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kvlevis mizans warmoadgenda preparat 
tivortin®aspartatis (L-argininis aspartatis 
dasalevi xsnari) moqmedebis efeqturobis Se-
faseba fsiqofiziologiur maxasiaTeblebze da 
fsiqofiziologiuri stresis gamoxatulebaze 
kvalificiur sportsmenebSi SejibrebisaTvis 
uSualo mzadebis etapze.
bioeTikuri principebis dacviT Catarebulia 

randomizebuli brma placebo-kontrolirebadi 
dizainis kvleva preparatis kursis (14  dRe) ga-
moyenebis dinamikaSi, dReRamuri doziT 40 ml. sa-
kontrolo qvejgufebis sportsmenebi placebos 

(glukozis 3%-iani xsnari) iRebdnen igive do-
zirebiT, jeradobiT da xangrZlivobiT.
fsiqofiziologiuri stresis da misi calkeu-

li komponentebis gamoxatulebis Sefaseba xor-
cieldeboda avtorebis mier modificirebuli teq-
nologiiT v.ivanCenkos standartuli kiTxvaris 
mixedviT.
miRebuli Sedegebi miuTiTebs, rom orive sa-

kontrolo qvejgufSi dakvirvebis periodis bo-
los gamovlinda fsiqofiziologiuri stresis 
calkeuli komponentebisa da fsiqofiziologi-
uri stresis maCveneblis arc Tu mniSvnelovani, 
magram sarwmuno zrda (38,08±1,38-dan 41,67±1,71 
qulamde da 37,52±1,24-dan 39,94±0,99 qulamde 
mZleosnebsa da ZalosnebSi, Sesabamisad); xolo 
sportsmenebSi, romlebic dinamikaSi iRebdnen pre-
parats tivortin®aspartati fsiqofiziologi-
uri stresis maCveneblebi mniSvnelovnad da sar-
wmunod Semcirda - 48,67±0,69-dan 39,17±1,07 qulamde 
da 41,14±0,46-dan 39,97±0,79 qulamde mZleosnebsa da 
ZalosnebSi, Sesabamisad, rac miuTiTebs momavali 
SejibrebiTi datvirTvebis mimarT fsiqologiuri 
stabilurobis da fsiqikuri gamZleobis matebaze.
amrigad, miRebuli Sedegebi miuTiTebs fsiqolo-

giuri mzaobis gaumjobesebaze momavali Sejib-
rebebis mimarT da asabuTebs L-argininis safuZ-
velze damzadebuli substanciebis gamoyenebis 
mizanSewonilebas fsiqofiziologiuri maxasi-
aTeblebis gaumjobesebisaTvis energetikuli uz-
runvelyofis sxvadasxva meqanizmis mqone fizi-
kuri datvirTvebis dros.
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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 

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. 

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 
Tbilisi (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 
Tbilisi. 

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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literature. For this purpose, we studied the duration of the ad-
aptation indices in the process of physical training in Bаkuriani 
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 20th 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 Tbilisi. 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). 

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 
Tbilisi conditions, expressed in the following: in Bakuriani in 

Table 1. Sportsmen heart rate after 20 days session in Tbilisi and Bakuriani. Statistical analysis 
showed that the differences between Tbilisi and Bakuriani are statistically significant (p<0.01)

Sports type
State of rest Warming up Work on the veloergometer

Tbilisi Bakuriani Tbilisi Bakuriani Tbilisi Bakuriani

Athletics 56 64 156 162 180 216
Judo 64 72 136 156 186 224

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 8 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 20th 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 
Tbilisi conditions. 
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SUMMARY

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

1Gobirakhashvili A., 2Gobirakhashvili M., 3Chitashvili D., 
1Korinteli E., 1Egoyan A.

1Georgian State University of Physical Training and Sport; 
2Tbilisi State Medical University; 3Ilia 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 Tbilisi (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”. 

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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РЕЗЮМЕ
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и длинные дистанции в различных усло-
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Целью исследования явилось установление особенно-
стей физических и функциональных сдвигов у спортсме-
нов в зависимости от различных видов спортивной за-
нятости, периодов тренировок, отдыха и климатических 
условий.

В статье изучены изменения физических свойств и 
функциональных сдвигов бегунов на средние и длинные 
дистанции в условиях Тбилиси и Бакуриани при идентич-
ных физических нагрузках. Для сравнения в статье при-
ведены аналогичные показатели дзюдоистов. Установле-
на разница между фоновыми показателями в условиях 
Тбилиси и Бакуриани во время тренировок и отдыха. 
Наблюдения проводились на легкоатлетах и дзюдоистах 
в Тбилиси и Бакуриани. Учебно-тренировочные занятия 
длились 20-22 дня. 

Исходя из рельефных особенностей Грузии, изучено воз-
действие проведения тренировок на разных высотах (Тби-
лиси - 550 м и Бакуриани - 1750 м над уровнем моря) на 
частоту сердечного ритма и дыхания, жизненную емкость 
легких при отдыхе, силу мышц рук и поясницы, общую и 
специальную выносливость спортсменов высокой квали-
фикации - 32 легкоатлета и 40 дзюдоистов. Вышеуказанные 
показатели фиксированы в соответствии с тренировочными 
периодами (подготовительный, основной и переходный) 
при отдыхе в интервалах между физическими упражнени-
ями (разминка, контрольные и официальные соревнования) 
и в первые минуты восстановительного периода после за-
вершения упражнений. 

Таким образом, выявлены особенности физических и 
функциональных сдвигов у спортсменов в зависимости от 
различных видов спортивной занятости, периодов трениро-
вок, отдыха и климатических условий, которые необходимо 
учитывать при проведении спортивных тренировок.

reziume

saSualo da grZel manZilebze morbenal sport-
smenTa fizikuri da funqciuri cvlilebebi sxva-
dasxva pirobebSi

1a.gobiraxaSvili, 2m.gobiraxaSvili, 3d.CitaSvili, 
1e.korinTeli, 1a.egoiani

1saqarTvelos fizikuri aRzrdisa da sportis 
saxelmwifo universiteti; 2Tbilisis saxelmwifo 
samedicino universiteti; 3ilias saxelmwifo 
universiteti, Tbilisi, saqarTvelo

statiaSi Seswavlilia saSualo da grZel man-
Zilebze morbenalTa fizikuri Tvisebebis da 
funqciuri Zvrebis cvlileba Tbilisisa da ba-
kurianis pirobebSi identuri fizikuri varjiSis 
dros. SedarebisTvis statiaSi agreTve moyvani-
lia ZiudoistTa analogiuri monacemebi. dadge-
nilia varjiSisa da dasvenebis periodSi arse-
buli sxvaobebi fonur (Tbilisi) monacemebsa da 
bakurianis pirobebSi miRebul monacemebs Soris.
dakvirvebebi Catarda mZleosnebze da Ziu-

doistebze TbilisSi da bakurianSi, saswavlo-
sawvrTneli Sekrebebi grZeldeboda 20-22 dRe. 
saqarTvelos reliefis Taviseburebebidan 

gamomdinare, zRvis donidan sxvadasxva piro-
bebSi (Tbilisi - 550 m, bakuriani - 1750 m) Ses-
wavlilia rogor moqmedebs sxvadasxva simaR-
leze varjiSebis Catareba maRali kvalifikaciis 
sportsmenebis (32 mZleosani da 40 Ziudoisti) 
guliscemis da sunTqvis sixSireze, filtvebis 
sasicocxlo tevadobaze mosvenebul mdgomareo-
baSi, xelisa da welis kunTebis Zalaze, zoga-
dsa da specialur gamZleobaze. aRniSnuli maCve-
neblebi fiqsirdeboda sawvrTneli periodebis 
(mosamzadebeli, ZiriTadi, gardamavali) mixedviT 
sportsmenis mosvenebul mdgomareobaSi fizikuri 
varjiSis (moTelva, sakontrolo da oficialuri 
Sejibrebebi) dros, fizikur datvirTvebs Soris 
intervalSi da varjiSis dasrulebis Semdeg 
aRdgeniTi periodis pirvel wuTebSi. dadginda 
adaptaciis periodis xangrZlivoba sportsmenis 
mosvenebul mdgomareobaSi da fizikuri varji-
Sis dros, romelTa Sesaxeb monacemebi litera-
turSi mexikos olimpiuri TamaSebis (1968 w.) Ca-
tarebamde ar arsebobda.


