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Abstract—The aim of this study was to estimate the
effect of personalized metabolic support on the character
of dehydration structuring of blood serum of qualified
athletes. The study included 55 athletes with the category
of cyclical sports. The random number test subjects were
divided into 2 groups: the main group (n=23), where
individualized metabolic correction was performed, and
the comparison group (n=22), whose received placebo.
Blood samples were obtained from athletes of both groups
before the course and immediately after its completion.
Then micro-preparations were prepared using the
technology of classical crystalloscopy. Crystalloscopic
facias were estimated with own system of visuamitric
parameters. The study allowed us to establish that in
qualified athletes, the course of taking biologically active
agents, individualized on the basis of a multiparametric
assessment of the state of oxidative metabolism of blood,
contributed to the optimization of the crystallogenic
properties of blood serum. This was manifested in the
transformation of the structure of the main elements of the
picture in the direction of reducing their size with a
proportional increase in density, as well as in reducing the
degree of destruction of crystals and expanding the
marginal zone of the micropreparation.
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1. INTRODUCTION

t is known that intensive physical training and high
competitive activity, characteristic of highly qualified
athletes, contribute to the emergence of various
dysregulatory pathologies in the latter [1], [2]. This is
manifested in the formation of shifts in the functional state of
the cardiovascular system and parameters of cell and tissue
metabolism [3], [4], [5]. This trend fully applies to oxidative
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metabolism, providing in some cases the formation of
oxidative stress of varying severity [6], [7]. In our previous
studies, we also obtained evidence of a violation of the balance
of pro-and antioxidant systems of the blood in qualified
(professional) athletes, which consisted in a marked increase in
the intensity of lipid peroxidation of blood plasma against the
background of inhibition of the latter's antioxidant potential
[2], [5], [8]-[12]. This determines the need for targeted
correction of these metabolic shifts in the athletes' body.
Currently, the methods of biocrystallomics as new biomedical
science are considered as an informative indicator of the
physical and chemical properties of biological substrates of the
human body [13], [14]. They allow you to indirectly assess
both the current state of metabolism and its dynamics [13]-
[15].

The purpose of the study was to estimate the effect of
personalized metabolic support on the character of dehydration
structuring of blood serum of qualified athletes.

II. MATERIAL AND METHODS

The study included 55 athletes with the category of cyclical
sports. The random number test subjects were divided into 2
groups: the main group (n=23), where individualized
metabolic correction was performed, and the comparison
group (n=22), whose received placebo. The research was
carried out during the training period.

A wide range of parameters of oxidative metabolism
(superoxide dismutase and glutathione peroxidase activity,
glutathione concentration, total antioxidant activity, fatty acid
level, etc.) of blood plasma and red blood cells were evaluated
for the correct selection of the composition of the metabolic
correction agent in the main group. Based on the results of this
test, a composition for metabolic support was made
individually [3]. The duration of the course of daily use of this
composition was similar to the duration of placebo intake by
the subjects of the comparison group and was 1 month.

Blood samples were obtained from athletes of both groups
before the course and immediately after its completion. Plasma
was extracted from blood samples by standard centrifugation.
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Then micro-preparations were prepared using the technology
of classical crystalloscopy [14]. The results of dehydration
structuring of biological fluid were described using a
proprietary  system of semi-quantitative  parameters.
Visuametric indicators evaluated in point scale, were
crystallizability (reflects quantity of the crystallization —
density of the crystalline elements in facias), structure index
(characterized by the complexity of structure), the facia
destruction degree (provides an indicator of the qualitative
side of the process) and the severity of regional zones of
microslides [14].

The obtained data was processed statistically in the
software package Statistica 6.1 for Windows. The normality of
the distribution of parameter values was evaluated using the
Shapiro-Wilk test. Taking into account the nature of the
attribute distribution, the Student t-test was used to assess the
statistical significance of differences. The critical level of
significance for testing statistical hypotheses in this study was
assumed to be 0.05.

III. RESULTS AND DISCUSSION

It was found that initially the athletes included in the main
group and the comparison group were absolutely comparable
in all evaluation indicators, without showing statistically
significant differences (Fig. 1-4).

At the same time, the further dynamics of the
crystallogenic properties of blood serum in the representatives
of the formed groups is not the same. Thus, the subjects who
received placebo, at the end of the course of taking the latter,
did not show significant deviations from the original picture of
the structure of the biological fluid (Fig. 1-4).

On the contrary, when using individualized metabolic
correction, changes in the level of all controlled parameters of
the dehydration structuring of the biological medium were
registered. In particular, the study course contributed to a
significant shift in the nature of crystallization towards the
formation of smaller, single-crystal elements, which increased
the density of their distribution in the micro-product. This
caused an increase in crystallizability in combination with a
corresponding decrease in the structural index (Fig. 1 and 2).
These trends were statistically significant (p<0.05 for both
parameters relative to the first control point of the study).
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Figure 1. Structure index in facias of athletes blood serum
during the administration of personalized vitamin and mineral
complex («*» - statistical value of differences to preliminary
level is p<0.05)

Similar features were recorded for the main indicator of the
correctness of crystallogenesis — the facia destruction degree
(Fig. 3). It is important to emphasize that initially, the athletes
of both groups were found to have sufficiently high values of
this parameter, reaching an average degree of destruction of
the structural elements of the picture. At the end of the course
of placebo administration, the comparison group observed
only a minimal decrease in the value of this parameter (at the
level of statistical trend; p=0.089 relative to the initial state).
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Figure 2. Crystalliability level in facias of athletes blood serum
during the administration of personalized vitamin and mineral
complex («*» - statistical value of differences to preliminary
level is p<0.05)

These trends, which consist in optimizing the
crystallogenic properties of athletes' blood serum after a course
of individualized metabolic correction, are reflected in the
expression of the marginal zone as an indicator of the state of
the proteome of the biosensor [4-6]. In this case, a significant
expansion of the marginal zone of serum micro-preparations
was observed (Fig. 4), which indicates an increase in the
concentration of proteins with native configuration and
physical and chemical properties [6, 12] and can be considered
as a positive trend. In General, the data on the severity of the
marginal zone of the biological fluid facias complement the
positive picture of the response of the athletes' body
metabolism to the conducted metabolic support, demonstrated
by other estimated parameters of crystallization. They also
fully fit into the functional and metabolic response to the
studied effect, shown in our previous studies on the analysis of
physical performance and the state of oxidative metabolism of
the blood of the subjects.
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Figure 3. Destruction degree in facias of athletes blood serum
during the administration of personalized vitamin and mineral
complex («*» - statistical value of differences to preliminary
level is p<0.05)

On the contrary, no significant deviations in the size and
morphology of the marginal zone of facies were found in the
representatives of the comparison group who received placebo

(Fig. 4).
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Figure 4. Clearity of marginal zone in facias of athletes blood
serum during the administration of personalized vitamin and
mineral complex («*» - statistical value of differences to
preliminary level is p<0.05)

This indicates that there is no psychogenic influence on the
result of evaluating the effectiveness of the considered
technology of individualized metabolic correction based on the
parameters of crystallogenic activity of blood serum, which
characterize both mineral and organic components of the
latter.

IV. CONCLUSION

In general, the study allowed us to establish that in qualified
athletes, the course of taking biologically active agents,
individualized on the basis of a multiparametric assessment of
the state of oxidative metabolism of blood, contributed to the
optimization of the crystallogenic properties of blood serum.
This was manifested in the transformation of the structure of
the main elements of the picture in the direction of reducing
their size with a proportional increase in density, as well as in
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reducing the degree of destruction of crystals and expanding
the marginal zone of the microslides.

The technology proposed by us, based on the study of the
dynamics of the crystallogenic activity of athletes' blood
serum, is universal and can be used to evaluate the effect of
various options for pharmacological correction. It is known
that the spectrum of such influences is quite wide [16-18], but
the changes that form in the blood of the examined persons are
nonspecific, which makes it possible to implement the
technology regardless of the characteristics of the drug used.
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