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Introduction. Magnesium is a very important trace element for the normal 

functioning of the human nervous system. Lack of magnesium in the human body is 

associated with an increased risk of developing neurological diseases, which are quite 

common in the world. The need to find new therapeutic approaches makes it 

important to study the effect of magnesium on the pathogenesis and course of such 

neurological diseases as migraine, chronic pain, epilepsy, stroke, Alzheimer's and 

Parkinson's diseases.  

Aim: To research in the scientific literature the impact of magnesium 

deficiency in the human body on the development of health problems associated with 

neurological diseases, such as migraine, chronic pain, epilepsy, stroke, Alzheimer's 

disease, Parkinson's disease. 

Materials and methods. The study used two theoretical methods that allow us 

to make specific conclusions through systematic thinking based on specific facts and 

generalization: descriptive and induction. The descriptive method allows us to outline 

the main clinical manifestations of magnesium deficiency in the human body. The 

induction method allows to make general conclusions based on specific facts of 

magnesium's influence on the pathogenesis and course of neurological diseases 

(migraine, chronic pain, epilepsy, stroke, Alzheimer's and Parkinson's diseases). The 

integration of both methods provides a holistic approach to analyzing sources on the 

chosen topic. 



61 

Results and discussion. Magnesium is the fourth most abundant mineral in the 

human body. To date, Magnesium has been recognized as a cofactor for more than 

600 enzymatic reactions, such as DNA and RNA synthesis, protein synthesis, and 

ATP. Magnesium supports aerobic and anaerobic glycolysis, helps maintain low 

cytosolic calcium levels to limit the inhibition of ATP synthesis in the mitochondria, 

which ultimately reduces the likelihood of cell death caused by mitochondrial 

calcification. Magnesium is also important for optimal nerve transmission and 

neuromuscular coordination in the nervous system. Magnesium is also needed to 

protect against excessive excitement, which leads to cell death [1, 2]. 

One of the main neurological functions of magnesium is its interaction with the 

N-methyl-d-aspartate (NMDA) receptor, as magnesium serves as a blockade of the 

calcium channel in the NMDA receptor. Therefore, when magnesium leaves the 

calcium channels surrounded by NMDA receptors, a chronic influx of calcium ions 

occurs, leading to exitotoxicity (excessive stimulation of neurons by excitatory amino 

acids such as glutamate, aspartate, and quisqualate through postsynaptic receptors), 

which results in oxidative stress and neuronal cell death. As a result, abnormal 

glutamatergic neurotransmission is associated with many neurological diseases, 

including migraine, chronic pain, epilepsy, stroke, Alzheimer's and Parkinson's 

diseases [2, 3, 4]. 

Migraine is the most common neurological disorder in the United States, 

affecting 16.2% of the population. Studies have shown that people with migraines 

have significantly lower levels of magnesium in their serum, saliva, and cerebrospinal 

fluid, as well as in their brains during and between attacks [2]. Previously, scientists 

have determined that intravenous magnesium administration reduces acute migraine 

attacks within 15-45 minutes, 120 minutes and 24 hours after the initial infusion, and 

oral magnesium intake reduces the frequency and intensity of the disease [5]. 

Scientists divide chronic pain into regional and widespread pain, which occurs 

in 20-25% and 10% of the population, respectively. It is believed that magnesium is 

responsible for the antinociceptive and analgesic effects, which depend on the 

blockade of NMDA receptors in the spinal cord, in patients with chronic pain. In 
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addition, one of the most common chronic pain conditions, fibromyalgia, can be the 

result of insufficient oxygen, ADP, inorganic phosphate and magnesium, which are 

necessary for the synthesis of ATP. The results obtained by scientists on the 

administration of magnesium orally, transdermally and intravenously for various 

forms of chronic pain indicate that magnesium can be very important in the treatment 

and prevention of chronic pain [2]. 

Epilepsy is a tendency to unprovoked seizures that affects 50 million people 

worldwide. Hypomagnesemia has been found to be a risk factor for the development 

of such unprovoked attacks in infants and adults. In turn, extracellular magnesium 

through the NMDA receptor reduces spontaneous bursts of seizure activity and 

hyperexcitability of the neuronal surface. A study by scientists on the treatment of 

epilepsy with magnesium showed that intravenous administration of 

adrenocorticotropic hormone (ACTH) with magnesium supplements over a 

three-week period led to the following result: eight weeks after administration, the 

group receiving magnesium supplements had 79% of seizure-free cases compared to 

only 53% of seizure-free cases in the group taking ACTH alone [2, 6]. 

A stroke is a cerebrovascular disorder that manifests itself with symptoms such 

as slurred speech, paralysis or numbness, and difficulty walking. Since induced 

hypoxia causes exitotoxicity, which is dependent on the interaction of NMDA 

receptors and magnesium, the latter has become the basis for scientific research. 

Scientists have shown that an increase in magnesium intake by 100 mg/day is 

associated with an 8% reduction in the risk of total stroke [2, 7]. 

Parkinson's disease (PD) is a neurological disorder with symptoms such as loss 

of balance, muscle tension, slowed body movements, tremors of the limbs at rest, and 

cognitive impairment caused by damage to dopaminergic neurons in the dense part of 

the midbrain's substantia nigra. Studies in patients have revealed a negative 

correlation between magnesium homeostasis and the expression of the 60S ribosome 

subunit L6 protein (RPL6). This relationship allows us to consider changes in 

magnesium levels and RPL6 expression as a potential biomarker for the early 

diagnosis of PD [2, 8, 9]. 
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Alzheimer's disease (AD) is a degenerative neurological disease characterized 

by loss of synapses and the development of cognitive impairment, including learning 

and memory impairment. The inflammatory process plays an important role in the 

pathogenesis of AD, leading to progressive neuronal damage. Due to its anti-

inflammatory and antioxidant properties, magnesium has an impact on the course of 

the disease, as it has been shown that magnesium sulfate inhibits endothelial cell 

activation, reduces neuroinflammation in microglia [2, 3].  

Conclusions. Magnesium is an essential chemical element for a wide range of 

physiological and biochemical processes in the nervous system, as its deficiency is 

associated with the development of many neurological diseases. The therapeutic use 

of magnesium has been shown to have a positive effect on migraines, chronic pain, 

and epilepsy, is diagnostic for Parkinson's disease, and can be an important 

component in the treatment of stroke and neurodegenerative diseases. Magnesium 

can be an important dietary factor in the prevention of neurological disorders such as 

migraine, chronic pain, epilepsy, stroke, Alzheimer's and Parkinson's diseases.  

Thus, maintaining optimal levels of magnesium in the human body is important 

for the prevention and alleviation of neurological disorders, which determines the 

relevance of further research in this area. 
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