) have a high level of fitness of the body, providing adaptation to hight loads and hight endurance.
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Anna N'annubka. PiBeHb KUTT€BOT €MKOCTI JlereHb Y B0J1ei00J1icTOK BHCOKOT kKBanupikauii. Axkmyanvnicms
docnioycennsn. HayKOBUMHU NpansiMi BCTAHOBJICHO, 110 YMM OUIbIINI 00°€M JIeTeHb, THM Kparli Qi3uyHi MOXKIMBOCTI
crioprcMeHiB. ToMmy mociipkeHHsT (GYHKIIOHAIBHOTO CTaHy OpraHi3My, a 30KpeMa piBHs )KUTTEBOI EMHOCTI JIET€Hb, Y
BOJICHOOJIICTOK Ma€ BENHUKe 3HaueHHSI. Mema Oocnidxncenns. BuszHadanu piBeHb KUTTEBOI €MHOCTI JIET€HBb, 00°€M
(opcoBanoro MoBiTps 3a 1 cexyHay W MOKa3HHUK IMIKOBOT HIBHIKOCTI BUIAMXY Y BOJIEHOOIICTOK BHCOKOT KBasidikarii.
Pesynomamu pooomu. CepeqHiii MOKa3HUK KUTTEBOI €MHOCTI JIET€Hb Y BOJIEHOOJICTOK CTaHOBUTH — 3,98 11, 00’eM
dbopcosanoro mositps 3a 1 cexynay — 3,32 J1, miKoBa IIBUAKICTE BUAUXY — 5,77 i/c. Bucnoexku. Pesynsratn poboTH
3aCBIAYYIOTh T€, IO PIBEHb JKUTTEBOI EMHOCTI B JiBYaT BHUINMK BiJ cepeaHboro. OTKe, y BOJEHOONICTOK BUCOKUH
piBEHBb TPEHOBAHOCTI OPraHi3My, 110 3a0e3Meuy€e aganTalfiro 10 BUCOKHMX HABAHTAKEHb 1 BUCOKHI PIBEHb BUTPHUBAIOCTI.

KarouoBi cioBa: >XuTTEBa €MKICTH JiereHb, 00’eM (opcoBaHOro TOBITPsS, MIKOBa MIBUAKICTH BUAUXY,
BOJICHOOMTICTKH.

Anna Tanunkas. YpoBeHb KU3HEHHOH €MKOCTH JIETKMX Y BOJIeH0OJHCTOK BBICOKOH KBadudukamuu.
Axmyansnocms uccnedosanus. HaydHsIMu TpyJaMu yCTaHOBJICHO, YTO 4YeM OoJblle O0BEM JIETKHX, TEM JIyylle
¢u3nUecKkre CIOCOOHOCTH cHOpTcMeHOB. IloaToMy HcciienoBaHne (QYHKIMOHAIBHOTO COCTOSHHS OpraHM3Ma, B
0COOCHHOCTH KM3HCHHOW CMKOCTH JICTKHX, Y BOJCHOONUCTOK mMeeT Oonbinoe 3HaueHue. Ilenv uccnedoeanusn —
OIIpe/IeNINTh YPOBEHb XKU3HEHHOW €MKOCTH JIETKHX, 00beM ()OPCHPOBAHHOIO BO3AyXa 3a | CeKyHIy M IOKa3aTelb
ITUKOBOM CKOPOCTH BBIJIOXA y BOJIEHOOJMCTOK BBICOKOM KBanMukauuu. Pesyrsmam pobomer. CpenHuil moxkasarens
KM3HEHHOM €MKOCTH JIETKHUX y BOJIEHOOIMCTOK cocTamisieT 3,98 11, 00beM (opcupoBaHHOTO Bo3ayxa 3a 1 cexyHay —
3,32 51, muKoBasi CKOPOCTh BbIOXa — 5,77 s/c. Bbigodsl. PezynbraTsl paboThl MOKA3bIBAIOT, YTO YPOBEHb >KU3HEHHOMH
€MKOCTH JISTKMX Y [EBYHIeK BBILIE CpEeIHEro. A 53TO 3HAYHUT, YTO Yy BOJCHOONMCTOK BBICOKHMH YpOBEHb
TPEHUPOBAHHOCTH OpraHu3Ma, 4ro oO0ecleuuBaeT ajanTaluio K OONIBIIMM Harpy3kaM U BBICOKHH YPOBEHb
BBIHOCITMBOCTH.

KaioueBble ciioBa: )xU3HEHHass EMKOCTb JIETKHX, 00beM (pOpCHpPOBaHHOTO BO3/yXa, MMKOBAsi CKOPOCThH BBII0XA,
BOJICHOOJIHCTKY.

Introduction. The level of vital lungs capacity is the maximum amount of exhalation after inhalation.
It is an important indicator for examination while respiratory and lung diseases. Verification of this indicator
i1s compulsory in modern pulmanory diagnosis. At the same time, the indicator is significant for the diagnosis
of respiratory diseases, differential diagnosis, treatment evaluation and selection of surgical indicators [1; 2;
6; 15], as well as in the course of physical activity [3; 10; 11; 14; 17; 18]. Thus, due to the rapid development
of clinical physiology of respiratory system the use of special equipment for lungs capacity testing is also
gaining popularity.
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Spirometer is a portable device for testing the functional state of the lungs that is characterized by the
compact size, low energy use and usability. The device is suitable for testing patients in hospitals as well as
outpatients. Patient should take a deep breath and grip the mouthpiece with his lips, he should take a
uniform, maximally deep breath, trying not to slouch and then exhale the air as quickly as possible and with
maximum effort. Three attempts are made and the highest result is recorded with the accuracy within the
limits of 100 cubic centimeters.

The following credible indicators will be shown on the screen: Forced Vital Capacity, Forced Expired
Volume in one second (FEV1), Peak Expiratory Flow (PEF).

British surgeon John Hutchinson, who was interested in the diagnosis of tuberculosis, published the
article about lungs capacity in 1846. He investigated the lungs capacity of 2000 people and came to the
conclusion that the volume of air that can be forced to exhale with fully inflated lungs is a useful indicator of
the early death risk (discovery that is confirmed in numerous modern studies). He also discovered that the
adult lungs capacity decreases with age.

To carry out his measurements Hutchinson invented the spirometer that was a graded bell submerged
into water with the aperture for inhalation. He studied a wide variety of people from fighters and dwarfs to
the dead. Hutchinson tested dead people using fur to blow as much air into the lungs as possible and then
measured the volume of air that was produced during the elastic thrust of the lungs and chest.

Nowadays doctors use modern versions of Hutchinson spirometer to evaluate lungs functioning and to
check the volume and velocity of air exhalation after the maximally exhaling and inhaling of examined
person. Graphical representation of the exhaled air over a certain period of time (e.g. forced exhalation for
6 seconds) is useful while evaluation of such conditions as lungs cancer, heart attack, COPD (Chronic
obstructive pulmonary disease in which the airways become narrowed, for example as a result of chronic
bronchitis and emphysema), asthma, cystic fibrosis ( accompanies the lungs disease which is a blockage of
airways with mucus) and pulmonary fibrosis (the formation of excessive fibrous connective tissue in the
lungs). Hutchinson was not a pioneer in studying the human lungs capacity but thousands of his clinic
studies that were carried out using a new device, allow us to consider him to be a pioneer in spirometry [13].

Lungs volume of the average person constitutes about 3—6 litres (air). Sportsmen, for whom the filling
of lungs with air is essential, can develop their lungs volume to 8 liters in the course of workout. During the
deep inhalation the lungs volume loads the maximum amount of air, but during the normal breathing lungs
are not at the maximum of their capabilities.

In the state of the rest, the body that is not burdened with diseases, does not use the entire lungs volume
to support the work of all functional systems. But the organism always has compensatory mechanisms that
start working while it is necessary and change the rhythms of ordinary life (in the state of fear or nervous
tension, overcoming difficult obstacles of the surrounding environment, during exercise, the pathological
changes in the various structures of the body).

In all unusual situations involving running, breath holding, any physical activity, the body must have the
opportunity to relate expenses of oxygen to its inflow and to breathe more often or load the greater air
volume into the lungs in order to maintain the normal oxygen level in the body. A person can not predict
when there will be a necessity of compensatory mechanism work, thus it is necessary to worry about
maintaining the lung capacity in normal condition beforehand. It is essential to promptly identify and treat
respiratory diseases, train the lungs during the lifetime, undertaking some physical activities. It will help in
cases when the compensation of respiratory insufficiency will be needed.

The ¢im of kesearch is to determine the level of lung capacity, forced air volume in 1 second and peak
expiratory flow rate in volleyball qualifications.

Materials and kesearch bethods: 15 girls of volleyball club «Volyn University — ODIUSSH» in Lutsk
took part in the experiment. To determine the parameters of external breathing in athletes a Heaco — SP10
portable microprocessor spirometer was used. In the mode of computational spirometer using the program
SPIROMETER the following parameters were identified : Forced Vital Capacity , Forced Expired Volume in
one second (FEV1), Peak Expiratory Flow (PEF).

Results of Research. Discussion. Untrained healthy young men usually possess the vital lungs capacity
within 3,0-4,5 liters, while it is 2,5-3,5 liters for women. Vital lungs capacity decreases with age. For
instance, the level of VLC of 20—years—old woman is 3,5 liter and it is 2,5 liter for 55-years-old woman [5].

The advantages of a large lungs volume:

1. More strength and endurance. Explosive power is provided with oxygen exchange as well as
endurance. The more body is enriched with oxygen, the hardier and stronger muscles are. Therefore, in
modern sport the lungs are primarily trained and then the techniques and muscles are worked on.

2. Improved volume of oxygen allows the body to expend less effort for providing itself with oxygen.
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3. Reaction of speed is improved.

The indicator of vital lungs capacity also depends on the general level of health and the amount and way
of training [3; 4; 7; 9; 12; 16]. Those who like running and also go skiing swimming and others kind of sport
that develop endurance, the level of VLC is so high — he level of VLC of men is more than 5 liters and of
women — approximately 4 liters. Athletes, who train for endurance, the highest levels of VLC are recorded:
for men it’s till 8 and more liter and for women till 5 and more. The average level of VLC of the highly-
qualified athletes is listed in the table. 1. During the first year of properly organized regular the level of DVC
increases intensively (for 0,2-0,8 liters) [5].

Table 1
The Indicators of Vital Lungs Capacity of the Representatives of Different Kind of Sport
Kind of Sport Men Women

Swimming 5,49 4,34

Rowing 5,62 4,40

Volleyball 5,55 4,15

Cross-country skiing 5,25 4,02
Hockey 5,20 -

Cycle sport 5,19 3,95
Football 5,12 -

Athletics (running) 5,10 3,92
Olympic weightlifting 4,60 -

Gymnastics 4,50 3,33

After analysis of Y.Kleshcheva’s and A.Furmanova’s works, age-related changes of vital lungs capacity
of volleyball players since 11 up to 17 years old can be seen [8]

Table 2
Age-related Changes of Vital Lungs Capacity Volleyball Players, m!/
Indicators of Vital Lungs Capacity
Age Sex
High Above average Average Middle Average Low
1 2 3 4 5 6 7
11 boys 3264,2 3264,2-2757,1 2757,1-1742,9 1742,9-1245,3 12458
girls 2823,2 2823,2-2394,9 2394,9-1542,3 1542,3-1110,0 1110,0
12 boys 33458 3345,8-2837,9 2837,9-1822,9 1822,9-1314,2 1314,2
girls 3310,2 3310,2-2766,0 2766,0-1677,6 1677,6-1133,4 1133,4
13 boys 4119,5 4119,5-3428,5 3428,5-2046,5 2046,5-1355,5 1355,5
girls 34753 3475,3-3036,0 3036,0-2157,4 2157,4-1718,1 1718,1
14 boys 4530,3 4530,3-3856,8 3856,8-2509,8 2509,8-1836,3 1836,3
girls 3980,6 3980,6-3333,6 3333,6-2039,6 2039,6-1392,6 1392,6
15 boys 51459 5145,9-4465,8 4465,8-3105,6 3105,6-2425,5 2425,5
girls 4097,4 4097,4-3564,2 3564,2-2497,8 2497,8-1964,6 1964,6
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Table 2
1 2 3 4 5 6 7
16 boys 57082 5708,2-4984,1 4984,1-3535,9 3535,9-2811,8 2811,8
girls 45450 4545,0-3900,6 3900,6-2611,8 2611,8-1968.4 1968.,4
17 boys 5748,0 5748,0-5060,1 5060,1-3684,3 3684,3-2996,4 2996.4
girls 4401,3 4401,3-3898.9 3898,9-2894,1 2894,1-2391,7 2391,7

The amount of absorbing oxygen and carbon dioxide is higher for trained person than for a non-trained
one. Sportsmen have better interaction between there is better interprocess communication between the
respiratory system and circulatory system. Vital lungs capacity increases Under the influence of long-term
regular exercise of aerobics, especially such as rowing, swimming, running, skiing, boxing, sport games
(volleyball, soccer, handball).

Training develops breathing apparatus and increases vital lungs capacity. The level of VCL mainly
depends on the sport, methods and duration of training. The greatest value of vital capacity observed in those
who are trained for speed and endurance, the lowest — those who are trained in strength. The highest level of
vital capacity is observed in those who are trained for speed and endurance, the lowest — in those who are
trained for strength. There is a certain level of sports performance that depends on the level of VCL. Highly
qualified masters of sport have high levels of vital capacity.

We have investigated vital lungs capacity of girls of the volleyball club «Volyn University-ODYUSSH»
in Lutsk. Thanks to the spirometrical data we were able to define average indicators of forced vital lungs
capacity (3,32 liters.), forced air volume in 1 second (3,32 liters.) and peak expiratory flow rate 5,77 — l/sec.
Thus the level of vital lungs capacity of volleyball players (girls) of high qualification is above average.

Conclusions and Perspectives for Further Research. The investigation that was carried our indicates
that the rate of functionality volleyball players (girls) are at above average level. The average rate of lung
capacity of volleyball players is — 3,98 1., forced air volume in 1 second — 3,32 liters, peak expiratory flow
rate 5,77 — l/sec. The results of researching indicate that the level of vital capacity in girls is rather higher. So
volleyball players (girls) have a high level of fitness of the body, providing adaptation to hight loads and
hight endurance.
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