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Introduction

The conducted study
examination and improvement of the pre-competition
training of qualified Greco-Roman wrestlers. Being
an integral task of managing the training process, it is
associated with the development of criteria for assessing
technical skills, physical, and functional training level
based on the biochemical parameters of blood. In the
process of pre-competition training, it seems relevant to
develop additional criteria for assessing the surveyed
groups of Greco-Roman wrestlers, which makes it
possible to judge their condition at a specific time
and identify the leading factors that contribute to their
achievement of a high functional and physical condition,
as well as develop effective programs for their further
training. The solution of this problem is essential and
especially important for qualified athletes, and does not
consist in forced specialized training, but in purposeful
training that models competition.

Abstract

BACKGROUND: The article presents the dynamics of biochemical indicators showing the tension of body functional
systems in qualified Greco-Roman wrestlers at the pre-competition stage. Biochemical indicators can be regarded as
the markers of training level, as a reflection of adaptive changes during performing training loads.

AIM: The study aims to examine the adaptive reactions of body internal systems in wrestlers to the load performed
at the stage of pre-competition training.

METHODS: The methodological basis of the study is the examination of the reaction of body functional systems in
wrestlers (n = 24) in response to the load performed at the stage of pre-competition training. The basis of the studied
indicators of wrestlers’ organisms is the dynamics of the enzymatic activity (ALT and AST), the activity of creatine
phosphokinase, and the balance of anabolic and catabolic processes in the course of a 2-week macrocycle of the
pre-competition training.

RESULTS: A high level of enzymatic activity (ALT and AST) was noted as the response to shock training load in
the first and the second training macrocycles against the background of a negative trend during the entire sports
event, which indicates a directed decrease in the heart’s tension muscle, being an indicator of adaptive changes
occurring in wrestlers’ body energy. The high variability of AST indicators on the first day and creatine phosphokinase
throughout the entire pre-competition training pointed out an individual level of adaptive reactions of the athletes’
bodies in response to the training load taken.

CONCLUSIONS: The results of the study have shown notable dynamics in the indicators of the enzymatic activity
of AST, creatine phosphokinase, and the hormone cortisol in a series of shock training loads, as the response to
adaptive changes in body energy systems, the value of which should be considered during the pre-competition
training.

During sports performances, Greco-Roman
wrestlers need to show maximum strength, vestibular
stability, coordination, and endurance, which are an
advantage in an equal fight. Short-term repetitive fights
show the advantage of attacking actions in conditions
of active dynamic work of a glycolytic nature. The
pre-competition stage of the training of Greco-Roman
wrestlers is particularly important, while the macrocycles
of that stage model competition-like training loads. The
goal of the study is to examine the adaptive reactions
of the internal systems of Greco-Roman wrestlers’
organisms to the load performed during pre-competition
training.

is devoted to the

The pre-competition shock training of qualified
Greco-Roman wrestlers causes a specific manifestation
of the functional reactions in their bodies’ internal
systems.

The analysis of sports training of qualified
Greco-Roman wrestlers has shown that there is no
unified approach to assessing the adaptive mechanisms
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of body energy systems at the pre-competition stage,
which indicates the novelty of this study. Previously,
performed works have shown the demand for the study
of the control of heart rate variability in strength sports
athletes [1], [2], [3], [4]; the control of biochemical
parameters of athletes’ training level by the example
of weightlifters and martial arts athletes [5], [6]; the
connection between heart rate and steroid hormones
in their impact on muscle load [7], [8]; hormonal activity
of testosterone and cortisol, and the effect of cortisol on
the psych emotional state of strength sports athletes
[81, [9], [10], [11], [12], [13]; control of thyroid-stimulating
hormone during physical activity [14], [15]; and complex
diagnostics of training level [16], [17], [18],[19], [20], [21].

The quantity of functional shifts in the body
of qualified Greco-Roman wrestlers depends on
the power of the performed load and the degree of
responses. Taking into account the specific nature of
training work in Greco-Roman wrestling, one should
consider the internal tension of functional systems, the
size, and duration of their manifestations as the energy
costs of the performed loads. The loads performed
in the conditions of pre-competition training form the
response of the athletes’ organism functional systems,
which in the process of competitive wrestling is the
criterion for assessing training level. All this indicates
the novelty of the study.

Methods

The control of the studied indicators was
executed in the context of the present surveys in the pre-
competition training period. The study has covered the
dynamics of enzymatic activity of ALT and AST and the
balance of the hormones cortisol and testosterone, as a
reflection of the anabolic and catabolic mechanisms of
the body’s reaction in the macrocycle of pre-competition
training of Greco-Roman wrestlers (n = 24).

Biochemical studies were carried out on
the 1% training day of the microcycle, the 4™ and the
9" shock training days of the microcycle, and the 7" and
the 12" off days. The control of the studied indicators
was carried out with regard to the present surveys at
the stage of a 12-day pre-competition training.

Results

The prerequisite for this study was the
examination of markers of the adaptive changes in
Greco-Roman wrestlers’ body functional systems at
the stage of pre-competition training, which simulated
competition.

The reaction of the athletes’ bodies to the load
performed in the process of pre-competition training
is the marker of the adaptive reactions that model a
competitive macrocycle. The responsive adaptation
mechanism to the performed loads creates the need
to take into account additional criteria for functional
support in the process of pre-competition training.

The core subjects of the study have been the
dynamics of the enzymatic activity of ALT and AST as
an indicator of the muscular supply to special strength
workout; the cardiovascular system as an indicator
of the energy supply of the body; liver function as a
mechanism regulating metabolic processes during
muscular work; and balance of anabolic and catabolic
processes — cortisol/testosterone — in response to the
loads performed. The repetition of training loads during
pre-competition training is cyclical, which forms the
responsive reaction in athletes’ bodies when ensuring
a high level of training.

The results of the study indicated the
responsive nature of the enzymatic activity of AST
in response to the loads performed on the 1%, the
4" and the 9" load days during the pre-competition
training period (52.3 + 24.6 U/L; 56.4 + 16.3 U/L; and
57.1 £ 13.1 U/L, respectively), along with ALT response
on the same shock training days being within the
physiological norm (41.9 + 22.0 U/L; 37.6 £ 14.7 U/L;
and 38.9 £ 13.7 U/L, respectively). This indicates the
response of the cardiovascular and hepatobiliary
systems in conditions of intense muscular work, as
the marker of the adaptive reactions of body energy
systems in Greco-Roman wrestlers (Figure 1).
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Figure 1: Dynamics of indicators of ALT and in qualified Greco-
Roman wrestlers at the stage of pre-competition training

The reaction of AST and ALT indicates the
amount of work performed in the pre-competition training
by qualified athletes. The variability of AST indicators on
the 1* and the 9" days of the pre-competition training
points out the individual reactivity of the athletes’
organism in response to the competition-like shock
training load performed. A decrease in the variability of
the studied indicator during the pre-competition training
is a phenomenon of the adaptive reaction of Greco-
Roman wrestlers’ body energy systems.

Open Access Maced J Med Sci. 2022 Jan 01; 10(A):12-15.



A - Basic Sciences

Sports Medicine

It should be noted that De Ritis ratio, reflecting
the AST/ALT correlation throughout the entire macrocycle,
remains within the normal range (1.34 + 0.1), which
indicates the optimal reaction of the functioning of the
cardiovascular and hepatobiliary systems of the athletes’
bodies in the process of pre-competition training.

The balance of anabolic and catabolic
hormones (cortisol/testosterone) in the pre-competition
training macrocycle remains within the physiological
norm, which indicates an adequate responsive reaction
of the body to the performed load (Figure 2).
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Figure 2: Dynamics of indicators of cortisol and testosterone of
qualified Greco-Roman wrestlers at the stage of pre-competition
training

Along with this, the dynamics of the stress
hormone cortisol reflect the effect of shock training
loads within the physiological norm on the 4" and the
9" days (539.3 + 99.0 nmol/L and 521.3 + 111.3 nmol/L,
respectively) with a tendency to increase by the start
of competition performance, thus being an indicator of
neurohumoral reactions of the central nervous system,
associated with an increase in psycho-emotional stress.
The dynamics of the testosterone hormone balance the
effect of shock training loads in relation to catabolic
reactions (22.1 £+ 5.6 nmol/L and 20.5 + 4.5 nmol/L,
respectively).

It is also worth paying attention to the safety
of the studied values of the enzymatic activity of ALT
and AST, and the hormonal activity of cortisol and
testosterone on the 7" and 12" days off, which indicates
the formation of a stable reaction of the energy supply of
the athletes’ bodies during the pre-competition training.

Discussion

The study of the dynamics of the energy
systems’ functional reactions in qualified Greco-Roman
wrestlers in response to the competition-like shock
training loads is a new vector of modern biological
studies, indicating the formation of adaptive changes
at the stage of pre-competitive training. The study of
this issue can be based on the control of the indicators
of the functioning of main body systems that provide

the efficiency of the cardiovascular and hepatobiliary
systems under conditions of intense muscular work,
as an energy mechanism of the response of enzymatic
activity and the hormonal system.

The results of the study reflected marked
reactions of the AST and ALT enzymatic activity against
the background of the balanced reaction of cortisol and
testosterone in response to the competition-like training
loads, thus being a responsive reaction of adaptive
changes in qualified Greco-Roman wrestlers’ body
energy systems at the stage of their pre-competitive
training. High variability of AST indicators points out
an individual response to the training load performed.
A decrease in this variability characterizes the adaptive
mechanisms of energy systems to the work performed.

The functioning levels of the qualified Greco-
Roman wrestlers’ various body systems during pre-
competition training constitute a scientific interest as
an additional criterion for assessing their adaptive
response to the performed load, and for optimizing the
training process.

Maintaining a high level of enzymatic activity
and the balance of hormonal activity on days off
indicate a high level of energy supply in athletes during
pre-competition macrocycles.

Conclusion

The results of the study have shown the
dynamics of the adaptive reactions of the qualified
Greco-Roman wrestlers’ energy systems in response
to the load performed at the stage of pre-competition
training. The functioning levels of the qualified Greco-
Roman wrestlers’ various body systems during pre-
competition training constitute a scientific interest as
an additional criterion for assessing their adaptive
response to the performed load, and for optimizing the
training process.

Maintaining a high level of enzymatic activity
and the balance of hormonal activity on days off
indicate a high level of energy supply in athletes
during pre-competition macrocycles. The most notable
indicators of AST and ALT on the 1* and 9" days of
training macrocycle and in response to shock training
are the biological markers of the training level of
qualified Greco-Roman wrestlers. Another marker is
the increasing role of the stress hormone cortisol in
response to psycho-emotional stress on the eve of the
competition.

The dynamics of variability of AST indicators
should be taken into account as biological markers of
individual training level at the stage of pre-competition
training, being a reaction of body functional systems
in response to the loads performed, which forms a
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new look at the study of the adaptive mechanism of
the energy systems in Greco-Roman wrestlers. The
stability of the mechanisms of energy supply on the
days off during the pre-competition macrocycle should
be regarded as a high level of adaptation of the Greco-
Roman wrestlers’ organisms to the loads performed,
which indicates the need to take this factor into account
in the process of athletes’ preparation.
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