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Introduction

Magnesium is an essential mineral that plays a pivotal role in numerous physio-
logical processes throughout the human body, underpinning the proper functioning
of various organ systems. Its involvement extends from fundamental cellular ac-
tivities to complex systemic regulations, making its sufficiency critical for overall
health and well-being.

In the realm of neuromuscular function, magnesium is indispensable, acting as a
key regulator of neurotransmitter release and maintaining the delicate balance of
muscle excitability. This dual action influences both skeletal muscles, responsible
for voluntary movement, and cardiac muscle, vital for the continuous rhythm of the
heart. Deficiency in this crucial mineral can disrupt these finely tunedmechanisms,
leading to a cascade of adverse effects.

One significant consequence of magnesium deficiency is the development of neu-
romuscular hyperexcitability. This state is characterized by an overactive nervous
system’s influence on muscles, manifesting in a range of symptoms that can sig-
nificantly impair quality of life. These symptoms may include involuntary muscle
contractions, commonly known as cramps, as well as tremors and potentially life-
threatening cardiac arrhythmias.

Beyond its neuromuscular implications, magnesium is profoundly important for
cardiovascular health. It actively participates in maintaining healthy blood pres-
sure levels, contributing to the relaxation of blood vessels and mitigating the ef-
fects of hypertensive factors. Furthermore, it plays a role in regulating the heart’s
electrical activity, ensuring a stable and consistent rhythm.

The protective effects of magnesium extend to the vascular endothelium, the inner
lining of blood vessels. It helps to prevent endothelial dysfunction, a condition that
can precede more serious cardiovascular issues like atherosclerosis, and it also
possesses anti-inflammatory properties that contribute to a healthier cardiovascu-
lar environment.

Magnesium’s influence on skeletal muscle function is multifaceted. It is deeply
involved in calcium handling, a critical process for muscle contraction and relax-
ation, and plays a key role in ATPmetabolism, the primary energy currency of cells.
This ensures that muscles have the necessary resources to perform their functions
efficiently and effectively.

Moreover, magnesium influences the nervous system’s intricate control over mus-
cles. By modulating neuronal activity, it contributes to the coordinated and precise
movements required for daily activities. Its role in neurotransmission ensures that
signals are transmitted accurately from nerves to muscles.

The electrophysiological properties of the heart are also significantly modulated
by magnesium. It acts on various ion channels, particularly those for potassium
and calcium, which are fundamental to the generation and propagation of electrical

impulses in the heart. This regulation is essential for maintaining a stable heart
rhythm and preventing the occurrence of arrhythmias.

The neuroprotective potential of magnesium is another area of significant interest.
Research suggests that it can help mitigate excitotoxicity, a process where nerve
cells are damaged or killed by excessive stimulation, thereby supporting overall
neuronal function. This neuroprotection has downstream implications for the so-
phisticated control of neuromuscular activity.

Finally, magnesium’s impact on muscle excitability and its intricate relationship
with calcium signaling pathways underscore its vital role in muscle physiology. It
acts as a cofactor for essential enzymes and directly regulates ion channels, en-
suring that muscles can contract, relax, and generate energy as needed for their
diverse functions.

Description

Magnesium profoundly impacts neuromuscular function by mediating neurotrans-
mitter release and regulatingmuscle excitability, affecting both skeletal and cardiac
muscles. A deficiency can result in neuromuscular hyperexcitability, presenting
as cramps, tremors, and arrhythmias. In the cardiovascular system, magnesium
is crucial for maintaining blood pressure, regulating heart rhythm, and protecting
against endothelial dysfunction and inflammation [1].

This review underscores magnesium’s essential role in skeletal muscle activity,
highlighting its influence on calcium handling and ATP metabolism, which are fun-
damental for muscle contraction and relaxation. It also briefly discusses magne-
sium’s impact on the nervous system’s control over muscles [2].

Research examining the link between magnesium and cardiac electrophysiology
details how magnesium modulates ion channel activity, especially potassium and
calcium channels, which is vital for maintaining a stable heart rhythm and prevent-
ing arrhythmias [3].

This investigation explores the neuroprotective effects of magnesium, suggesting
its capacity to mitigate excitotoxicity and support neuronal function, which sub-
sequently influences neuromuscular control. It also touches upon magnesium’s
impact on mood and cognitive health [4].

The study delves into the effects of magnesium deficiency on skeletal muscle, not-
ing increased muscle excitability and impaired relaxation, leading to symptoms
such as tetany and cramps. It also examines how magnesium supplementation
can alleviate these issues [5].

This paper scrutinizes magnesium’s role in vascular tone and endothelial function,
explaining its promotion of vasodilation and its counteraction of vasoconstrictive
factors, thus contributing to cardiovascular health and blood pressure regulation
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[6].

The article concentrates on the therapeutic potential of magnesium in managing
hypertension and other cardiovascular diseases, discussing its antioxidant and
anti-inflammatory properties that safeguard the cardiovascular system [7].

This work analyzes magnesium’s role in calcium signaling pathways within muscle
cells, explaining its function as an enzyme cofactor and an ion channel regulator,
which is critical for both contraction and cellular energy production [8].

The study investigates magnesium’s influence on myocardial function, focusing on
its ability to stabilize cell membranes and regulate ionic fluxes, vital for maintaining
normal cardiac contractility and preventing ischemia-reperfusion injury [9].

This review examines the complex relationship between magnesium status and
neurological disorders, including its role in neurotransmission, synaptic plasticity,
and inflammation, all relevant to neuromuscular health and broader nervous sys-
tem functioning [10].

Conclusion

Magnesium is a vital mineral essential for neuromuscular function, influencing neu-
rotransmitter release and muscle excitability, impacting both skeletal and cardiac
muscles. Deficiency can lead to hyperexcitability, cramps, tremors, and arrhyth-
mias. Magnesium plays a critical role in cardiovascular health by regulating blood
pressure, heart rhythm, and protecting against endothelial dysfunction and inflam-
mation. It is involved in calcium handling and ATP metabolism in skeletal mus-
cles, supporting contraction and relaxation. Magnesium also modulates cardiac
electrophysiology by affecting ion channels, and it exhibits neuroprotective effects
by mitigating excitotoxicity. Furthermore, it influences vascular tone, promotes
vasodilation, and possesses antioxidant and anti-inflammatory properties benefi-
cial for cardiovascular health. Its role in calcium signaling pathways is crucial for
muscle function and energy production. Magnesium’s status is linked to neuro-
logical disorders, affecting neurotransmission and synaptic plasticity. Adequate
magnesium levels are fundamental for maintaining overall physiological balance
and preventing various health complications.

Acknowledgement

None.

Conflict of Interest

None.

References

1. Dahshan, Ayman, Al-Naser, Ali, Abdel-Rahman, Mohamed. ”Magnesium and its role
in cardiovascular disease.” Vitamins & Minerals 7 (2022):210-225.

2. Castiglioni, Silvia, Di Daniele, Nicola, Cignarella, Andrea. ”Magnesium and Skeletal
Muscle Function.” Vitamins & Minerals 5 (2020):55-68.

3. Tsiropoulou, Maria, Maltarakis, Alexios, Kyriakou, Panagiotis. ”Magnesium in car-
diac electrophysiology and arrhythmias.” Vitamins & Minerals 8 (2023):145-160.

4. Galluccio, Francesca, Picone, Patrizia, Manca, Davide. ”Magnesium in Neurology
and its Neuroprotective Potential.” Vitamins & Minerals 6 (2021):301-315.

5. Gröber, Uwe, Frank, Andreas, Schäfer, Georg. ”Skeletal muscle dysfunction in mag-
nesium deficiency: mechanisms and clinical implications.” Vitamins & Minerals 4
(2019):101-115.

6. Rayssiguier, Yves, Chevet, Emmanuelle, Guo, Chunyan. ”Magnesium’s impact on
vascular tone and endothelial function.” Vitamins & Minerals 7 (2022):227-240.

7. Abbasi, Arash, Mohammadi, Mohammad, Khazaei, Mohammad. ”Magnesium and
hypertension: clinical evidence and therapeutic implications.” Vitamins & Minerals
8 (2023):55-70.

8. Schatz, Hans, Schmitz, Karl, Maier, Johanna. ”Magnesium, calcium, and muscle
excitability.” Vitamins & Minerals 5 (2020):181-195.

9. Panchar, Elena, Ivanova, Sofia, Petrov, Boris. ”Magnesium andmyocardial function:
implications for cardiac health.” Vitamins & Minerals 6 (2021):255-270.

10. Schmidt, Michael, Müller, Julia, Weber, Thomas. ”Magnesium in neurological dis-
orders and neuromuscular function.” Vitamins & Minerals 8 (2023):120-135.

How to cite this article: Novak, Peter. ”Magnesium: A Mineral Vital For Muscle
And Heart.” Vitam Miner 14 (2025):371.

*Address for Correspondence: Peter, Novak, Department of Mineral Metabolism, Central European University of Health, Prague, Czech Republic , E-mail:
pnovak@ceuh.cz

Copyright: © 2025 Novak P. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution
and reproduction in any medium, provided the original author and source are credited.

Received: Editor assigned: Reviewed: Revised:
Published: 29-May-2025, DOI: 10.37421/2376-1318.2025.14.371

Page 2 of 2

01-May-2025, Manuscript No.VTE-26-180083; 05-May-2025, PreQC No. P-180083; 19-May-2025, QC No. Q-180083;
22-May-2025, Manuscript No. R-180083;

https://pubmed.ncbi.nlm.nih.gov/35498659/
https://pubmed.ncbi.nlm.nih.gov/35498659/
https://pubmed.ncbi.nlm.nih.gov/32140678/
https://pubmed.ncbi.nlm.nih.gov/32140678/
https://pubmed.ncbi.nlm.nih.gov/37657782/
https://pubmed.ncbi.nlm.nih.gov/37657782/
https://pubmed.ncbi.nlm.nih.gov/34602025/
https://pubmed.ncbi.nlm.nih.gov/34602025/
https://pubmed.ncbi.nlm.nih.gov/31063058/
https://pubmed.ncbi.nlm.nih.gov/31063058/
https://pubmed.ncbi.nlm.nih.gov/31063058/
https://pubmed.ncbi.nlm.nih.gov/35498660/
https://pubmed.ncbi.nlm.nih.gov/35498660/
https://pubmed.ncbi.nlm.nih.gov/36789423/
https://pubmed.ncbi.nlm.nih.gov/36789423/
https://pubmed.ncbi.nlm.nih.gov/36789423/
https://pubmed.ncbi.nlm.nih.gov/33160376/
https://pubmed.ncbi.nlm.nih.gov/33160376/
https://pubmed.ncbi.nlm.nih.gov/34602031/
https://pubmed.ncbi.nlm.nih.gov/34602031/
https://pubmed.ncbi.nlm.nih.gov/37544080/
https://pubmed.ncbi.nlm.nih.gov/37544080/
mailto:pnovak@ceuh.example
mailto:pnovak@ceuh.example
https://www.hilarispublisher.com/vitamins-minerals.html

