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The pharmacology of sports medicine (or sports pharmacol-
ogy) is a relatively new, but very actively progressing in recent
years, direction of clinical and experimental pharmacology
[20,29]. In connection with the improvement and tightening of
the doping control system, it is extremely important that medica-
tions and special food supplements widely used in sports do not
contain substances belonging to the Prohibited List of the World
Anti-Doping Agency (WADA), while at the same time not only
providing pronounced ergogenic effect, but also without nega-
tively affecting the health of athletes [13].

At present, the system of training in sports of high achieve-
ment is characterized by exceptionally high training and com-
petitive loads, which are accompanied by high-level emotional
stress with the formation of pre-start excitement and pre-start
fever [2,21]. Already only these factors can have a significant
negative impact on the competitive result of an athlete and be-
come the basis for long-term dysfunctional changes in the body
and the development of various pathological conditions on the
part of the cardiovascular, respiratory, immune and digestive
systems [15,21].

In the practice of sports pharmacology, the use of mono-
terpenes obtained from various medicinal plants such as sage
(Salvia officinalis) and peppermint (Mentha piperita), diterpene-
rich extracts of ginkgo biloba (Ginkgo biloba) and triterpene-
containing extracts of plants such as ginseng (Panax ginseng)
and globulous eucalyptus (Eucalyptus globules Labill.), and it
has been shown that they improve relevant aspects of cogni-
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tive function and attention [26]. It is not surprising, therefore,
that among pharmacological drugs for stimulating both physical
and mental working capacity of athletes not only known plant
substances occupy a special place (first of all, alkaloids, poly-
phenols, triterpenoids) [31]. However, herbal substances for
maintaining the functional state of the central nervous system,
although they are often quite effective, can have a cumulative
and toxic effect [11], and also belong to substances prohibited
in sports [24].

Therefore, the consolidated position of sports pharmacolo-
gists is the use of metabolitotropic drugs, which are not on the
WADA Prohibited List, which have a minimum number of side
effects and can provide adequate conditions for intensive physi-
cal loads for the functioning of the basic, limiting the physical
and mental working capacity of organism systems [19].

Such preparations include, for example, eneryon, which by
structure is a sulbutiamine (derivative of thiamine) but which
has an open thiazole cycle, an additional disulfide bond and a
lipophilic ester [1]. The drug regulates metabolic processes in
the CNS, accumulates, according to immunofluorescence histo-
logical studies, in cells of reticular formation, hippocampus and
serrated gyrus, in Purkinje cells and in the glomeruli of the gran-
ular layer of the cerebellar cortex. Placebo-controlled clinical
trials using psychometric tests and evaluation scales show that
the drug is highly effective in symptomatic therapy of functional
asthenic conditions [10]. Sulbutiamine intensively reduces the
severity of the state of functional asthenia, and in almost half
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of the cases, it completely removes from it [3]. The drug has a
positive influence on the subjective feeling associated with intel-
lectual and mental activity, the feeling of vital tone, the comfort
of exercising arbitrary intellectual activity and motor skills; im-
proves vegetative visceral regulation and reduces meteosensitiv-
ity [22], however, it has a wide range of side effects, primarily
from the gastrointestinal tract, which limits its use in sports.

In recent years, the attention of sports pharmacologists has
been actively drawn to the use of the substance L-arginine (in the
form of salts and compositions with other amino acids) [12]. It
is known that L-arginine has multifaceted physiological effects
on the body under conditions of intense muscle activity [16].
Arginine is indispensable for protein synthesis in the muscles
by amino acid; a precursor of creatine, which potentially implies
the presence of anabolic properties in muscle tissue; serves as a
modulator for the formation of an endogenous growth hormone
followed by indirect stimulation of anabolic processes; has an
indirect stimulating effect on the synthesis of one of the most
important natural nitrogen oxide endothelioprotectors — nitric
oxide (NO), plays a significant role in the exchange of adenyl
nucleotides, which is accompanied by the expansion of blood
vessels, including skeletal muscle and myocardial vessels, with
a decrease in tissue oxygen demand, reduced fatigue and accel-
erated recovery; is a powerful cardioprotective agent [27, 32].
All of the above metabolic properties of L-arginine positively
influence different aspects of physical efficiency and endurance
of athletes.

The representative of such substances is the drug of
tivortin®aspartate, one of the important functions of which, as
shown earlier, is to maintain vascular tone, as well as membrane
stabilizing, detoxifying, antihypoxant and antioxidant effects in-
herent in this substance when used in clinics [7] and in sports
[4]. With regard to the influence of this substance on the psycho-
physiological condition of athletes, for example, a double-blind
placebo-controlled study shows that the use of L-arginine-based
food additives positively affects cognitive functions, critical to
successful long-term work in cyber sport [35]. The study found
that the level of self-esteem significantly increased in athletes,
the manifestations of aggressiveness (unsportsmanlike) de-
creased, and the number of errors during the exercise TMT-B
(Trail Making Test-B) decreased in the main group after taking a
dietary supplement with L-arginine compared with the results in
the placebo control group (in all cases, p <0.05). Also when used
supplement reduced players fatigue, TMT-B performance time
and TMT B-A score from baseline (p <0.05). The number of side
effects was minimal and did not differ between the two groups.
It should be noted, however, that, in general, studies on the use
of L-arginine-based substances in practice in training athletes to
correct their psychophysiological status are, unfortunately, very
rare [8].

The above-mentioned has determined the relevance of the
topic of work and the choice of the drug to conduct a study of its
influence on the change of psychophysiological status of quali-
fied representatives of different sports at the stage of preparation
for competitions.

The aim of this study was to assess the effectiveness of the
influence of the drug tivortin®aspartate on the psychophysi-
ological characteristics of qualified athletes at the stage of pre-
competition training.

Material and methods. Studies of the safety and efficacy of
using the drug tivortin®aspartate carried out among 83 athletes
specializing in athletics and weightlifting (all men aged 18 to
26 years; average age — 21.8+4.6 years) and who are at the pre-
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competitive stage of training. At the time of the study, the ath-
letes did not exhibit any manifestations of acute respiratory viral
infections and in the history of cardiorespiratory, endocrine, di-
gestive, excretory systems with clinical manifestations, except
for functional shifts, related to professional activity. All partici-
pants of the study were qualified (first-rate and candidates for the
master of sports of Ukraine). The study was conducted taking
into account bioethical principles, for which participants signed
«Informed consent», in which athletes confirmed their voluntary
consent to participate in the study after being acquainted with all
its features that could influence their free decision. «Informed
consent» provided a guarantee that the given pharmacological
drug was not included in the list of substances prohibited by
WADA, as well as the athlete’s obligations to regularly take the
drug in the prescribed dosage during the entire period of obser-
vation and adherence to the sports regimen.

The design study was randomized blind placebo-controlled.
Randomization of athletes within samples (strata) was carried
out before signing «Informed consent». By simple random-
ization method, out of a total of 83 participants, 4 subgroups
of athletes were formed (2 main and 2 control) which did not
have statistically significant differences in initial clinical-anam-
nesthetic, anthropometric, pedagogic (performance indicators)
qualifications. The main subgroup of athletes 1A included 20, in
the control 1K there were 16 athletes; respectively in the group
of weightlifters the ratio of participants in the main (2A) and
control (2K) subgroups was 24:23.

The athletes of the main subgroups used tivortin®aspartate in
the form of a 20% solution for oral application at a daily dose
of 40 ml, divided into two intakes of 20 ml, immediately after
meals for 14 days of the study [11]. The athletes in the control
subgroups received placebo (3% glucose solution) in identical
dosage, multiplicity and duration of usage. In the course of the
study, its participants did not use other neurometabolic, noot-
ropic, adaptogenic drugs.

Since psychophysiological stress is one of the essential factors
in reducing the effectiveness of competitive activity, changes of
severity under the influence of tivortin®aspartate on the basis of
a modified by us [5] test by V.A. Ivanchenko [6] were assessed
in the athletes. For this purpose, from standard questionnaire by
V.A. Ivanchenko, 10 questions were selected to determine the
psychological component of stress and 10 — to determine the
physiological component of stress in an athlete. During the test,
the following indicators were determined: the sum of the points
of the severity of psychological stress, the sum of the points of
the severity of physiological stress, the total amount of points
(the severity of psychophysiological stress). If the total amount
is 30 points and less, this indicates an insufficient level of ner-
vous system arousal, with the predominance of both psychologi-
cal and physiological components of stress, resulting in pre-start
apathy, reducing explosive forces and negatively affecting the
results of competitive activity. The norm (the optimal level of
severity of psychophysiological stress), according to our data
[5], is the number of points from 31 to 45. The presence of sig-
nificant total indicators of the severity of stress (from 46 to 60
points) characterizes a high level of stress (chronic stress), and
more than 60 points — an overestimated level of stress, which
indicates its deep psychosomatic negative character. For the cal-
culation of psychological and physiological stress level, the as-
sessment is made, respectively: 15 points and less — low stress
level; 16 to 22 points — average stress level; 23 points and higher
— high stress level (chronic stress). With the predominance of
the physiological component of stress, a state of starting fever is
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observed, which is of compulsive nature (unproductive hyperac-
tivity, deterioration of pulmonary ventilation), which is a factor
in the deterioration of the competitive result. With the predomi-
nance of the psychological component of stress, the athlete’s
reactions have an obsessive character (the predominance of the
intensity of mental actions over motor activity), which is accom-
panied by a decrease in mental performance and also leads to a
deterioration in the results of competitive activity.

The received data were processed with the help of «Statistica
8.0» software package and «GraphPadInStat» licensed comput-
er program (USA). The difference between the dynamic data of
the cores and control subgroups was considered statistically reli-
able at p <0.05; a two-way critical area was used to evaluate the
results. Compliance with the normal distribution was checked
using the Shapiro-Wilk test. Comparison of sample values was
carried out using nonparametric Wilcoxon and Mann-Whitney
tests.

Results and discussion. The primary reasons for the for-
mation of psychophysiological stress in athletes are quite di-
verse and are associated with the peculiarities of the training
process built by different coaches, with the predominant type
of athletes’ temperament (melancholic and choleric people
have higher manifestations of stress than sanguine and phleg-
matic people do, which could not be taken into account dur-
ing randomization and was not included in the tasks of the
study at this stage), as well as with the power of the own
antioxidant system of various athletes, which plays an im-
portant role in the formation of further psychophysiological
restructuring under the stressful influence of the training pro-
cess itself, especially at the stage of direct preparation for
the competition. Therefore, at the first stage of the study as
for the assessment of the effectiveness of the influence of the
drug tivortin®aspartate on the severity of psychophysiologi-
cal stress and its individual components, only the resulting
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values of the indicators of this state were taken, to a greater
or lesser extent present in all athletes and due to the specifics
of professional activity [15].

During the course of usage of tivortin®aspartate, there was a
decrease in the severity of psychophysiological stress, as well as
separately - its components, as one of the important factors that
determine the effectiveness of training and competitive activity
of athletes (table 1).

As can be seen from table 1, track and field athletes in ma-
jor group 1A show significant changes in the severity of psy-
chophysiological stress and its constituents in the direction of
decreasing. The control group 1K, who did not have any phar-
macological support in the dynamics of the training process
(placebo control), shows an increase in psychophysiological
stress and its components, which is understandable from the
point of view of increasing psychological tension by the end of
the studied pre-competitive training mesocycle [2].

Weightlifters in the main subgroup as a whole show a sig-
nificant decrease in the severity of psychophysiological stress
and both of its constituents in the course of tivortin®aspartate
application. In the control group of placebo-receiving weight-
lifters, no significant positive change has been recorded, on the
contrary, the severity of psychophysiological stress and its com-
ponents, although not very significantly, increased (table 2).

It can be assumed that in the athletes of subgroup 2K who did
not receive pharmacological support, an increase in the intensity
of psychophysiological stress in the dynamics of the period of
preparation under investigation, over a period of 14 days, may
in the future be a factor in the decrease not only of physical ef-
ficiency, but also of the competitive result.

Important both for athletes and weightlifters is not only the
absolute reduction of the manifestations of psychophysiologi-
cal stress, but also the transition from the stress stage «high» to
the stage «medium», which increases the level of psychological

Table 1. Changes in the severity of psychophysiological stress and its components
under the influence of tivortin®aspartate in athletes

Parameter Research term M=+m Mediane Min. Max. p
Main subgroup 14 (n=20)

start 25.00+0.46 31 22 28

Psychological stress, points p<0.001
ending 20.05+0.56* 22 16 23%*
start 23.67+0.47 23.5 21 26

Physiological stress, points p<0.001
ending 19.08+0.23* 19.0 16 23%*

Psychophysiological stress, start 48.67+£0.70 49.0 45 52 <0001
points ending 39.17+1.06* 40.5 33 44*

Control subgroup 1K (n=16)

start 19.33+0.86 19.0 15 26

Psychological stress, points p>0.009
ending 21.00+0.94 20.5 17 28
start 18.75+0.73 19.0 14 23

Physiological stress, points p>0.017
ending 20.67+0.37 20.5 16 25

Psychophysiological stress, start 38.08+1.38 39.0 37 44 p>0.113
points ending 41.67+1.71 425 36 48%

Notes. 1. * — changes are significant between data of subgroups before and after the study;
2. #— changes are reliable between the data before and at the end of the study, 3. nonparametric tests are used.
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Table 2. Changes in the severity of psychophysiological stress and its components
under the influence of tivortin®aspartate in weightlifters

Parameter Research term | M=£m | Mediane | Min. Max. p
Main subgroup 2A (n=24)
start 21.27+0.78 22.3 17 25
Psychological stress, points p<0.001
ending 19.55+0.75 20.4 16 23
start 21.36+0.92 21.0 16 26
Physiological stress, points p=0.002
ending 20.09+0.96 19.3 15 25
. . start 42.64+1.62 42.0 34 51
Psychophysiological stress, p<0.001
pornts ending 39.64+1.68 40.4 31 48
Control subgroup 2K (n=23)
start 19.55+0.45 18.6 18 23
Psychological stress, points p=0.056
ending 21.00+0.72 21.0 18 25
start 20.18+0.46 19.8 18 24
Physiological stress, points p<0.161
ending 21.91+0.88 22.0 17 28
. . start 39.73+2.86 38.4 37 44
Psychophysiological stress, -~
oints p=0.140
P ending 42.9143.11 44.1 36 48

notes: 1. * — changes are significant between data subgroups before and after the study;,
2. #— changes are reliable between the data before and at the end of the study; 3. nonparametric tests are used

Thus, the observed decrease in the severity of psychophysi-
ological stress under the influence of the drug tivortin®aspartate
indicates its pronounced neuroprotective effect in qualified ath-
letes under conditions of a real training process, which has its
experimental confirmation when using food supplements based
on L-arginine [30]. The data obtained on the reduction of psy-
chophysiological stress create prerequisites for the justified us-
age of tivortin®aspartate in athletes as an authorized mean of
stimulating mental efficiency, especially in the phase of direct
preparation for competitions, when psychophysical disorders of
athletes are maximally expressed.

From our point of view, the explanation for the ambiguous
manifestation of the effect of the studied drug based on L-argi-
nine in comparison with the control lies in the plane of the mech-
anisms of energy supply of the contractile ability of skeletal
muscles in representatives of different sports — cyclic and power
[32], which include runners and weightlifters respectively. In
the first case, the mechanism of energy supply is predominantly
aerobic, which requires an increase in the oxygen transport func-
tion of the blood under conditions of intensive contractile work
of skeletal muscles [18].

The effect of tivortin®aspartate, the structural basis of which
is L-arginine, has the ability not only to increase the donation of
nitric oxide, but also to accelerate the processes of physiologi-
cal angiogenesis in skeletal muscles, myocardium, and the brain
[23, 36], which is why it is manifested in runners, firstly, in a
significant improvement of aerobic endurance and, secondly, in
optimizing the blood supply to the brain, which is reflected in
the improvement of psychophysiological characteristics [28].
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In weightlifters, the increase of special mental (and physical)
working capacity mainly lies not in the plane of improving the
anaerobic mechanism of energy supply. Intermuscular and neu-
romuscular interactions [25] are of primary importance for the
representatives of this sport. In this case, the provision of re-
duced psychophysiological stress is largely related to the direct-
ed influence of L-arginine, and therefore to the drug based on it,
to tivortin®aspartate on metabolic processes in the central and
autonomous nervous system [17]. Improving the psychophysi-
ological characteristics of athletes in the course of this drug ad-
ministration is one of the indirect mechanisms for improving the
competitive results of weightlifting representatives [34], which
determines that it is advisable to use the drug tivortin®aspartate
in the practice of training athletes.

Conclusion. Thus, the course of usage of the metabolitotropic
drug tivortin®aspartate is justified to be included in the phar-
macological support schemes of athletes in order to increase
psychological stability on the eve of competitions and improve
psychophysiological characteristics of athletes, specializing in
sports with different energy supply mechanisms.
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SUMMARY

APPROACHES TO PHARMACOLOGICAL CORREC-
TION OF PSYCHOPHYSIOLOGICAL STRESS IN ATH-
LETES

'Gunina L., ?Vysochina N., *Danylchenko S., ‘Mikhalyuk E.,
SVoitenko V.

'Olympic Institute of the National Ukraine University of Physical
Education and Sports, Kyiv; *Educational and Scientific Institute
of Physical Culture and Sports and Health Technologies of the Ivan
Chernyakhovsky National University of Defense of Ukraine, Kyiv;
3Petro Mohyla Black Sea National University, Mykolaiv, *Zapor-
izhzhya State Medical University, Zaporizhzhya; *Medical Institute
of Sumy State University, Sumy, Ukraine

The aim of the study was to assess the effectiveness of the in-
fluence of the medical drug tivortin®aspartate (drinking solution
of L-arginine aspartate) on the psychophysiological characteris-
tics and the severity of psychophysiological stress in qualified
athletes at the stage of direct preparation for the competition.

Methodologically, the studies, which are randomized, blind,
placebo-controlled, during the course (14 days) of drug usage in
a daily dose of 40 ml were carried out in compliance with bio-
ethical principles. The athletes in the control subgroups received
placebo (3% glucose solution) in identical dosage, multiplicity
and duration of usage. The assessment of the severity of psycho-
physiological stress and its individual components was carried
out in a technology modified by us according to the standard
questionnaire of V.A. Ivanchenko.

The results obtained showed that in both control subgroups
by the end of the observation period, although not too sig-
nificant, but nevertheless, a significant increase in the value
of the magnitude of psychophysiological stress was observed
(from 38.08+1.38 to 41.67+1.71 points and from 37.52+1.24
to 39.94+0.99 points for athletes and weightlifters, respec-
tively; in both cases changes are valid, p <0.05) and its indi-
vidual components. On the contrary, in the athletes who used
tivortin®aspartate in the dynamics of the study, the indicators of
the severity of psychophysiological stress very significantly and
reliably (from 48.67+0.69 to 39.17+1.07 in athletes and from
41.14+0, 46 to 39.97+0.79 in weightlifters; in both cases chang-
es are valid, p <0.05) decreased, which indicated an improve-
ment in psychological stability and a corresponding increase in
mental stability to the forthcoming impact of competitive loads.

In this way, the data obtained indicate an improvement in the mental
readiness of athletes for the upcoming competitions and substantiate

© GMN

the advisability of using pharmacological substances based on L-argi-
nine to improve psychophysiological characteristics during physical
exertion with a different mechanism of energy supply.

Keywords: elite sport, psychophysiological stress, competi-
tive result, L-arginine, pharmacological correction.

PE3IOME

DAPMAKOJIOI'MYECKAS KOPPEKIIUS IICUXO-DU-
3UOJIO'HYECKOI'O CTPECCA Y CIIOPTCMEHOB

Tynuuna JI.M., ’Boicounna H.JL., 3lannasuenxo C.H.,
‘Muxamok E.JI., SBoiitenko B.JI.

!Onumnuiickuit  uncmumym Hayuonanenozo ynusepcumema
Puszuueckoeo ocnumanus u cnopma Yxpaunwl, Kues; >Vueono-
HAYUHBI UHCIUMYM QU3UYECKOll KYIbmypbl U CHOPMUBHO-03-
ooposumenvhulx mexuonozuu Hayuonanvnozo ynueepcumema
oboponol Yipaunol um. Heana Yepusaxoeckozo, Kues; 3Uepno-
MOPCKUL HAYUOHANbHBII YHUGepcumem umenu Ilempa Mocunoi,
Huxonaes; *3anoposicckuii  2ocyoapcmeenvliil.  MeOUYUHCKUIL
yuusepcumem, >CymMcKutl 20CyO0apcmeeHHblll  YHUeepcumen,
Meouyuncxuti uncmumym, Ykpauna

Lenpio wuccienoBaHus sIBUJIACh OLEHKA 3((GEKTHBHOCTH
BIIMSIHUSL TIpernapara THBOpTHH®acnaprar (IMTheBOH pacTBOp
L-aprunuHa acnaprara) Ha ICHXO(U3HOIOIMYECKUE XapaKTe-
PHUCTHKHU M BBIPAXKEHHOCTH NCUXO()U3HOIOIHIECKOr0 cTpecca y
KBaJM(UIIMPOBAHHBIX CIIOPTCMEHOB Ha JTarle HEMOCPEACTBEH-
HOI IOATOTOBKH K COPCBHOBAHUSIM.

MeTto00ru4ecKue UCCIeA0BaHmsl, 10 JHU3aifHy IpeicTaB-
nstrotye coboit paHIOMHU3HPOBAHHbIC ClIeTble I1I1ale00-KOH-
TpOJIUpyeMBbIe, B TUHAMUKe KypcoBoro (14 nHeil) npuMeHeHus
npernapara B CyTO4HOM 03¢ 40 MIJI IPOBOAMIIN C COOMIOCHUEM
6uosTrueckux npunuunos. [Tnane6o (3% pacTBOp IIHOKO3bI)
CIIOPTCMEHBI B KOHTPOJIBHBIX IMOArpyIIax Mojay4valu B UJCH-
TUYHOMN JO3UPOBKE, KPATHOCTH WU JJIMTCIIBHOCTU IIPUMCHCHUSA.
OLEHKY BBIPaXEHHOCTH ICUXO(PH3UOIOTHYECKOro CTpecca H
€ro0 OTACJIBbHBIX KOMIIOHCHTOB IIPOBOAMJIM I10 MO)II/lq)l/ILLI/IpO—
BaHHOW aBTOpPaMU TEXHOJOIMHU IO CTaHAAPTHOMY BOIPOCHUKY
B.A. lBan4eHKo.

[Mony4enHble pe3ysbTaThl IOKa3aliu, YTO B 00eHX KOHTPOJIb-
HBIX ITOArpYyHIIax K KOHILY II€pruoa Ha6J’l}O):[eHI/I$[ BBISIBJICHO XOTs
¥ HE CIIMIIKOM 3HAYUTENIbHOE, OJHAKO JOCTOBEPHOE yBEIIHue-
HHE 3HAYCHUS BEIMUYHHBI ICHUXO(PH3HOIOTHUECKOTO cTpecca (¢
38,08+1,38 no41,67+1,71 6amnoB u ¢ 37,52+1,24 10 39,94+0,99
0ajyia y JIErKoaTmIeTOB U TSDKEJIOATIETOB, COOTBETCTBEHHO) M
€ro OTACJIIbHBIX KOMIIOHCHTOB, a Yy CIIOPTCMEHOB, IPUMECHSB-
HIMX B JIMHAMMKE MCCIICOBAaHMs THBOpTUH®acHapTar, rnokasa-
TEJI BBIPQKEHHOCTH IICUXO(U3HOIOIMYECKOTO CTPEcca BeCh-
Ma 3HAYUTEIBHO U JOCTOBEpHO CHMkauch ¢ 48,67+0,69 no
39,17+1,07 y npencraButesei Jerkoi atinetuku u ¢ 41,14+0,46
10 39,97+0,79 — y TsKes10aTIeTOB, YTO YKA3bIBAaeT Ha yilydllle-
HHE TICUXOJIOTMYECKOH cTaOMIIbHOCTH M COOTBETCTBYIOLIEE T10-
BBILICHUE IICUXUYECKOH YCTOMYMBOCTH K HPEACTOSIIEMY BO3-
JICHCTBHUIO COPEBHOBATEIIBHBIX HATPY30K.

Taxum 00pa3om, MOTy4YEHHbIE JAHHBIC YKa3bIBAIOT Ha yiyd-
[IEHHUE TICHXOJIOTHYECKOW TOTOBHOCTH CIIOPTCMEHOB K NpEa-
CTOSIIIIUM COPEBHOBAHHUSIM M 000CHOBBIBAIOT 1[€JI€CO00PA3HOCTh
npuMeHeHHs1 (apMaKoJOTHUECKUX CyOCTaHIMHI Ha OCHOBE
L—apmm«ma JUISL YITy4IICHUs l'ICI/IXOq)l/ISI/IOHOFI/ILIGCKI/IX Xapak-
TEPUCTHK NPH HU3MIECKUX HATPy3Kax C PasHbIM MEXaHH3MOM
JHEProoOeCIICUCHHUS.
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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.



