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Annotation: The aim of the study was to study the effect of energy drinks on a number of biochemical
parameters of the body after their use for 21 days. The urgency of the problem is connected with the need
to study the mechanism of influence on the metabolism of energy drinks that are widely used at the present
time. The study was conducted on volunteers. Biochemical analyses were carried out on the basis of a
scientific and educational laboratory. Significant changes in the level of low-density lipoproteins (LDL),
triacylglycerols (TAG), calcium ions and triiodothyronine (T3) were detected. It is suggested that the
mechanism of stimulating effect of energy drinks and their ambiguous effect on metabolism is observed:
an increase in the level of T3 and calcium ions, a decrease in TAG and LDL are noted.
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InRussia, "energy" drinks are currently gaining great popularity [6]. The widespread use of EN is explained
not only by their taste qualities, but also by the subjective assessment of those who drink them, i.e., an
increase in working capacity for a certain period after taking EN, lack of drowsiness, euphoria, etc. [6, 7].
Recently, many people believe that the use of EN has a detrimental effect on both the state of organ
systems and the mental component of a person [8]. Many people enjoy using EN. At the same time, there is
an insufficient amount of research on the effects of energy drinks on metabolism. Our research is relevant
because of the popularity of EN among young people, the widespread use of EN-from educational
organizations to night clubs and bars. EN is mixed with alcohol, which leads not only to a tonic effect of
EN, but also to a depressing effect on the central nervous system (CNS), since alcohol and EN are
antagonists. Some countries, after studying the composition of EN, have added them to the list of
medicines and only sell them in pharmacies [6]. In this regard, the aim of our work was to determine the
effect of energy drinks on a number of biochemical parameters of blood and to interpret the data obtained
with the identification of a possible mechanism of action of EN on the human body. To achieve this goal,
we determined such indicators in the blood serum as cortisol, T3, T4, cholesterol, LDL, HDL,
triacylglycerols, calcium and iron ions after usingenergy drinks for 21 days.

Partinvestigated numberof subjects:. Gender distribution — no. 1) The study period is 2 weeks 2) 140 +/-
cans of energetika "Flesh” 250ml 3) 120+ / - vacutainers 4) 240+ / -

Age of the subjects: from 20 to 25, because we believe that it is people of this age who use EN most often.
Data analysis and monitoring were performed using a Cobas Integra biochemical analyzer on the basis of a
scientificand educational laboratory. We made two samples: control data and post-study data. The
significance of differences between the two groups was determined by the paired parametric Student's t-test
[5]. For the correctness of the statistical analysis, the samples were previously checked for the normality of
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the distribution (using the methodSchopiro-Wilkie) [4], since the Student's t-test is aimed at estimating
differences in the average values of two samples that are distributed according to the normal law. One of
the main advantages of the criterion is the breadth of its application. It can be used to compare the average
of dependent (related) and independent (unrelated) samples, and the samples may not be equal in size. The
Student's method can be used to test the hypothesis of a difference in mean values only for two small
groups. Dependent samples are samples that consist of the same objects that are observed under different
conditions, for example, before and after some exposure, or during the height of the disease and on the 3rd,
Oth, etc.days of the study. Due to the pairwise nature of the data, the two samples must have the same
volume n. In our case, the samples are low-volume (n=10) and dependent, and for this reason, the Student's
paired t-test is used.

About reasoning the results. The results are shown in HO: the average values of the two groups are equal to
each other, there are no differences. H1: the average values of the two groups are not equal to each other,
there are differences.

Hypothesis testing is carried out on the basis of the results of the conducted statistical criterion. The results
of the reliability of differences in the average values for individual biochemical parameters according to the
Student's criterion are shown in Table.2. The decision to reject and accept the statistical null hypothesis is
made based on sample data. The applied criterion allows you to find the probability that both averages
belong to the same population. If the probability p is below the significance level (p < 0.05), which
corresponds to the probability of an error-free forecast, the null hypothesis is rejected, the difference should
be considered reliable (significant), i.e. due to the influence of some factor, which will also occur in the
general population. From this, according to the conducted studies, it follows that the significance of
differences in such indicators as cortisol, T4, cholesterol, HDL, iron are not statistically significant. The
significance of differences in T3, LDL, TAG, and calcium is valid. It is safe to say that the concentration of
the latter components in the blood varies. Thyroid hormones are essential for normal growth and
development of the body. They control the formation of heat, the rate of oxygen uptake, are involved in
maintaining normal function of the respiratory center, exert inotropic and chronotropic effects on the heart,
increase the number of beta-adrenergic receptors in heart muscle, skeletal muscle, adipose tissue and
lymphocytes, increase the formation of erythropoietin and increase erythropoiesis, stimulate motility of the
gastrointestinal tract, stimulate the synthesis of many structural proteins in the body [1, 2]. In our work, a
significant increase in T3 was shown.

IndicatorsUnder the action of T3, the synthesis of oxidoreductases, and Na+-K+-ATPASE increases, so
redoxreactions are accelerated, oxygen consumption by tissues increases, aerobic oxidation increases, ATP
production increases (calorogenic effect), and the number and size of mitochondria increases [3]. At the
same time, nervous system excitation and tachycardia are observed [1, 13]. Thyroid hormones increase
fatty acid oxidation, gluconeogenesis, aerobic glucose oxidation, and synthesis, and trigger activation of
the initial stages of purine and pyrimidine synthesis [3, 12, and 13]. We did not detect an increase in T4,
glucose levels and a decrease in cholesterol in the blood, so it is illegal to draw a conclusion about the
development of thyrotoxicosis. Apparently, there is a short-term stimulation of biological functions based
on the induction of the body's energy under the influence of T3. However, a significant increase in T3
attracts attention and requires further research in this direction in conjunction with the study of TSH, since
any significant change in the hormonal status of the body's system, which can negatively affect the long-
term use of EN. Increased calcium levels can be linked to two mechanisms. The first mechanism is the
leaching of calcium from bone tissue, which leads to osteoporosis. However, we did not conduct a study of
the level of parathyroid hormone and vitamin D3 to conclude in favor of this mechanism. If
hyperparathyroidism is detected, it would be reasonable to think about the stimulating effect of parathyroid
hormone on the induction of hyperlipoproteinemia and the counterinsular effect of EN, as well as their
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negative effect on spermatogenesis [1,2,6,8]. The second mechanism may be associated with stimulation of
liver EN alpha-hydroxylase, since the metabolism of substances present in EN requires activation of the
monooxygenase detoxification pathway [3]. In turn, activation of this enzyme leads to an increase in the
formation of calcitriol, which increases the absorption of calcium from the intestine into the blood. In this
case, an increase in calcium can be considered as a positive reaction to the introduction of EN. It follows
from the above that it is necessary to continue the study of these parameters when using EN, adding them
to the definition of thyroid-stimulating hormone, free fatty acids, parathyroidhormone, calcitriol, inorganic
phosphorus, magnesium. The decrease in LDL and triglycerides in the blood serum observed after the use
of energy drinks for 13 days can be considered as a positive trend, but it requires further studies at different
times with a complete serum lipidogram to talk about the anti-atherogenic effect of energy drinks.

Inepisodes

1) Under the influence of EN, an increase in T3 and, as a result, an increase in oxidative processes in
tissues, accompanied by the supply of ATP to the brain, which is perceived by the body as a positive
stimulus;

2) An increase in blood calcium can play a positive role in the aspect of structural adjustment
(mineralization) of bone tissue, provided that the level of vitamin D3 and parathyroid hormone is
studied.

3) Under the influence of energy drinks, a decrease in LDL and TAG was observed 14 days after their use,
which may indicate an anti-atherogenic effect of energy drinks, but for a final conclusion on this point,
further research is required at different times with a complete blood serum lipidogram.
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