G9boydy

glbogmgobommmaog®o  LE@gbol  Gomds gmenmaoydo
300gJzos L3maELdgbgddo

e a960bs, 26.30LmBobs, L.sboahgbsm, *g.dobsanoy o,
’3.300%9b3m

lg3@5060L  gobogy®o  s@bGpolbs  ©s  L3m@Fob
9omgbygao  9bogg@lLodgdol maodidoyg®o obbBodgdo,
309305 293600060l 0gobg hg@bosbmglijols Lob. msgoss-
30L 9mmgbyao 9boggdlodgBol gobogydo 3y gco-
Lo o L3ma@ga-aodoxsblomgdgmmo Hgdbmemmaogdols
Lol sganm-Lodgabogtm 0bbBod o, Joggos *dogo bogol
3990y dmdogsls Lok, g@mgbymo gbogg@lodgdo; *be-
3mAmgogl Lobgandfogm Lsdgwoiobem  gbogg@dlodgdos
Sbgdols Lobgedfogem gbogg@lodgdo, LadgwoEobm ob-
LA0A A0, 93000bs

38 gaols dobsbl Jomdmoygbos 30935G150
B0gMAOHE®SL3sMAG0L  (L-5®p06060L  sL3o@@s@0l
obsenggo  blbomo) dmJdgwgdol  9x9J@aG™dol  Tg-
aoligds  gloJmgobomammaoyg® dsbsbosmgdmgdby ©s
glbojmgobommmaog®o  LE@gbol  godmbs@yamgosby
33o@0g0309G  L3mMELIghbgddo  Dgx0omgdobsmgols
9 dgomm dbogdols gBs3by.

b0mgmogg®o 3006303900l 53300  Bodomgogmos
GobmIobgdygmo  6@ds  3ans(390M-3mbEOME0Mgdoo
©0bo0bols gganggs 3Mg3sms@ol 3ydbol (14 ©eg) ao-
dmy96900l ©0653035T0, @@gesdydo wmbom 40 I, Lo-
306HOm@®  J3gxnagngdol L3m®dELdghgdo 3msigdml

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

(pe093mbol 3%-0560 blbo@o) omgdwbgb opogg ©m-
DoBgdom, X gMHomdom ©s boby@dmogmdom.

abogmgobommmyog®ho LE®gbol ©s dobo Gow 3g%9-
@o 3md3mbgb@gdol godmbo@gagdol Jggsligds boe-
(30980 dMEs 53BMMgools dJog® dmwogoizodgdgmo Bgd-
bogmyoom  3.0g56hgb3mL  LEsbos@Ggmo  Jombgs®ols
dobgogom.

doegdgao Ygogagdo dogmomgdl, Gmd m®ogg bo-
3ObBGOm@m™  J39xa98T0 ©s330039d0L 3g@omwol dem-
@ob  godmgmobps  glodmgobomemmyogdo LE®glol
3o 39800 30m33mbgb@gdols s gloJmyzobomanmao-
9®0 LAOgbol dohggbgdemol o@ i3 myy db0dgbgermgsbo,
dop®sd  Lo@(Iypbem  bAws  (38,08+1,38-wob 41,67+1,71
Jaeosdog > 37,5241,24-056  39,94+0,99  Jyansdgg
3dangmbbgdls ©s dognmlbgdTdo, glodedolbow); beognem
3@ ELdgbgodo,HmIe gdoz 0bsdogsdo 0wgdwbgb 3 g-
3005l Bogm®BobRolds®BsBo  gloJmyzobomanmao-
900 LA®glol dohggbgdargdo 3609gbganmgbom ws Lom-
§99bme  Fgdzomes - 48,67+0,69-056 39,17£1,07 Jyansdog
©o 41,1420,46-0056 39,97+0,79 Jyaosdog ddangmlbgols s
dogmlibgddo, glisdsdolo, Moz Jogmomgdl  Imdsgsgmo
Ygx 00090000 ©sBZoMMggdol dododm GloJmemaoy®o
LBodoa@mdol s glodogado asddagmdol do@gosby.

>9M0g50,d009d 90 ggagdo Jogmomgdls gloJmanm-
309M0 Ibsmdol aoxdxmdglgdoby dmdsgogo Ygx0d-
90950l d0domo s obsdPMgdl L-s@gobobol Logyyd-
390%bg  odbsgdygmo  LydbRsbiogdol  asdmyggbgdols
d0bo63g{mbogngdsl  gloJmgobomemmayogdo  dsbsbo-
20 9o gdols go9dxmdgbgdolomgol gbgdag@ogaeo ob-
A9bggarymaols bbgoolbbgs dg9dsbobdol dJmby x0bo-
3900 ©sG30Mmmggdols @AM,

PHYSICAL AND FUNCTIONAL CHANGES IN MIDDLE
AND LONG DISTANCE RUNNERS UNDER VARIOUS CONDITIONS

!Gobirakhashvili A., 2Gobirakhashvili M., *Chitashvili D., 'Korinteli E., 'Egoyan A.

!Georgian State University of Physical Training and Sport; *Thilisi State Medical University, *llia State University, Thilisi, Georgia

Before every competition, the sportsmen engaged in all types
of sports examine their own physical and functional data and
considering them, they plan tactic action for achieving high
sport results.

As is known, among many types of athletics, middle and long
distance running induces many problems for the organism, such
are: requirement for oxygen and its acceptance, which are di-
rectly related to lung vital capacity, respiration and heart rate,
systolic and minute levels, a timely delivery of oxygen, and
corresponding connection between muscular activity and func-
tional shifts [6].

The fulfilling all above-said requirements at a high level ap-
pears to be the guarantee for achieving the targeted sport results.

The regulations accepted in these two types of sport, the
methods of training, functional capabilities, and physical norms
in the training process are in close interconnection. For example,
the 800 and 1500 meters run is included in the middle distance
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running, the physical and functional indices of which obtained
during the 800 m running are close to the functional indices of
the sportsmen, obtained during 400 m running. However, the
loading is twice as much. The explanation of this phenomenon
is the following: it is a maximum level of heart rate obtained in
20 seconds after the starting 400 m exercise and lasts during the
period of further physical activity [2].

The training of middle and long distance runners requires
the providing of appropriate conditions, particularly, based on
specific sports type, it is necessary to elaborate many complex
skills, to develop of their optimal capabilities in one complex
and their realization in the conditions of planned competition.
For this it was necessary to clarify: 1) how a sportsman was pre-
paring in the pre-start period; whether the sportsman was aware
of the action strategy and tactics of his/her opponent. Based on
this, what were the possibilities of the sportsman for the realiza-
tion of sports training and successful solution of this issue.
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The analyzing data obtained during middle and long distance
running requires making right conclusions on many issues. Half
a century ago there existed many special researches, opinions
and reasons on the processes taking place in the organism of
middle and long distance runners for the improvement of high
sport results in these types of sport. For a positive solution of
this issue, the joint observation of the specialist engaged in sport
and medical specialist on the interconnection of physical fea-
tures and relevant functional data was necessary.

It is known that the impact of middle and long distance run-
ning on the organism is drastically different from short distance
running. During middle and long distance running, the longer
is the distance, the greater is overall demand for oxygen. On
the contrary, oxygen debt along with the increase of distance
reduces and makes up 66-35% [2].

The absolute rate of oxygen debt is much in case of middle
distance running, as compared with short distance running. In
the first case, it reaches 16-18 liters, while in the second case it
makes up 7 liters.

Regularly and properly conducted training process in all sport
types provides a high sport result. The achievements depend on
the level of development of sportsman’s physical features. In
athletics during long distance running, a high level of endurance
appears to be a good condition. A great-speed runner has more
advantages during speeding-up in running and finishing. But not
only the speed gives the success. Long pace, “light” running re-
quire the strength of leg muscles and mobility in the joints, as
during the running the movement with a large amplitude takes
place. For this reason, the runner should perform various exer-
cises to increase the strength of leg muscles and flexibility. The
perfection and rising sports level depend on the mastering of
rational technique. Free running leads to lower energy expen-
diture [1,7,14].

For the increasing the speed and endurance many different
methods are used in the training process. Among them more
distributed are equivalent, substitute and repetitive methods and
their combinations. Control and competitive methods also have
a great importance.

The training processes are conducted at the stadium, in the
open air, in the different relief and different atmospheric con-
ditions, which are directly related to the oxygen insufficiency.
These diverse exercises allow the sportsmen to easily develop
speed, endurance and strength.

During middle and long distance running, the moderate walk-
ing is better. In the preparatory period along with the running
with the tempo and in segments, a prolonged cross running
should be included, while for the perfection of tactic mastering
the folowing are recommended:

1. Participation in the competition by a coach or his/her own
choice, to solve the task taking into account the existing situ-
ation.

2. Training with an experienced runner.

3. Fast running from the start for place selection and establish-
ment of optimal tempo.

4. Leadership

5. Outrunning the opponent in different conditions.

In the preparatory period, the high volume physical exercises
should be conducted at relatively low and average intensities
(power). The volume of physical loading gradually increases. At
this stage a great attention is paid to the development of general
endurance, when the cross race with lasting running, and sport
games (basketball, volleyball, tennis, etc.) are used, which pro-
mote the development of physical features.
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A prior knowledge of competition place, its natural conditions
(sea level, air humidity, atmospheric pressure, etc.) appear to be
necessary for the conduction of expected competition [8].

The aim of the study was to establish the characteristics of
physical and functional shifts in athletes depending on various
types of sports employment, training periods, rest and climatic
conditions.

Material and methods. Based on the peculiarities of Georgia
relief, at sea level in different conditions (Tbilisi — 550 m, Ba-
kuriani — 1750 m), we have studied how the training at different
heights impacts on the heart rate and respiration rate of highly
qualified sportsmen (including 32 athletes, and 40 judokas), as
well as on lung vital capacity in the state of rest, the strength of
hand and lumbar muscles, general and special endurance. These
indices were recorded according to the training periods (pre-
paratory, basic, transitional) in the state of rest during physical
exercise (warming-up, control and official competitions) in the
intervals between physical loadings and in the first minutes of
recovery period after the completion of physical training. Also
the duration of adaptation period has been established in the
state of rest and during physical training of sportsmen. On the
above-said, there were almost no evidences in the literature until
the Mexico Olympic Games (1968) [9-12].

The observations were conducted on athletes and judokas in
Thilisi (from sea level — 550 m) and Bakuriani (1750 m). The
training sessions lasted 20-22 days.

While our observations the following methods have been
used: a constant heart-rate monitoring, measurement of hand
and lower back strength, measurenebt of maximum and mini-
mum pressure in Tbilisi and Bakuriani conditions before and
after physical training during various periods of the rest state.

The SPSS program, version 28 was used for data statistical
analysis. P value for a two gtailed paired T-test was calculated.
The analysis showed that the differences in the heart rate were
statistically significant (p<0.01) in Tbilisi and Bakuriani condi-
tions.

The data obtained in Tbilisi were considered to be as the back-
ground index of cardio-respiratory system. The control observa-
tions on the sportsmen of the both types of sport were conducted
during 2 minutes training on veloergometer with standard load-
ing (with 5 kg resistance).

Results and discussion. Based on the analysis of conducted
researches, it has been revealed that heart rate and respiratory
rate, arterial blood pressure, pneumotachometric data, hand and
lumbar muscles strength, speed, endurance, and total work ca-
pacity undergo definite changes in Bakuriani, as compared to
Thilisi.

According to our data, during the first 4-8 days after arriv-
ing in Bakuriani, the sportsmen’s heart rate in the state of rest
increases by 6-10 pulse beats on average, as compared to the
background data, at the same time, respiration rate increases, as
well as arterial blood pressure rises by 5-10 mm Hg. The lung
vital capacity improves, a maximum speed of inhalation and ex-
halation somewhat reduces. The recovery period is prolonged.
A “negative phase” of respiration rate and heart rate is often ob-
served among the sportsmen.

It should be noted that in Bakuriani conditions a latent pe-
riod of simple motor reaction improves, as well as maximum
strength increases. As to work capacity and static endurance,
they worsen, as compared to the background data (Tbilisi).

We got interested in the duration of adaptation process during
the process of physical training and the peculiarities characteris-
tic of this process. There are less or none sources in the available
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Table 1. Sportsmen heart rate after 20 days session in Thilisi and Bakuriani. Statistical analysis
showed that the differences between Tbhilisi and Bakuriani are statistically significant (p<0.01)

State of rest Warming up Work on the veloergometer
Sports type Thilisi Bakuriani Thilisi Bakuriani Thilisi Bakuriani
Athletics 56 64 156 162 180 216
Judo 64 72 136 156 186 224

literature. For this purpose, we studied the duration of the ad-
aptation indices in the process of physical training in Bakuriani
conditions. The heart rate of middle and long distance runners
and judokas after 20-days session in Tbilisi and Bakuriani in the
state of rest, during warming-up and at standard work on the
veloergometer is presented in the table below.

Despite the fact that on the 20" day of stay in Bakuriani, the
functional indices have long been fully restored, the acclimatiza-
tion period has not yet ended. A clear confirmation of this is not
only the data obtained during the competition, but also the re-
sults of observing standard exercises in laboratory conditions af-
ter 20 days training in Bakuriani, compared with the background
results obtained in Tbilisi (Table 1).

Based on sport specialization, there were some changes in
the obtained data. For example, in the state of rest, in athletes
the heart rate was 55/min in Tbilisi (average data), in judokas —
64 (difference 10 pulse beats in a minute), correspondingly, in
Bakuriani conditions the indices were — 64 in athletes, 72 - in
judokas; during warming-up — 156 in athletes, 136 — in judo-
kas; relatively, in Bakuriani — 162 and 156; in Tbilisi during the
standard work on veloergometer — 180 in athletes, in judokas
— 186, in Bakuriani — 216 in athletes and 224 — in judokas [13,
14] (Fig. 1).

In Bakuriani, the post-training recovery processes take place
differently, as compared with Thbilisi. For example, in Bakuriani
after the completion of physical training, in the first 30 seconds
the heart rate decreases faster, than in Tbilisi. The next stages of
recovery processes are the following: in a minute after training
completion the heart rate has become less frequent — by 80, by
60 — in Tbilisi, in the second minute the heart rate has become
rare by 30 in Bakuriani, while in Tbilisi - by 40 (Fig. 1).

Sportsmen heart rate

Hieart rate (bpm)
g & B &

g

(=]

veloergometer
M Thilisi (Athletics) [ Bakuriani (Athletics) 2 Tbilisi Judo) = Bakuriani (Judo)

Fig. 1. Sportsmen heart rate during different stages of the
training process after 20 days session in Tbilisi and Bakuriani

The respiration rate and arterial blood pressure change in
the same way. It is likely that the need of organism for oxygen
should play a major role [3].

The study of the impact of the same standard loading has
revealed another important difference between Bakuriani and
Thilisi conditions, expressed in the following: in Bakuriani in
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35% of the sportsmen heart “continuous tone” was recorded
(zero pressure), this phenomenon did not occur in Tbilisi condi-
tions.

During training in Bakuriani, the strength and speed reach
their optimal level on 10-12 days. During control training, these
data have been recorded many times. As to the endurance of
sportsmen, in this case the endurance gradually increases over
a long period of time.

After the completion of trainings in medium mountain-
ous conditions, on returning to Tbilisi for the maintenance of
strength and speed at optimal level, it is necessary to intensively
continue the training, while the maintenance of endurance level,
developed in mountainous conditions, does not require much
effort from the sportsmen. Generally, along with other factors,
the duration of acclimatization depends on such factors, as air
temperature and humidity.

Borjomi, Akhaltsikhe and Pasanauri, where the observations
have been carried out, are located approximately at the same
height (690-740 m), but there is a certain difference in air tem-
perature and humidity between them. Borjomi is distinguished
by relatively high humidity, while Akhaltsikhe — by lack of hu-
midity and a high temperature. For example, in Akhaltsikhe the
air temperature is 8-10 degrees higher, and air humidity — low.
If a sportsman is in the state of rest, the acclimatization period is
prolonged for 2-3 days, while during physical training at the end
of the 20-day session, the acclimatization is fully completed in
contrast to Bakuriani.

In conditions of Akhaltsikhe, a sportsman loses more than 2-3
kg of his/her weight, as compared with Borjomi and Pasanauri.
At the same time, after the training, the recovery process is pro-
longed for 1-1.5 hours, the need for food is reduced, while for
water it is increased, on the contrary.

Conclusions. As it has been revealed, in conditions of Baku-
riani the acclimatization duration of sportsmen does not exceed
8 days in the state of rest, while in the process of physical train-
ing the acclimatization is significantly prolonged. Particularly,
the 20-day training session has been not enough for the acclima-
tization. This period is enough for the adaptation to the condi-
tions of lower height from sea level. Also it has been revealed
that the duration of acclimatization depends on the individual
peculiarities of a sportsman. Some sportsmen need only 3 days
for the adaptation, and some - about § days.

In Bakuriani conditions the functional shifts occurring during
20-days session, take place with similar regularity in sportsmen
of various specializations. This is expressed in the following:
the data recorded on the 20" day of the session start are 20-25%
better unlike the data obtained in Tbilisi. This clearly indicates
that the reasoning on the completion of acclimatization period
based on the recorded indices in the state of rest of a sportsman,
is not justified.

And finally, the study of the same standard loading impact
(working with maximum capacity on the veloergometer) has
revealed another significant difference between Bakuriani and
Thilisi conditions.
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In 35% of sportsmen heart “continuous tone” has been ob-
served in Bakuriani conditions, as compared with Tbilisi con-
ditions. Regarding this, there are various opinions among the
scientists. For example, one group of these authors considers
that occurring of “continuous tone” is a good indicator for
the mobilization of cardiovascular system after various physi-
cal trainings. Based on the opinions of other researchers, after
physical training the “continuous tone” is observed as a result
of worsening cardiovascular function. At the same time, some
authors indicate that the occurring of “continuous tone” may be
considered as a negative index of training in case if it is devel-
oped as a result of a small physical loading and it lasts more than
50 seconds. It should be also mentioned that lasting “continu-
ous tone” is characteristic of low qualification sportsmen. Other
researchers believe that the phenomenon of “continuous tone”
appears to be one of the best means of cardiovascular state [13].

Thus, the features of physical and functional shifts in athletes
are revealed, depending on various types of sports employment,
training periods, rest and climatic conditions that must be taken
into account when conducting sports training.
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SUMMARY

PHYSICAL AND FUNCTIONAL CHANGES IN MID-
DLE AND LONG DISTANCE RUNNERS UNDER VAR-
IOUS CONDITIONS

!Gobirakhashvili A., 2Gobirakhashvili M., 3Chitashvili D.,
'Korinteli E., 'Egoyan A.

!Georgian State University of Physical Training and Sport;
’Thilisi State Medical University; 3llia State University, Tbilisi,
Georgia

The changes in the physical properties and functional shifts of
middle and long distance runners in Tbilisi and Bakuriani con-
ditions during the identical physical exercises are given in this
paper. For comparison the analogous data of judokas are pre-
sented. The difference between the background indices (Tbilisi)
and in the conditions of Bakuriani has been established during
training and the state of rest.

Based on the relief peculiarities of Georgia, the action of
trainings conducted at different heights (Tbilisi - 550 m and
Bakuriani — 1750 m from sea level) on heart rate and respira-
tory rate, lung vital capacity at the state of rest, the hand and
lumbar muscles strength, general and special endurance of the
high qualification sportsmen (among them 32 athletes and 40
judokas) have been studied. The above-said data were recorded
in accordance with the training processes (preparatory, basic and
transition) at the state of rest and in the intervals between physi-
cal exercises (warming up, control and official competitions)
and in the first minutes of recovery period after completing the
exercises. Also, the duration of adaptation period was estab-
lished at the state of rest and physical training of sportsmen, and
there were almost no data in the literature about this till conduct-
ing Olympic Games in Mexico City (1968).

The observations were conducted on athletes and judokas
in Thilisi (550 m from sea level) and Bakuriani (1750 m). The
training sessions lasted 20-22 days.

Thus, the features of physical and functional shifts in athletes
are revealed, depending on various types of sports employment,
training periods, rest and climatic conditions that must be taken
into account when conducting sports training.

Keywords: physical properties (strength, speed, endurance),
functional changes (heart rate, respiration rate, blood), pressure,
“continuous tone”.
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OU3NYECKUE U ®YHKIIMOHAJIBHBIE U3MEHE-
HUS Y CHIOPTCMEHOB-BEI'YHOB HA CPEJHUE
N JJIMHHBIE JUCTAHIIUU B PA3JINYHBIX YCJIO-
BUAX

Tooupaxamsuiu A.JL., “To6upaxamsuian M.A.,
Yuramsuin .M., 'Kopuureau E.H., 'Erosin A.J.

Tpysunckuii  2ocydapcmeennviii  yHueepcumem @Ou3uuecko2o
socnumanust u cnopma; *Tounucckuil 2ocydapcmeentvill Me-
Ouyunckutl ynueepcumem; *locydapcmeennviii yHusepcumen
Unou, Tounucu, I pysus

Lenbio nccnenoBaHus SIBUJIOCH YCTAHOBJIEHHE 0COOCHHO-
cTell pusmueckux u QyHKINOHATBHBIX CABUTOB y CIIOPTCMeE-
HOB B 3aBHCHMOCTH OT Pa3NHWYHBIX BUAOB CIIOPTHBHOI 3a-
HSATOCTH, TIEPHOI0B TPEHUPOBOK, OT/BIXa U KIMMATHUECKUX
YCIIOBUH.

B crarbe m3ydeHbl M3MEHEHUS (DU3MUYECKUX CBOWCTB H
(DYHKIMOHATBHBIX CBUTOB OCTYHOB Ha CpEeJHHE M JJTHHHBIC
JUCTAHIUY B ycnoBusx TOumucn u bakypuanu npu uaeHTHd-
HBIX (PU3HYIECKUX Harpy3kax. J{Is cpaBHEHUS B CTaThe MPH-
BEICHBI aHAJIOTHYHBIE TTOKA3aTEeIN J3I00MCTOB. YCTAaHOBIIE-
Ha Pa3HHIA MEXAy (OHOBBIMH ITTOKA3aTEISIMH B YCIOBHUSX
Tomnucu u bakypuanu BO BpeMs TPEHHPOBOK H OTIBIXA.
Habnrogennst mpoBOAMINCE HA JIETKOATIETaX M A3I0OMCTaX
B TOwmmcu u bakypuanu. Y4eOHO-TPEHUPOBOYHBIC 3aHITHS
ek 20-22 qas.

Hcxons u3 penbedHBIX 0coOeHHOCTEH [ py3un, n3ydeHo Bo3-
JIeiCTBHE MPOBEJICHUSI TPEHNPOBOK Ha pasHbIX BeicoTax (ToOm-
mucu - 550 M u bakypuanu - 1750 M Hang ypoBHeM Mopsi) Ha
JaCTOTy CEpJIEYHOTO PUTMA U JIBIXAHMS, KH3HEHHYI0 €MKOCTb
JIETKUX TIPU OTABIXE, CHITY MBI PYK U MOSICHUIBI, OOIIyI0 1
CHEIHaNbHYI0 BBIHOCIUBOCTH CIOPTCMEHOB BBICOKON KBAJIH-
(ukammu - 32 nerkoamieta u 40 A31000MCTOB. BrIlieykazaHHbIe
MOKa3aTean (UKCHPOBAHBI B COOTBETCTBUH C TPEHUPOBOTHBIMH
nepuogaMu  (TIONTOTOBUTEIBHBIA, OCHOBHOW M TIEPEXOIHBIN)
IIPU OT/ABIXE B MHTEPBATAX MEXKTY (PU3NIECKHIMH yIpakKHEHHU-
sIMU (pa3MHHKa, KOHTPOJIbHBIE U O(HUIIHATBHBIE COPEBHOBAHMS)
U B MEPBBIE MUHYTH BOCCTAHOBUTEIHHOTO TEPHOAA MOCTE 3a-
BEPILEHUS YIIPAKHEHUN.

Takum 00pa3oM, BBISIBICHBI OCOOCHHOCTH (DU3HYECKUX H
(DYHKIMOHATBHBIX CIBHTOB y CIIOPTCMEHOB B 3aBUCHMOCTHU OT
Pa3IMYHBIX BUIOB CIIOPTHBHOMN 3aHATOCTH, TIEPHOIOB TPEHUPO-
BOK, OT/IbIXa M KIIMMATHIECKUX YCIOBHH, KOTOPBIE HEOOXOAMMO
YYUTBIBATh IIPU MIPOBEACHUH CIIOPTUBHBIX TPEHHPOBOK.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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