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Abstract
 Magnesium is found in most places. It can be found in water, food, and in the middle of chlorophyll in plants. It is the fourth most prevalent element in the human body. It also regulates many body functions such as key enzymatic processes, metabolism, and protein synthesis. Unlike most nutrients, magnesium deficiency is rare due to biochemical adjustments and most often magnesium is in short supply. It is a mineral necessary to maintain healthy nerves, muscles, blood sugar levels, bones, and even aids in enzymatic processes of the body. Not having enough magnesium in the diet can significantly increase the risk of developing a heart attack, stroke, diabetes, and even osteoporosis. Magnesium deficiency may manifest as symptoms such as muscle weakness, fatigue, tremors, and irregular heartbeat. It is insulin-sensitive and found mostly in soft tissue. Also, the bone matrix, which is the soft structure inside bones, has protein and magnesium which helps to cushion bones and aids in resisting osteoporosis. Severely lacking magnesium can lead to numbness, muscle cramps, and even irregular heartbeats. Foods such as legumes, nuts, whole grains, and green leafy vegetables are rich in magnesium. Magnesium rich food boosts overall health. Requirement of magnesium varies from person to person depending on age, gender, and stage of  lifetime.
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Introduction
Magnesium (Mg) has atomic number 12 and is an alkaline earth metal (Group 2) of the periodic table. The name magnesium is derived from) magnesia(,region in Asia Minor where magnesium compounds were found in 1763 AD. Nehemiah Jr. was able to separate magnesium sulfate from Hydrological minerals in the Somme region of England, In 1868 AD, Davy was able to isolate magnesium and extract it through electrolysis(1). Magnesium is a metal that is difficult to extract or obtain. This is due to the high ability of magnesium to combine with other elements, and the difficulty of extracting it. A chemically active metal that does not exist free in nature but in the form of compounds. It burns with an intense white flame, forming stable magnesium oxide (MgO) and an oxide layer that protects it from reacting with the inner layers. Magnesium oxide is a light lead powder. It reacts with water to produce magnesium hydroxide explosively. It has a crystalline structure similar to that of NaCl (2,3).

-Physical and chemical properties of magnesium
Magnesium is a silver-colored solid that is one-third lighter than aluminum and has low strength and hardness It reacts with water and moisture in the air
-The most important compounds of magnesium and its salts. 
There are many compounds and salts of magnesium that are used in all medical, 
military, and industrial fields, including: MgF2, MgCl2, Mg3(PO4)2, MgSO4, MgS, MgCO3, Mg(NO3)2, MgI2, and Mg(OH) 



- Foods containing Mg
Many foods that we consume as part of our diet already have it, milk and dairy products fortified with magnesium are also available. With respect to magnesium, which can be obtained from green vegetables such as nuts, seeds, spinach, whole grains, legumes and fortified cereals, nourished milk and dairy products are also available in reasonable amounts. Thus, with respect to magnesium, the recommended amounts can be obtained from fortified foods and cereals (4).
-Magnesium doses
As it is shown in the table, at all ages the body requires magnesium. Magnesium is needed to enable the body to perform many vital functions like mauntaining muscle and nerve functions, controlling blood sugar and blood pressure, forming proteins, bones, and DNA, as well as inésur basically every body system, it needs magnesium .Magnesium intake is also dependent on gender and age, below is the average recommended intake in milligrams (mg) per day for each age group.
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Table(1) Magnesium doses(110)


-Uses of Magnesium
1.Mg is used in the manufacture of mixtures and in the preparation of pyrotechnic materials due to the intense light generated by It is burning.
 2.It is used with some metals to form alloys that have good mechanical   properties and are used in the manufacture of aircraft and ship parts.
3.Mg is used in flash photographic lamps, as well as in the dental industry.
4.It is used in the formation of underground canal networks, and magnesium oxide is used as a heat-reflecting material Earth's interior.
5. Magnesium enables plants to capture the necessary solar energy for photosynthesis, which is conducted by chlorophyll (a green pigment with magnesium at its center, comprising 6.7% magnesium). It is also important in activating certain enzymes that are responsible for respiration, for DNA biogenesis, and for metabolic processes involving phosphates. It escorts such phosphate compounds in the whole plant. Magnesium helps in the movement of carbohydrates (sugars and starches), helps in the formation of fats and is important in cell division and growth.. (5,6,7,8,9).
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Figure(1) Magnesium is required to help plants(10)
6.In the medical fields: Magnesium has great importance in the health field, as its deficiency in the human body causes many health problems, including “asthma, depression, high blood pressure, diabetes, irregular heartbeat, and osteoporosis(11,12,13,14,15).
[image: Nebulised magnesium sulphate (NMS) for acute asthma: what's ...]
Figure(2)Magnesium in the health field
-Asthma 
Asthma is a chronic disease that affects humans. Magnesium is important because it is one of the most abundant elements in the body. (15,16)  . It is used to treat asthma due to its muscle dilatation effect, by reversing bronchospasm(17,18,19). In blood tests performed on adult asthma patients, some studies have found low magnesium levels. Other studies have not confirmed these results. (20,21,22) including adult patients.  Magnesium levels in children with asthma have not been published yet(23,24). Magnesium deficiency can be associated with the risk of asthma exacerbation, and blood magnesium supplementation can predict therapeutic response. However, it is an ion found inside cells, and its levels do not reflect intracellular results or total body stores.(25,26,27,28). It was found that its intracellular concentration is lower in biodegradation and returns until it is controlled, while its plasma level remains below. Because the formula does not represent the body's deficiency, but rather starts from the beginning of the serum magnesium level to enhance the effectiveness of the treatment(29).

-Depression
Magnesium is far from a passive participant in the body—it plays a vital role in neural signaling(30).This connection has drawn attention to its involvement in a range of neurological conditions, involving migraines, Alzheimer’s disease, Parkinson’s disease, and attention deficit hyperactivity disorder. Recently, growing research interest has focused on magnesium’s impact on depression, largely owing to its interaction with non-selective ionotropic  NMDA channels in the brain(31,32).

These NMDA channels, which are activated by the neurotransmitter glutamate, are essential for neurotransmission and neuroplasticity. As such, magnesium is implicated in processes like learning, memory, and regulation of mood. When glutamate activates these channels, it triggers the influx of sodium and calcium ions into neurons. The entry of sodium depolarizes the cell, which then accelerates calcium’s influx(33,34). This increased intracellular calcium can activate various enzymatic pathways—including protein kinases and nitric oxide synthesis—that are believed to play an important role in the pathophysiology of depression.

Importantly, magnesium acts as a natural calcium channel blocker at NMDA receptors. By inhibiting calcium entry into the neuron, magnesium helps prevent the cascade of enzymatic activity that could contribute to depressive states(35). In sum, magnesium’s regulatory effect on NMDA channels underscores its potential significance in brain health and the management of certain neurological disorders(36). 
-High blood pressure
  Magnesium is good for people with high blood pressure. Several factors may help to demonstrate the relationship between blood pressure and magnesium, containing its anti-inflammatory role and its effects on vascular permeability, vascular development, vascular inflammation, oxidative stress, chronic inflammation, muscle metabolism, vascular remodeling, muscle recovery, endothelial function and functional decline (37,38,39,40). High blood pressure increases the risk of coronary heart disease and stroke, and the effects of magnesium on systolic and diastolic blood pressure were not consistent across trials of magnesium supplements. (41).
   Mg2+ indicates the localization of prostacyclin in the tissue space. No hematopoietic cells or platelets, or Mg2+ induces release of prostacyclin into plasma. O powder of nitric oxide Mg2+ also affects vascular endothelial cells through two effects of nitric oxide (NO). which is a vasodilator secreted by endothelial cells from endothelial NO synthase (eNOS) and L-arginine. In cultured endothelial cells, none of the activities were threefold higher than in cultured cells without high control (42,43).
-Diabetes
 Diabetes is a worldwide epidemic. Patients suffer from high blood sugar levels and different problems. It is caused by the insulin resistance or harm to beta cells. The magnesium is a nutrient participated in the breakdown of glucose and insulin action. Studies have confirmed that many diabetic patients suffer from magnesium deficiency (44). Because Mg is a cofactor in many enzymatic reactions, magnesium deficiency is a common cause of many diseases. As diabetes progresses, magnesium affects not only insulin sensitivity but also glycolysis. Therefore, magnesium deficiency increases insulin sensitivity and increases the risk of diabetes (45,46). It is an essential cation in the body that catalyzes about three hundred enzymatic processes in the body like protein synthesis and blood sugar regulation (47). Mg content in the body of a normal adult is about 1000 mmol (21–28 g), and the magnesium in the blood ranges from 0.75 to 0.96 mmol/L. Bone is where most Mg is stored, and the remainder, Mg can freely exchange Between outside the cell and intracellular fluids to preserve Serum magnesium equilibrium. At the same time, the recommended daily amount of magnesium for adults is (4.5 mg/kg/day), But it varies between people ( 48,49). Mg plays has an important role in protecting the negative charge of the ATP phosphate group, which is a component of the Mg-ATP complex. The complex contributes to the breakdown of glucose in complete phosphorylation reactions. and, In turn, it affects glucose analysis in two ways. The first is its effect on insulin senastion. When magnesium concentration is very a little, it will interfere with insulin receptor phosphorylation mediated by tyrosine kinase, preventing insulin from signaling sufficiently for glucose uptake (50,51). The second way is that during the breakdown of glucose, magnesium affects hexokinase and phosphofructokinase, as indicated in Figure 3. Hexokinase breaks down glucose into glucose-6-phosphate using a phosphate group and ATP, while phosphofructokinase utilize fructose-6-phosphate to produce fructose-1,6-bisphosphate. Both Operations require the participation of magnesium. If serum magnesium concentration is very low, glycolysis is inhibited, preventing glucose from being In the liver, it is reserved as glycogen. or from entering the tricarboxylic acid cycle for power  production. This results in diabetes due to elevated blood glucose levels. (52,53).
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Figure (3): Glycolysis process.

 The kinases that affect magnesium are shown in red. This is the storage site for glucose, which is broken down to produce energy or enters the tricarboxylic acid cycle. Most important causes of magnesium deficiency in type 2 diabetes are low magnesium intake and/or increased urinary magnesium loss, which appears to be maintained by magnesium absorption and retention (54,55). Plasma magnesium levels are associated with the development of type 2 diabetes in the general population (56). Type 2 diabetes is usually associated with renal calcium and magnesium loss (57), although the mechanism for this suggestion has not yet been fully elucidated (58). Both hyperinsulinemia and hyperglycemia can rise urinary magnesium excretion. During fasting, an inverse correlation was observed between urinary magnesium excretion and blood glucose levels with serum magnesium levels. Therefore, high blood glucose reduces tubular magnesium reabsorption (59). Good metabolic control is linked with reduced urinary magnesium loss. Li and colleagues Renal magnesium transporters were found to increase. in mice with streptozotocin-induced diabetes. This alteration was reversed with insulin administration. Hyperinsulinemia and insulin resistance may affect magnesium transport (60,61,62)..

-Irregular heartbeat	
 Magnesium deficiency in the body remains less polarized for a short period due to the accumulation of nitrogen oxide inside the cells, which indicates the presence of an important oxide( + -) pump. Thus this change eventually becomes cardiac dysrhythmia. It is recognized to be an essential cofactor For the job of enzymes in mitochondria. also, adjust the reaction and proton diversity settings(63,64). This substance plays a diverse role in cardiovascular diseases at both the cellular and biochemical levels. Magnesium diphosphate activates ATPase, which plays a role in biological activities and serves as an energy source for the Na+-K+ pump. In this pump, deficiencies of specific nutrients are selected from the body's Na+-K+ activity, resulting in increased cellular oxidation and consequent alteration (65,66,67). Cation selection in the exchange of potassium and sodium for protons is largely dependent on the magnesium. Therefore, magnesium protects against potassium loss. Intracellular magnesium deficiency can lead to increased calcium and intracellular sodium, thereby increasing the likelihood of For the work of enzymes in mitochondria, increased fatty acid and lipid permeability, and increased intravascular coagulation (68,69). Magnesium deficiency also leads to an exaggerated Reaction to immune stress and oxidative stress through the activation of neuroendocrine pathways. This inflammatory reaction provides the basis for atherogenic reaction in lipoprotein metabolism, thrombosis,flaw in endothelial cells and high blood pressure, and thus plays the role in the pathogenesis of metabolic syndrome and cardiovascular disease. (70,71).
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Figure(4)Magnesium and health heart



-Osteoporosis
      Osteoporosis is disease defined by absence of bone mass resulting from significant deterioration of bone structure (72). Physiologically, bone remodeling occurs continuously During the sequential interactions between cells that mainly contribute to bone resorption .osteoblasts include mineralization and bone fashioning. Osteoporosis is caused by Disequilibrium between resorption and bone precipitation. This leads to loss of bone mass in the future and, consequently, an increased risk of fractures, particularly spine fractures and hip, which are linked by severe ache and efforts , impairment, until death. (73,74)
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Figure(5) Magnesium deficiency and Osteoporosis
The skeleton contains 60% of the total magnesium, with a third of the magnesium being present in the hydroxyapatite surface of cortical bone, or in the moistening layer close to the crystal (75). It maintains the physiological concentrations of cations outside the cell. acts as a reservoir for exchangeable magnesium (76). Bone surface magnesium levels are correlated with serum Mg concentration. Surface magnesium levels increase with magnesium supplementation in chronic kidney disease (77). Most magnesium is likely deposited in bone as part of apatite crystals and is released after bone resorption. This element plays a Structural function in crystals and is necessary for. Intracellular magnesium is necessary for many physiological processes. initial, it forms the basis for ATP, the primary energy total living cells, guaranty osteoblasts and osteoclasts source in cells. It also serves as a cofactor for hundreds of enzymes participatory in the synthesis of lipids, nucleic acids, proteins. Due to its positive charge, magnesium hold down cell membranes. It as well acts against calcium (9) and acts as a signal converter (78,79). Therefore, It is not unexpected that changing magnesium balance influences cell and tissue function (80).
	
 Mechanisms describing the effects of magnesium deficiency on bones include:
(i) Low magnesium can have a direct effect bones by changing constructing of apatite crystals and, consequently, bone cells. The women with osteoporosis who possess been shown to be magnesium deficient have bigger and finer organized crystals in spongy bone compared to controls, whereas In women who use hormone replacement therapy, magnesium levels in bones are increased and associated with a lower crystal index (81). That is, when the crystals are large, the bones are unable to bear normal loads.
(ii) There exists a connection between magnesium deficiency and low parathyroid hormone levels, as well as between internal organ resistance to parathyroid hormone and low vitamin D (82,83). Interestingly, many postmenopausal women with vitamin D deficiency and parathyroid hormone deficiency also suffer from magnesium deficiency, and magnesium supplements correct these biochemical abnormalities (84). Furthermore, magnesium supplements in children with magnesium deficiency and diabetes modify 1,25(OH)2-vitamin D levels (85).
 (iii) Magnesium deficiency is associated with mild inflammation (86,87), and inflammatory cytokines incentivize bone remodeling and osteoporosis (88).
(iv) Magnesium lack leads to Disorder dysfunction (89), and endothelial health is important for bone health (90). Therefore, it can be speculated that osteoporosis can be regarded a vascular disease affecting bone. 
(v) There is guide that adults who follow a Western diet develop littal-grade acidity, that increases with age. In recent years, it has been proposed that the increased acidity of this diet plays a pathophysiological role in osteoporosis. Metabolic acids have been shown to decalcify bone, thereby inhibiting osteoblast function, stimulating osteoclast function, and impairing bone mineralization (91). A neutral diet get better bone structure and bone mineral content (92). The effects of magnesium on the skeleton are owing to ability act as a barrier against the acidmanufacture,  in a Western-style dietb  (93).
There is proof that magnesium has skeletal benefits. A study in Women's Health indicated that postmenopausal women with low magnesium intake had a higher incidence of carpus fractures (94). These findings are consistent with some statement showing that low magnesium levels may interfere with bone metabolism and parathyroid job, thus convey impaired bone mineralization.

Conversely, height magnesium levels in bone inhibit the formation of hydroxyapatite crystals by contest with calcium and tieing to pyrophosphate to shape a soluble salt that is not hydrolyzed by enzymes (95). This condition contributes to renal skeletal dysplasia and enervated bone disease (96). Serum magnesium levels are frequently elevated and are associated with mineralization defects in individuals undergoing dialysis and in patients with chronic renal failure. (97). Other interesting subject have examined preterm baby with osteoporosis secondary to mothers who had preterm births (98,99,100). Because Mg is an antagonist of calcium (101), excessive Mg concentrations alter the calcium/Mg ratio, thus impairing cell function and causing osteocyte differentiation and mineralization (102).
In general, optimal magnesium levels may be necessary to ensure bone homeostasis. Therefore, further studies are needed on the effects of in vitro and in vivo magnesium focus on bone metabolism and formation to give guidance for proper nutrition and the appropriate use of magnesium supplements (103,104).
Conclusion
This research paper focuses on magnesium, highlighting its importance to the body and explaining that both excess and deficiency can cause various health problems, as can levels exceeding the normal range.
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Children 1-3 years 80 mg
Children 4-8 years 130 mg
Children 9-13 years 240 mg
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Women 310-320 mg
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Breastfeeding teens 360 mg
Breastfeeding women 310-320 mg
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