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will be carried out towards forming a conceptual approach to developing effective standardized protocols for pro-

viding rehabilitation assistance at different stages and periods of rehabilitation to those in need, including military

personnel, taking into account modern international standards and strategies for providing rehabilitation assistance.
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The article discusses the role of magnesium in the body, which is one of the main intracellular elements that plays
a leading role in the activity of vital organs, participates in many cellular functions including signal transmission,
energy production, protein metabolism, and acts as a molecular stabilizer for RNA and DNA ribosomes. Hypomag-
nesemia leads to disturbances in the cardiovascular, nervous, immune, and digestive systems. Based on magnesium,
mono (magnesium sulfate, magnesium citrate, etc.) and complex preparations (MagneB6, Maalox, ATP forte, etc.)
have been created and are being created. Imbalances in magnesium content are associated with the development of
cardiovascular diseases such as arterial hypertension, arrhythmias, heart failure, as well as the occurrence of neuro-
degenerative diseases of the CNS (parkinsonism, Alzheimer's disease, dementia), as magnesium is involved not only
in nucleic acid metabolism but also in signal transmission in the CNS. Therefore, monitoring magnesium levels in the
cardiovascular, nervous, and other systems may be a target for the influence of magnesium preparations. In indi-
viduals with digestive tract diseases, changes in magnesium content have also been identified in the cardiovascular
system and CNS. Changes in magnesium content are associated with the occurrence of cardiovascular and digestive
tract diseases in children, as well as the course of pregnancy in women. This indicates the need for further research
into the properties of this trace element in normal and pathological conditions, as well as the search for new meth-
odological approaches to determining its functional impact on the human body.
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body and normal functioning of organs and systems. In
previous publications, the pharmacological properties of

Connection of the publication with planned research
works.

The article is presented as part of the planned re-
search work of the Department of Pharmacology on "Ex-
perimental Substantiation of Combined Use of Cardiotro-
pic Drugs" (Registration No. 0111U009417).

Introduction.

In addition to vitamins and hormones, micro — and
macroelements are necessary for the functioning of the

zinc, iron, selenium, amino acids were revealed, and their
role in the functioning of the body and the development
of new drugs was determined.

At the same time, significant attention is currently
focused on the role of magnesium, which is a key micro-
element in the body and is second only to potassium in
terms of content. Magnesium, the twelfth element of the
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periodic table, was first obtained in 1809 by English scien-
tist Humphry Davy through electrolysis and was named
“magnesium” from the French word “magnifique,” which
means “magnificent.” This element justifies this name,
as evidenced by its involvement in improving endothelial
function and its role in the metabolism of vital organs [1-
2]. The total content of magnesium in the body of an av-
erage adult human is about 1000 mmol or 24 grams. Cells
contain about 40-50% of the total magnesium content,
while the rest is found in muscles. 96% of magnesium is
intracellular. This element has become known not only
due to the introduction of magnesium-containing drugs
into medical practice, but also due to their wide applica-
tion in various industries and agriculture [3]. The litera-
ture data presented in the review determine whether the
pathogen exhibits consequences of diseases associated
with changes in magnesium content in the body [4-5].

The aim of the study.

To analyze the physicochemical, biochemical, phar-
macological, clinical properties of magnesium and its
preparations, and the spectrum of their application in
clinical practice.

Object and methods of research.

The research was conducted based on a literature re-
view, including PubMed, Google Scholar, Scopus, on the
topic of the study.

Results of the research and their discussion.

Magnesium is considered as biometal, along with po-
tassium, calcium, zinc, cobalt, manganese, molybdenum,
iron, and copper. Although the content of biometals in
the body is small, they determine the coordination of
processes of excitation, contraction, relaxation of mus-
cles, transmission of impulses in the nervous and cardio-
vascular systems, and functioning of other vital systems
[6]. Magnesium ions play an important role in the regula-
tion of almost all organs and systems. Magnesium acts
as a structural component of cells, serving as a trigger,
allosteric effector, or modulator of a wide range of energy
and plastic reactions.

Comparison with calcium, magnesium ions are more
hydrated and have a pronounced ability to form coordi-
nation bonds with biomembrane elements, forming co-
ordination ligands. As the concentration of magnesium
increases, its ability to form complexes decreases, while
for calcium, it increases. Inorganic salts and hydroxides
of magnesium are well or moderately soluble in water
and are strong electrolytes. Even though the four ele-
ments — potassium, calcium, sodium, and magnesium
— play an important role in the body, magnesium ranks
second in terms of content in organs and systems after
potassium [7]. Magnesium not only competes with cal-
cium, but also prevents the influx of sodium into cells.
This may be related to the unidirectional effect of magne-
sium and potassium on the activity of Na+-K+-ATPase, as
well as the magnesium-sodium antiporter. For example,
the introduction of magnesium prevents cardiomyocytes
from losing potassium and calcium, and from the influx of
sodium. Magnesium participates in energy metabolism,
specifically in the metabolism of adenosine nucleotides,
the conversion of ADP to ATP with the participation of in-
organic phosphorus, and the breakdown of ATP to ADP
through complex formation with both adenosine nucleo-
tides.

Magnesium promotes the conversion of adenosine
monophosphate into cyclic adenosine monophosphate

by influencing adenylate cyclase. Approximately five
hundred proteins are associated with magnesium ions
through the carboxyl group, and magnesium serves as
a cofactor in about 350 enzymes. Magnesium interacts
with membrane-polarizing groups. It also forms complex-
es with glucose, with the stability of magnesium-glucose
complexes being greater than that of calcium, which is
attributed to electrostatic interactions. For coordination
compounds, the entropy contribution is higher for mag-
nesium-glucose complexes, while the enthalpy contribu-
tion is higher for calcium-glucose complexes. Magnesium
complexes with glucosamine are more stable than calci-
um-glucosamine complexes. Magnesium participates in
glycolysis, oxidative phosphorylation, and is required for
the synthesis of RNA and DNA, as well as for the function-
ing of mitochondria. Magnesium enzymes are involved
in protein synthesis, muscle contraction, nervous system
function, glycemic control, ionic fluxes, especially calcium
channels [8].

After magnesium intake through water and food, a
person weighing 70 kg contains 25-28 grams of magne-
sium in various tissues: 50-53% in bones, 27-28% in mus-
cles, 19-20% in other soft tissues, 0.5% in erythrocytes,
and 0.3-0.4% in blood plasma. Like calcium, magnesium
participates in enterosorption in the gastrointestinal
tract, renal reabsorption and secretion, and exchange
processes in various organs, forming magnesium depots
(e.g., in bones) [9]. This contributes to maintaining a
beneficial level of calcium in bones and supporting the
crystalline lattice of tooth enamel [10]. Hypermagnese-
mia, a condition where the total serum magnesium level
exceeds 1.2-1.3 mmol/L, is a less common phenomenon.
It can occur in chronic kidney diseases, acute renal failure,
excessive magnesium therapy, epilepsy, eclampsia, and
prolonged stress. Adrenergic stimulation of lipolysis can
increase magnesium deficiency by forming complexes of
magnesium with fatty acids. Thromboxanes and endothe-
lins, which are formed because of fatty acid metabolism,
contribute to this condition.

Physical and emotional stresses increase the need
for magnesium. Magnesium plays a significant role in
the functioning of neurotransmitter systems. It acts as
an agonist of glutamate receptors and participates in the
activation of ATP-dependent potassium channels, block-
ing the influx of calcium through voltage-gated calcium
channels. Magnesium is an agonist of GABA-A receptors
and an antagonist of angiotensin Il receptors, activat-
ing neurotransmission associated with protein kinase C
function [11]. The use of lithium medications may lead to
hypermagnesemia, where the level of magnesium in the
blood increases parallel to the concentration of calcium.

Hypomagnesemia is more commonly encountered in
clinical practice. Hypomagnesemia is observed in severe
conditions of patients, including critical illnesses and cer-
tain diseases of vital systems and organs. This primarily
applies to stress situations accompanied by increased lev-
els of catecholamines and glucose. In this case, there is an
increase in magnesium excretion in urine. Stress, elevat-
ed catecholamine levels, increase the frequency of car-
diovascular events, including arterial hypertension. Hypo-
magnesemia is observed in cases of inadequate intake of
magnesium from food, exposure to pesticides in the gas-
trointestinal tract, decreased vitamin D levels, consump-
tion of hard water, and alcohol. Hypomagnesemia may
be caused by medications such as H1 and H2 histamine
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receptor blockers, beta 1 and alpha-adrenergic agonists,
sodium bicarbonate, antibiotics, antituberculosis and an-
tiviral drugs, methylxanthines, antiarrhythmic drugs, ACE
inhibitors, cardiac glycosides, diuretics, CNS stimulants,
glucocorticoids, immunosuppressants, progestins, estro-
gens, and proton channel blockers, androgens [12-14].

Magnesium is involved in cell proliferation processes,
depending on the state of the nervous system and ho-
meostasis. The magnesium content significantly decreas-
es in severe diseases such as carcinogenesis and diabetes
mellitus [2]. Studies on endothelial cells have shown that
magnesium transports the TRPM7 potential receptor
[15]. Magnesium content changes proportionally with
changes in cognitive function [16]. The magnesium con-
tent in cerebrospinal fluid correlates with the magnesium
content in erythrocytes, and the magnesium content in
the pituitary gland determines the ability to memorize,
which is somehow related to DNA structure. Studies fo-
cusing on determining magnesium levels in cells and in-
tercellular fluid have established its direct influence on
human health [17]. Magnesium deficiency is often associ-
ated with deficiencies in potassium, copper, zinc, and less
commonly chromium, cobalt, or nickel in blood serum. It
is known that a decrease in magnesium levels is accom-
panied by an increase in calcium concentration, which
is observed in type 2 diabetes. It is important to note
that magnesium deficiency contributes to potassium
exchange disorders, which play a role in cardiovascular
pathology. Decreased magnesium content may be asso-
ciated with increased excitability of the nervous system,
and in cardiomyocytes, it may lead to tachycardia and ec-
topic arrhythmia. Decreased magnesium concentration
in smooth muscle cells leads to increased blood pressure
and headaches, as well as cramps, abdominal pain, bron-
chospasm, and uterine hypertonicity [18]. Long-term
magnesium deficiency can lead to the development of
cardiovascular and cerebral pathological conditions, such
as heart attack, stroke, and atherosclerosis. Magnesium
deficiency not only contributes to the onset of these dis-
eases, but also to their severe course. Currently, there are
many magnesium preparations available in various doses
and different pharmaceutical forms, including inorganic
salts such as sulfate, chloride, hydroxide, oxide, and salts
of organic acids. Inorganic magnesium salts have low
bioavailability, which is why magnesium sulfate is pre-
scribed as a laxative and detoxification agent. Organic
magnesium salts have significantly higher bioavailability,
making them more relevant for use, such as magnesium
citrate, lactate, orotate, pyroglutamate, and others. Or-
ganic magnesium salts are better absorbed, better toler-
ated, and less likely to cause side effects. Treatment with
magnesium will be more effective when combined with
magnesium fixatives such as vitamins B1 and B6, glycine,
orotic acid, and others. Different magnesium salts have
their own indications, for example, magnesium citrate is
used in nephrolithiasis, and magnesium hydroxide is used
as an antacid.

Vitamin B6 is the main regulator of magnesium in the
human body, as both magnesium and B6 are important
for the prevention of endothelial dysfunction in arterial
hypertension, carbohydrate and lipid metabolism, and
mitochondrial function. There is a correlation between
the development of ischemic heart disease and these
micronutrients. Therefore, Magnesium-B6, a preparation
consisting of magnesium citrate and pyridoxine, is used

to replenish magnesium stores [19]. Asparks (Panangin),
which contains potassium and magnesium aspartates,
also has high bioavailability. Aspartate anions are ab-
sorbed by the body and enter metabolic pathways (amino
acid metabolism, urea cycle, Krebs cycle) without burden-
ing the excretory systems, and intensify the detoxification
of nitrogen metabolism products in the kidneys. This is
important for the prevention of arterial hypertension, as
increased levels of uric acid and decreased magnesium
levels can trigger arterial hypertension. Therefore, mag-
nesium and potassium ions are necessary for reducing
and normalizing systolic and diastolic blood pressure in
hypertension. Systematic depletion of magnesium stores
contributes to the development of chronic endothelial in-
flammation, increased risk of cardiovascular and cerebro-
vascular diseases, and may also lead to insulin resistance,
intolerance, and diabetes [19-23].

In this pathology, magnesium deficiency is associated
with intensified free radical reactions, oxidative stress,
and inflammation. Magnesium preparations are effec-
tive in blocking IL-1B, one of the main inflammatory fac-
tors. These preparations also have anti-inflammatory ef-
fects by suppressing the membrane cytoplasmic P2X7R
receptor [24]. Increasing magnesium concentration in
body fluids protects against oxidative stress and changes
in immune competent cells [25]. In heart failure, plasma
magnesium concentration is inversely correlated with
the level of C-reactive protein and tumor necrosis factor
(TNFa). Decreased plasma magnesium levels are associ-
ated with increased levels of monocyte chemoattractant
protein-1 (MCP-1) and interleukins, such as IL-1, IL-6,
TNFaq, IL-8, MCP-1, in the blood.

In heart failure, several interconnected metabolic
changes occur:

1. Induction of oxidative stress, as significant amounts
of magnesium are consumed during stress [26].

2. Activation of the renin-angiotensin-aldosterone
system.

3. Weakening of calcium channel inhibition.

4. Activation of phagocytosis.

5. Diminished antagonism of magnesium towards
NMDA receptors, resulting in excitotoxicity and hyperpro-
duction of pro-inflammatory substance P.

6. Activation of NF-kB-mediated signaling and in-
creased transcription of cytokines and pro-inflammatory
genes.

7. Reduction in the levels of anti-inflammatory media-
tors such as NO, lipoxins, resolvins, and protectins.

Low magnesium levels increase the oxidative activity
of neutrophils, while high magnesium levels significantly
reduce the production of free radicals in rats and poly-
morphonuclear cells in humans [27].

Loss of magnesium content in the myocardium has
been observed in myocardial infarction and acute heart
failure in the area of necrosis formation. It has been
noted that magnesium prevents the occurrence of ar-
rhythmias, whereas magnesium deficiency can lead to
fatal arrhythmias. Magnesium can strengthen the poten-
tial of ventricular myocardium, as low magnesium levels
in cardiomyocytes lead to membrane destabilization,
while high magnesium levels stabilize the membranes.
Therefore, there is accumulating evidence that magne-
sium preparations can prevent arrhythmias. They are
effective in various types of tachyarrhythmias, including
those caused by digoxin, multifocal atrial tachycardia in-
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duced by neuroleptics, as well as those observed before
surgery, in emergency treatment of arrhythmias caused
by antiarrhythmic drugs, and in the postoperative period.

Magnesium also has anti-ischemic effects. In patients
with variant angina, a decrease in magnesium levels cor-
relating with the development of vasospasm has been
observed. A decrease in magnesium levels has also been
documented in the diagnosis of chest pain and ST seg-
ment deviations during coronary spasm. There are stud-
ies that demonstrate the effectiveness of magnesium
preparations in patients with myocardial infarction and
ST segment elevation [28].

One of the well-known effects of magnesium is its
ability to lower blood pressure. The mechanism of this ef-
fect is explained by its natural blockade of calcium chan-
nels. Magnesium also competes with sodium for binding
sites on smooth muscle cells of blood vessels. Additional-
ly, it increases the production of prostaglandin E through
its one-way influence on potassium, leading to endothe-
lium-dependent vasodilation and correction of endothe-
lial dysfunction in patients with arterial hypertension and
diabetes, thereby reducing calcium and sodium levels.
Magnesium is also an important factor in the enzyme
delta-6-desaturase, which limits the rate of conversion of
linolenic acid to gamma-linolenic acid. Gamma-linolenic
acid, in turn, elongates to dihomo-gamma-linolenic acid,
which is a precursor of prostaglandin E1 (PGE1) that has
vasodilatory effects and inhibits platelet aggregation [29-
30].

Magnesium preparations are effective as antiarrhyth-
mic agents. Magnesium orotate, like other magnesium
preparations, has an antiarrhythmic effect, as well as
membrane-stabilizing properties. Magnesium partici-
pates in the depolarization of cardiomyocytes and main-
tains electrolyte balance. The early magnesium prepa-
rations (sulfate, oxide) had an absorption rate of about
5%, but with the introduction of lactate and citrate, ab-
sorption increased to 50%. Organic acid salts (aspartate,
orotate, glycine) were well absorbed without a laxative
effect. Magnesium orotate prevented and alleviated ven-
tricular arrhythmia in experiments on rats [31-32]. The
preparation modulated the duration of action potential
and reduced myocardial excitability, increased PR and
QRS intervals, prolonged the refractory period of atria
and ventricles, thus reducing arrhythmogenic effects.
This effect was mediated through the influence on T and
L calcium channels, as well as Na+-K+-ATPase, which pre-
vented excessive potassium expression.

A deficiency of magnesium leads to decreased plate-
let aggregation. Additionally, a decrease in magnesium
content worsens the outcome of hypokalemia, as magne-
sium deficiency disrupts the function of Na+-K+-ATPase,
leading to reduced uptake of potassium by cells and de-
creased potassium content. The use of beta 1-adrenergic
blockers, as well as disturbances in magnesium intake or
expression, may contribute to the development of hypo-
magnesemia. Magnesium deficiency can also result in
cardiomyopathy. In patients with cardiomyopathy, both
in animals and humans, magnesium deficiency has been
observed, accompanied by a dose-dependent reduction
in the size of the lesion. Studies have shown that magne-
sium not only reduces the risk of developing cardiomy-
opathy and endocardial fibrosis, but also maintains ATP
levels in the body. In addition, inadequate magnesium

content is associated with mitochondrial dysfunction
[33].

Deficiency of magnesium has been shown to play a
role in the survival of patients with cardiomyopathy and
heart failure [32]. It has also been shown that patients
with mitral valve prolapse have magnesium deficiency,
which is associated with reduced magnesium content in
lymphocytes, leading to induction of fibrosis and deple-
tion of glycogen stores.

Magnesium is a natural anti-stress factor that inhib-
its the development of excitatory processes in the cen-
tral nervous system (CNS) and reduces the sensitivity
of the body to external influences. While calcium and
glutamate are excitatory substances and can be toxic
in excess, magnesium protects NMDA receptors from
toxin action and ensures activation of the neuroprotec-
tive agent glycine [34]. The recommended daily intake of
magnesium is 400 mg for men and 500 mg for women.
Magnesium deficiency is more common in women, and
the need for magnesium increases during pregnancy and
lactation. Special attention should be paid to magnesium
supplementation in pregnant women, as this mineral
is essential for stabilizing the processes of mitosis and
meiosis, which contribute to the formation of a healthy
embryo. Magnesium is found in significant amounts in
the heart, brain, muscles, but its highest concentration
is in the placenta [33]. Therefore, magnesium deficiency
in pregnant women results in placental pathology, inhi-
bition of physiological apoptosis leading to embryonic
developmental defects, alkaline phosphatase activity al-
teration in the placenta negatively affecting phosphate
metabolism and transport of class G globulins. In addi-
tion, pregnant women with magnesium deficiency may
experience seizures, more commonly in calf muscles,
arrhythmias, and increased excitability. Moreover, it has
been observed that magnesium deficiency in pregnancy
leads to an increase in the level of cascade apoptosis [34].
At the same time, mice that received magnesium acetyl
taurate at all doses showed an increase in magnesium
levels in brain tissue and skeletal muscles. Moreover,
the increase in magnesium levels was more pronounced
after a single administration of the preparation com-
pared to twice-daily administration. The mechanisms of
magnesium transport were found to be dependent on
electrochemical gradient, transmolar transport, and the
soluble form of magnesium. Symptoms of magnesium
deficiency and stress are very similar and are accompa-
nied by dizziness, anxiety, uncontrollable weakness, and
headache. Magnesium penetrates very well through the
blood-brain barrier, controls membrane excitability, and
is present in significant amounts in the extracellular space
and cerebrospinal fluid, playing a significant role in brain
homeostasis. In cerebrospinal fluid, magnesium exists in
free and protein-bound forms [34]. Hypomagnesemia
carries not only the risk of neurological and psychiatric
disorders, but also type 2 diabetes, metabolic syndrome,
osteoporosis, and cardiovascular diseases [2]. It has been
established that magnesium deficiency not only leads to
stress, but also to depression, cognitive memory disor-
ders, and degenerative diseases. The manifestations of
central nervous system disorders correlate with the du-
ration of magnesium deficiency — prolonged magnesium
deficiency leads to impaired hippocampal function and
neurodegenerative and cognitive disorders [35]. Mag-
nesium deficiency can also trigger bipolar disorders and
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may require magnesium supplementation, especially in
combination with vitamin B6 [36-38].

Research has shown that magnesium ions block
NMDA-associated channels in a voltage-dependent man-
ner and, by engaging in non-competitive antagonism with
glutamate, inhibit its release, thereby reducing excitotox-
icity [38]. Hypomagnesemia leads to genetic disorders
of the central nervous system (CNS) that require magne-
sium therapy from childhood [39-40]. The neuroprotec-
tive effects of magnesium are associated with its role in
genome repair and interaction with phosphate groups of
DNA [41]. Magnesium deficiency can damage dopamine
receptors and alter the sensitivity of NMDA and AMPA
receptors [42]. Magnesium deficiency contributes to the
development of Parkinson’s disease, Alzheimer’s disease,
and dementia [43-44]. Genetic defects in the synthesis
of dopamine transporters due to magnesium deficiency
(TRPM7 and SCLA1) promote the development of Parkin-
son’s disease [43-44]. In the pathogenesis of Alzheimer’s
disease, it has been noted that magnesium may prevent
the formation of beta-amyloid and influence the NKB fac-
tor [43-44].

Magnesium relaxes smooth and skeletal muscles by
inhibiting calcium-dependent channels, leading to the re-
laxation of myocytes. A comparison was made between
the absorption of inorganic magnesium salts (magnesium
citrate, magnesium malate) and organic salts (magne-
sium acetyl taurate, magnesium glycinate), with atten-
tion to magnesium transport, bioavailability, and impact
on the immune system [42]. All compounds were admin-
istered in three different doses: 45 mg, 135 mg, and 405
mg of elemental magnesium per 70 kg of body weight.
The highest dose was divided into 202.5 mg/70 kg and
taken twice a day.

It is known that magnesium deficiency can occur due
to inadequate intake from food, improper food prepara-
tion, certain diseases, or the use of certain medications.
Magnesium galenic preparations were prepared and
administered to mice, and magnesium levels were de-
termined in brain, muscle tissues, and serum after one
day [42]. Magnesium, along with vitamin supplements B,
C, D, E, omega-3 polyunsaturated fatty acids, and man-
ganese, may boost immunity. The mechanism of action
of magnesium may be effective in patients with muta-
tions in interleukin 2 and inducible forms of nitric oxide,
as magnesium controls membrane excitability and can
influence inflammation and immunity processes associ-
ated with these conditions. Therefore, it is considered
that magnesium, along with the aforementioned vitamin
supplements, can be prescribed in the treatment of virus-
es, infections, including influenza and COVID-19 [45-47].
Due to the association between psychoemotional and
endocrine disorders with magnesium deficiency in the
body, children with signs of chronic gastritis and arterial
hypertension were additionally prescribed magnesium
lactate with vitamin B6 according to the protocol, based
on existing hypomagnesemia. This resulted in a reduction
of abdominal and headaches, alleviation of stomach dis-
comfort, improvement in sleep quality, and a decrease in
daily systolic arterial tension (SAT) over the course of one
month [48].

Magnesium plays a significant role in the detoxifica-
tion process by promoting the elimination of toxic sub-
stances from the body. It is known that magnesium is
necessary for the elimination of mercury, lead, zinc, and

arsenic from the body. Magnesium protects the body
from the toxic effects of calcium, lead, mercury, nickel,
and prevents the penetration of toxic metals into brain
cells [49-51].

It is known that type 2 diabetes is a risk factor for
the development of heart failure. In patients with type 2
diabetes, metabolic syndrome, and a history of ischemic
heart disease, who had low levels of magnesium and zinc
in their blood, zinc and magnesium supplements were
added to the standard therapy. After receiving traditional
therapy along with zinc and magnesium supplements, the
overall condition of the patients improved, and the levels
of magnesium, zinc, C-reactive proteins, LDL cholesterol,
and markers of prooxidant-antioxidant homeostasis nor-
malized. The obtained results indicated the effectiveness
of the prescribed therapy [51-52].

Thus, magnesium actively regulates the state of the
cellular membrane, facilitates the transfer of calcium
and sodium ions, and is involved in metabolic reactions,
including energy production. 80-90% of magnesium is
complexed with ATP, which facilitates its accumulation in
the body. Magnesium is necessary for nerve-muscle con-
duction, reduces anxiety, inhibits the release of catechol-
amines and aldosterone during stress states. Additionally,
magnesium promotes reactions such as DNA synthesis,
glycolysis, oxidative phosphorylation, as it is a component
of guanosine triphosphatase, phosphofructokinase, Na-
K-ATPase, Ca-ATPase, adenylate cyclase, and plays an im-
portant role in the transmission of genetic information, as
it participates in nucleotide production [53]. Magnesium
is crucial for the functioning of the cardiovascular system
as it maintains myocardial function and exerts a hypoten-
sive effect. Balanced magnesium levels are necessary for
the functioning of the immune system and the support
of B and T lymphocyte functions [53-55]. Considering the
influence of magnesium on the immune system, magne-
sium supplements are recommended to be included in
the treatment regimens of bronchial asthma in children
[56].

In recent years, it has been determined that magne-
sium preparations can have an antinociceptive effect,
which is associated with their influence on NMDA recep-
tors, specifically inhibiting their activity. This allows for
the use of these preparations in children and pregnant
women [57, 58].

The data provided indicate that there is no system in
the body that does not involve the participation of mag-
nesium ions in the functioning of metabolic and genomic
processes of organs and systems.

Conclusions.

Thus, magnesium is one of the key intracellular ele-
ments that plays a leading role in the activity of vital or-
gans, participates in many cellular functions, including
signal transmission, energy production, protein metabo-
lism, and acts as a molecular stabilizer for RNA and DNA
ribosomes. Hypomagnesemia leads to disruptions in the
functioning of the cardiovascular, nervous, and immune
systems, as well as the gastrointestinal tract. Based on
magnesium, mono-preparations (such as magnesium sul-
fate, magnesium citrate, and others) and complex prepa-
rations (such as MagneB6, Maalox, ATP forte, and others)
have been developed and continue to be developed. The
development of cardiovascular diseases such as arterial
hypertension, arrhythmias, heart failure, as well as neu-
rodegenerative diseases of the central nervous system
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(Parkinsonism, Alzheimer’s disease, dementia) is associ-
ated with disturbances in magnesium levels, as magne-
sium participates not only in nucleic acid metabolism but
also in signal transmission in the central nervous system.
Therefore, monitoring magnesium levels not only in the
cardiovascular and nervous systems but also in other
systems may be a target for the effects of magnesium
preparations. In individuals with gastrointestinal disor-
ders, disturbances in magnesium levels have been identi-
fied not only in the gastrointestinal tract but also in the
cardiovascular system and central nervous system. Low

magnesium levels are associated with the occurrence of
cardiovascular and gastrointestinal diseases in children,
as well as pregnancy outcomes in women. This indicates
the necessity for further research into the properties of
this micronutrient in health and disease, and the search
for new methodological approaches to determine its im-
pact on the human body.

Prospects for further research.

The role of metabolite-based drugs in the develop-
ment of modern pharmaceuticals will be further investi-
gated.
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®I3UKO-XIMIYHI, BIOXIMIYHI, PAPMAKONOrYHI BIACTUBOCTI MATHIIO

3aiueHko . B., lopuakosa H. O., KammeHkKo O. B., LLlymeiiko O. B., babak B. B.

Pe3stome. MarHin € OAHNUM 3 TOIOBHUX BHYTPILHbOKAITUHHUX €€MEHTIB, AKUI rpae ogHy 3 NPOBIAHWUX ponen B
OiANbHOCTI }KUTTEBO BaXX/IMBUX OpraHis, 6epe yyacTb B 6aratbox GyHKLIAX KNITUH, BKAtOYAOUM Nepenady 36yaKeH-
HS, YTBOPEHHS eHeprii, 06MiH 6inkiB, € MonekynapHum ctabinisatopom PHK Ta JHK pnbocom. FinomarHiemis seae
[0 NOPYLIEHHA AiANIbHOCTI CepLeBo-CYAMHHOI, HEPBOBOI Ta IMYHHOI CMCTEM, OPraHiB TPaBHOro KaHany. Ha nmigcrasi
MarHito CTBOPEHIi i CTBOPIOIOTLCA MOHO (MarHito cynbdaT, marHito UMTpaT Ta iHWi) i KomnaekcHi npenapatn (Mar-
HeB6, Maanokc, AT® popTe Ta iHLWi).

3 NOpyLUEHHSAM BMICTy MarHito Nos’s3aHnit PO3BUTOK TaKUX CEPLLEBO-CYANMHHMUX 3aXBOPIOBAHb AK apTepiasibHa
rinepTeHsia, apTUMIi, cepLieBa HELOCTATHICTb, @ TAKOX BUHUKHEHHS HepPBOBO-AereHepaTMBHMX xBopob LHC (nap-
KiHCOHI3My, XBOp0o6u AnblLireiMmepa, po3BUTKY AeMeHLT), afKe marHiii 6epe y4yacTb He TifIbKM B HYK/ieiHOBOMY 06-
MiHi, ane i nepegadi curHanis B LLHC. Tomy KOHTPO/Ib PiBHA MarHito He Ti/fibKM B CEPLLEBO-CYANHHIN, HEPBOBIN Ta
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iHLIMX cMCTeMax MorKe ByTn MilLeHHIO BMIMBY NpenapaTiB MarHito. MarHiin 3axuLiae opraHiam Bif, TOKCUYHOIO BNAN-
BY Ka/bLiito, CBUHLSA, PTYTi, HiKe/t0, @ TaKOX 3anobira€ NPOHMKHEHHIO B KAITUHU MO3KY TOKCUYHUX MeTasniB Y ocib,
LLLO CTPAXKAAOTb 3aXBOPHOBAHHAMM TPABHOFO KaHasy, BU3HAYa M NOPYLIEHHA BMICTY MarHito He TiZIbKW B TPaBHOMY
KaHani, a TaKoX B CepLeBO-CyANHHIN cucTemi Ta B LLHC. 3i 3HUMKEHMM BMICTOM MarHito noB’s3ytoTb BUHUKHEHHS
3aXBOPIOBaHb CEPLEBO-CYAMHHOI CUCTEMM | TPABHOTO KaHany y AiTel, a TakoXk nepebir BariTHOCTI y »KiHOK. MarHii
TAKOX FPA€E BaXK/MBY POJib Y GYHKLiOHYBaHHI CepLeBO-CYyANHHOT cMCTeMU: NiATPUMYE QYHKLIIO MioKapay, peanisye
rinoTeH3MBHUI edeKT. 36a1aHCOBaAHNI PiBEHb MarHito HeobXiAHWIM AN GYHKLIOHYBAHHA iIMYHHOT CMCTEMMW. 3BarKa-
HOUM Ha HAYKOBI AaHi WOAO BR/IMBY MarHito Ha iMyHHY CUCTEeMy, PEKOMEHAOBAHO BK/AOYATM NpenapaTv MarHiio B
CXemMMU NiKyBaHHA BPOHXiaIbHOT acTMK y AiTen.

HaBepaeHi gaHi cBig4aTh Npo Te, L0 HEMAE }KOLHOT CUCTEMM OpraHiamy, B YHKLIOHYBaHHA AKOT He 6panu yyacTb
iOHM marHito, Wo 3abe3neyyoTb MeTaboiyHi Ta B3arani reHOMHI NpoL.ecu opraHis i cuctem. Lle cBiguMTb Npo Heob-
XiZIHICTb NOAANbLIOr0 AOCNIAXKEHHA BNACTUBOCTEN LLbOrO MiKPOENEeMEHTY B HOPMi i NaTo/OriT Ta NOLWYK HOBUX METO-
ANYHUX NiAXOAIB A0 BUZHAYEHHS MOrO BMNAMBY HA OPraHi3m JI0ANHW.

KntouoBi cnoBa: marHil, gpisMKo-ximiyHi, bioximiyHi, dpapmakonoriyHi BiacTMBocTi.

PHYSICOCHEMICAL, BIOCHEMICAL, PHARMACOLOGICAL PROPERTIES OF MAGNESIUM

Zaychenko G. V., Gorchakova N. O., Klymenko O. V., Shumeiko O. V., Babak V. V.

Abstract. Magnesium is one of the main intracellular elements that plays a prominent role in the functioning
of vital organs, participating in various cellular functions, including signal transmission, energy production, protein
metabolism, and acting as a molecular stabilizer of RNA and DNA ribosomes. Hypomagnesemia can lead to
disruptions in the functioning of the cardiovascular, nervous, and immune systems, as well as the digestive tract
organs. Based on magnesium, mono preparations (such as magnesium sulfate, magnesium citrate, etc.) and complex
drugs (Magnesium-B6, Maalox, ATP Forte, etc.) have been developed and are being used.

The development of cardiovascular diseases such as arterial hypertension, arrhythmias, heart failure, as well
as neurodegenerative diseases of the central nervous system (Parkinsonism, Alzheimer’s disease, dementia) is
associated with magnesium deficiency, as magnesium not only participates in nucleic acid metabolism, but also
in signal transmission in the central nervous system. Therefore, monitoring magnesium levels not only in the
cardiovascular and nervous systems but also in other systems may be targeted for the influence of magnesium
preparations. Magnesium protects the body from the toxic effects of calcium, lead, mercury, nickel, and prevents
the penetration of toxic metals into brain cells. Individuals with gastrointestinal disorders have been found to have
magnesium deficiency not only in the gastrointestinal tract but also in the cardiovascular system and CNS. Reduced
magnesium levels have been associated with the occurrence of cardiovascular and gastrointestinal diseases
in children, as well as pregnancy outcomes in women. Magnesium also plays a crucial role in the functioning of
the cardiovascular system, maintaining myocardial function, and implementing a hypotensive effect. Balanced
magnesium levels are necessary for the functioning of the immune system. Based on scientific data regarding the
influence of magnesium on the immune system, the inclusion of magnesium preparations in the treatment regimens
for childhood bronchial asthma is recommended.

The data presented indicate that there is no system in the body in which magnesium ions do not participate, as
they are involved in metabolic and genomic processes of organs and systems in general. This highlights the need for
further research into the properties of this trace element in normal and pathological conditions, and the search for
new methodological approaches to determine its impact on the human body.

Key words: magnesium, physicochemical, biochemical, pharmacological properties.
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