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Magnesium & Nutrients to Support Well-being  

Key Points at a Glance   

Magnesium  

• essential mineral and cofactor involved in energy production, 
synthesis of essential molecules, ion transport across cell 
membranes and cell signalling  

• may not be present in sufficient quantities in diet 
• intake is inversely associated with risk of cardiovascular 

disease and development of type 2 diabetes 
• adequate magnesium status is associated with increased 

bone mineral density 
• positive effect on muscle function including regulation of 

muscle contraction, oxygen uptake, energy production, 
electrolyte balance and nerve signalling 

• specifically involved in recycling of ADP to ATP, magnesium 
regulates the energy pathway through mitochondrial 
function  

• physical performance may be improved with 
supplementation in magnesium deficiency  

• bioavailability depends on the solubility of the magnesium 
preparation 
- many forms including citrate and orotate are more 

bioavailable than oxide 
• clinically demonstrated to: 

− reduce the inflammatory marker CRP in those with high 
baseline levels (320 mg/day elemental as Mg citrate) 

− reduce arterial stiffness in overweight and obese adults 
(350 mg/day elemental as Mg citrate) 

− improve exercise tolerance in patients with coronary 
artery disease (730 mg/day elemental as Mg citrate)  

− improve glycaemic control in those with prediabetes 
and hypomagnesaemia (382 mg/day elemental as Mg 
chloride) 

− improve physical performance in older adults 
(300 mg/day elemental) but not middle-aged adults 

− alleviate frequency and intensity of migraine 
(600 mg/day elemental as Mg citrate) but results of 
clinical trials are mixed 

− have a hypotensive effect in medicated hypertensive 
individuals (190-330 mg/day elemental) 

− provide some benefit for fibromyalgia (300 mg/day 
elemental) 

− possibly alleviate symptoms of premenstrual syndrome 
when taken for more than 2 months; effect greater if 
combined with B6 

 

 B Vitamins 

• physically active individuals have increased requirements for 
nutrients in general, and failure to optimise nutritional status 
for B vitamins can result in decreased exercise performance 

• exercise may increase the turnover and loss of vitamin B6 in 
particular from the body, highlighting a need for greater 
intake in active individuals 

• B vitamins are important cofactors in many biochemical 
conversion pathways including those for energy production, 
immune function, neurotransmitter production and 
maintenance of muscle tissue  

• B2, B6 and folic acid can be taken in the form of their 
metabolites (known as activated B vitamins) 

 
Amino Acids 

• taurine: antioxidant activity; role in immune function; 
suggested to have positive effects on some of the 
physiological functions considered to be a cause of fatigue 
during exercise 

• glutamine: needed during metabolic stress; required for 
formation of metabolites during physical stress; supports 
immune function 

• carnitine: plays a critical role in energy production; deficiency 
will often manifest as fatigue, muscle weakness and cramps 
 

Additional Minerals 

• additional trace minerals may be necessary for the stressed 
or physically active individual 

• no specialised storage system exists for zinc in the body, 
emphasising the importance of daily intake 

 
Indications 

• Prevention/treatment of magnesium deficiency.  
• Migraines. 
• PMS. 
• Stress. 
• Reduced physical performance; may improve exercise 

tolerance.  
• Support during physical stress. 
• Support for blood glucose regulation. 
• Chronic fatigue. 
• Poor cardiovascular function; adjunctive treatment for 

hypertension; improve cardiac muscle function.  
• Coronary artery disease; arterial stiffness. 
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Magnesium 
Magnesium is an essential mineral and important cofactor 
in a wide range of biochemical processes, playing an 
integral role in both structure and function of the human 
body. The magnesium content of the average adult human 
body is about 25 g, with around 50-60% found in the 
skeleton. The majority of the remaining magnesium is 
present in the soft tissues, with less than 1% residing 
outside of cells.1 
 
Magnesium is involved in over 300 enzymatic reactions 
that cover a wide variety of metabolic activities, some of 
which are outlined below.1,2 
 

Energy production (increases ATP production) 

 essential for the synthesis of ATP – the body’s main storage 
form of energy 

 involved in breakdown and energy utilisation of 
carbohydrates, proteins and fats (i.e. glycolysis, oxidative 
phosphorylation).  

 activates enzymes including mitochondrial ATP synthase, 
Na+/K+ ATPase  

 affects metabolic activation and utilisation of some vitamins 
and antioxidants 

Synthesis of essential molecules 

 involved in the synthesis of proteins and enzymes, including 
the antioxidant enzyme glutathione  

 structural roles: 

- nucleic acids (DNA and RNA)  

- bone tissue remodelling: a component of mineralised 
bone  

- multiple enzyme complexes  

- mitochondria 

- cell membranes 

- chromosomes 

Ion transport across cell membranes  

 magnesium is required for the active transport of potassium 
and calcium ions across cell membranes, a process that 
regulates nerve impulse conduction, muscle contraction, 
vascular function and normal heart rhythm 

 in skeletal muscle magnesium opposes the contracting 
effects of calcium, allowing muscle to relax effectively after 
contraction 

 maintains and stabilises cell membranes 

Cell signalling  

 Mg-ATP is essential for the biosynthesis of cAMP (cyclic 
adenosine monophosphate), a regulatory compound 
involved in a variety of processes, including the secretion of 
parathyroid hormone (PTH) required for proper calcium 
absorption and formation of bones 

 essential for neuromuscular conduction, signal transduction, 
and muscle and nerve signal transmission 

Cell migration  

 magnesium and calcium concentrations in the extracellular 
fluid affect the migration of a number of different cell types, 
including immune cells and as such, may support optimal 
wound healing, and help to limit systemic inflammation 

The Need for Magnesium Supplementation 

In Western populations, dietary magnesium intake is often 
lower than the recommended level3 and suboptimal 
magnesium levels are thought to be common in the 
general population.4,5 
 
Foods particularly high in magnesium include wholegrain 
cereals, green leafy vegetables, nuts, seeds and legumes, 
with the magnesium content of plant-based food 
dependent on the magnesium content of the soil and 
growing conditions. Contributing to low magnesium intake 
in the population, aside from lack of intake of these foods, 
are processing practices that degrade or remove the 
mineral content (i.e. refining wheat grain decreases 
magnesium content by over 75% and boiling vegetables 
by 50-75%).4 The combined factors of depleted 
magnesium soils, low intake of magnesium-rich foods and 
a reliance on processed foods, means that suboptimal 
magnesium intake is a real clinical concern. 
 
The other side of the equation is magnesium loss, or lack 
of uptake. An increased rate of magnesium excretion or a 
decreased rate of absorption can occur in many conditions 
including chronic stress, excess alcohol intake, chronic 
diarrhoea, malabsorption conditions, certain renal 
diseases, and use of some medications, including many 
that are commonly prescribed.5 Nutritional factors that can 
decrease magnesium absorption, include fibre, phytates 
and oxalates from fruits, vegetables, and grains. Older 
adults may require supplementation due to decreased 
dietary intake, greater rate of renal excretion and greater 
potential for drug-magnesium interactions.6 
 
The assessment of magnesium status is difficult due to the 
fact that the majority (> 99%) of magnesium in the body 
resides in the bone matrix or inside cells. The serum level 
is maintained within a very small range, therefore plasma 
magnesium concentrations may appear in the normal 
range at the expense of tissue magnesium.4 Early signs of 
magnesium deficiency include vague symptoms such as 
fatigue, weakness, loss of appetite, anxiety, headaches, 
nausea and vomiting. As magnesium deficiency worsens, 
numbness, tingling, muscle weakness, tremors and 
cramps, seizures, abnormal heart rhythms and coronary 
spasms can occur. Chronic magnesium deficiency has been 
associated with a number of chronic health conditions, 
such as hypertension, dysrhythmias, cardiovascular 
disease, diabetes, migraines, and hypocalcaemia leading 
to osteoporosis.4,5,7 Large cohort studies have shown low 
serum magnesium is associated with an increased risk of 
coronary heart disease and death from cardiovascular 
disease,8 and that low dietary intake is associated with 
increased risk of developing cardiovascular disease,9 and 
diabetes.10 
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Effective Supplemental Forms of Magnesium  

Absorption of magnesium across the gastrointestinal tract 
and distribution into the circulatory system is one of the 
defining features of an efficacious magnesium 
supplement. This bioavailability is primarily dependent 
upon the degree of solubility of the magnesium salt as it 
moves into the small intestine, where the intestinal pH 
begins to rise. 
 
Organic bound magnesium salts, such as magnesium 
citrate, gluconate, orotate, or aspartate are recommended 
for treatment of magnesium deficiency because of their 
high bioavailability.2,11 
 
Magnesium Citrate 
• combines bioavailability, mineral content, purity, 

solubility and organoleptic characteristics which is 
better tolerated over salts such as magnesium oxide12 

• citric acid itself is a metabolite found in a variety of 
foods, but is most concentrated in citrus fruits where 
one of its primary functions is as an antioxidant 

• in human physiology, citrate also has an antioxidant 
role and plays an important part in cellular energy 
generation by feeding into the citric acid (Krebs) cycle 

 
Magnesium Orotate 
• a valuable source of supplemental magnesium, as 

well as orotic acid which is also a principal 
intermediate in the biosynthesis of pyrimidines 

• orotic acid (as magnesium orotate) is well established 
as a valuable intermediate in improving cellular 
energy production, particularly in infarcted heart 
tissue by stimulating the synthesis of ATP, glycogen 
and other energy substrates13 

• animal research has shown magnesium orotate may 
prove beneficial in cardiomyopathy by: 
- improving the energy status of the recently 

infarcted myocardium 
- improving or augmenting depleted myocardial 

purine and pyrimidine levels 
 
Clinical & Epidemiological Studies 

Improving Magnesium Status  

Suboptimal magnesium status has also been associated 
with the development of several clinical conditions, such 
as cardiovascular disease,8,9,14 diabetes,10 and 
osteoporosis.15,16 
 
As adequate dietary intake of magnesium may not be 
achieved in a typical Western diet, supplementation to 
achieve optimum magnesium status may be required for a 
protective effect from these conditions, as well as a 
specific therapeutic effect in the conditions outlined below. 
Magnesium citrate is a highly bioavailable form of 
magnesium shown to increase total magnesium through 

oral administration.11,12 Other organically-bound 
magnesium salts such as magnesium orotate are also 
highly bioavailable forms.2 
 
Muscle Contraction: Mechanism and Optimal Function  

It has been widely accepted that magnesium has a 
positive effect on muscle function, being involved in 
numerous processes that affect muscle function including 
oxygen uptake, energy production and electrolyte 
balance.17 Data from a representative sample of older men 
and women (n = 1138), revealed a significant, 
independent and strong relationship between serum 
magnesium concentration and muscle performance.18 In 
one randomised, controlled trial involving 124 healthy 
elderly women, those receiving a magnesium supplement 
daily for 12 weeks had significantly improved physical 
performance compared to controls. Participants took 
900 mg/day of magnesium oxide, equivalent to 
300 mg/day of elemental magnesium.19 Magnesium 
(given as the oxide) for 8 weeks did not lead to a 
significantly greater gain in muscle strength or muscle 
function compared to placebo in middle-aged, overweight 
women.20 
 
There is evidence from clinical studies that marginal 
magnesium deficiency impairs exercise performance. 
Magnesium supplementation or increased dietary intake of 
magnesium may therefore have beneficial effects on 
exercise performance in magnesium-deficient 
individuals. Magnesium supplementation of physically-
active individuals with adequate magnesium status has 
not been shown to enhance physical performance.17 
Subsequent trials have generally supported these 
conclusions, with no benefit in long-term magnesium 
supplementation for those who have adequate dietary 
intake. However, there were benefits shown for acute 
doses before intense exercise in athletes,21 or longer term 
doses in older women with low magnesium intake.19 The 
doses in both trials were equivalent to 300 mg elemental 
magnesium per day, and the results showed 
improvements relative to the control group. 
 
A meta-analysis found that magnesium is unlikely to 
provide benefit in reducing muscle cramps in older adults. 
The conclusion is based on 4 trials, in three of which 
magnesium was taken orally (as citrate or lactate with 
elemental magnesium doses ranging from 300 to 
1800 mg/day).22 However, there may be a small clinical 
benefit for leg cramps associated with pregnancy,23,24 with 
daily doses of 300-360 mg elemental magnesium (as 
citrate or bisglycinate) showing a reduction of less than 
one cramp per day in two studies. 
 
Fatigue 

Due to the specific role of magnesium in ATP utilisation 
and recycling from ADP, there is a connection between 
low-magnesium status and mitochondrial dysregulation, 
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which may manifest as decreased available energy within 
muscles, and other tissues with high turnover of ATP. Low-
magnesium status may be a contributing factor to chronic 
fatigue type muscular symptoms. Testing in 71 patients 
with chronic fatigue syndrome (CFS) found mitochondrial 
dysfunction (decreased ability to recycle ADP to ATP) in all 
but one of the tested patients.25 
 
Clinical trial research also suggests that the serum level of 
magnesium (along with calcium and zinc) is lower in 
people with fibromyalgia in comparison to a healthy 
control population and may be a contributing factor for the 
development of this condition.26 Magnesium citrate 
(1830 mg/day, providing 300 mg/day elemental 
magnesium) may be useful in the treatment of 
fibromyalgia with a significant reduction in the number of 
tender points observed in a small controlled trial, however, 
the effect was not as great as when the magnesium was 
combined with the tricyclic antidepressant amitriptyline 
(10 mg/day).27 
 
Cardiovascular Disease 

Evidence for a reduction in inflammatory markers with 
magnesium intake has been demonstrated in both 
population dietary intake studies and interventional clinical 
trials. A systematic review of evidence from 7 cross-
sectional studies (32,918 participants), concluded that 
dietary magnesium intake is associated with decreased C-
reactive protein (CRP) levels.28 One trial found in 
comparison to placebo, magnesium supplementation 
decreased plasma CRP in participants with baseline 
values greater than 3.0 mg/L (indicative of chronic 
inflammatory stress). These volunteers were aged 51 to 85 
years, and took magnesium citrate, providing 320 mg/day 
elemental magnesium or placebo for 7 weeks.29 
 
Formation of isoprostanes (free radical-catalysed PG-like 
products of unsaturated fatty acids) is significantly 
increased in a variety of pathological processes associated 
with oxidative stress, for example, cancer as well as, 
cardiovascular, metabolic and neurodegenerative diseases, 
and isoprostanes are increasingly recognized not only as 
markers of oxidative stress but also as mediators of 
disease progression.30 Reduction of urinary isoprostanes 
was found in one study with supplementation of 
potassium magnesium citrate (equivalent to 243 mg of 
magnesium) in comparison to potassium citrate, potassium 
chloride and placebo, with participants receiving one of 
the study drugs daily for a period of four weeks.31 There is 
also some research supporting an improvement in 
arterial stiffness compared to controls, after 24 weeks of 
supplementation with 350 mg/day magnesium citrate in 
overweight and obese adults.32 
 
A meta-analysis published in 2006 concluded that the 
evidence that oral magnesium reduces blood pressure is 
weak. This analysis showed no effect on systolic blood 

pressure (SBP), but a significant reduction in diastolic 
blood pressure (DBP) was noted (mean difference: -
2.2 mmHg). Of the 12 trials assessed, most used the oxide 
or aspartate hydrochloride forms in hypertensive patients, 
with the dosage of elemental magnesium ranging from 10 
to 40 mmol/day (241-973 mg/day).33 
 
A subsequent meta-analysis including 22 trials, found a 
larger reduction in DBP of 2-3 mmHg along with a 
reduction of 3-4 mmHg for SBP. These results are still 
modest, but when combined with other effects such as 
reduction of inflammatory markers, may translate to 
clinically beneficial effects for cardiovascular disease (CVD) 
protection. The reducing effect was further increased when 
crossover designed trials and intake greater than 
370 mg/day of elemental magnesium were considered. 
Studies had high heterogeneity, but a linear increase in 
effect could still be seen with increased dosage.21 
 
In a targeted meta-analysis focussing on hypertensive 
individuals on antihypertensive medication (continuously 
for at least six months, with a mean starting SBP 
> 155 mmHg) reductions in blood pressure have been 
found to be significantly higher with magnesium 
supplementation (190-330 mg elemental magnesium) 
lowering SBP by 18.7 mmHg (p < 0.0001) and DBP by 
10.9 mmHg (p < 0.0001).34 
 
In a randomised, double-blind, placebo-controlled trial of 
187 patients with coronary artery disease (CAD), 
magnesium citrate (providing 730 mg/day elemental 
magnesium) and potassium bicarbonate (providing 
210 mg/day elemental potassium) for 6 months was 
found to significantly increase exercise duration (14% 
increase compared to controls; p = 0.0075) and quality of 
life related physical functioning (p < 0.001).35 The same 
dosage and preparation had favourable effects on exercise 
tolerance and left ventricular function during rest and 
exercise in stable CAD patients in a trial of the same 
design.36 The combination of increased intake of 
magnesium and potassium coupled with reduced sodium 
intake is more effective in reducing BP than single mineral 
intake.37 
 
Blood Glucose Regulation  

Considerable evidence from epidemiological studies have 
shown a clear increase in risk for development of type 2 
diabetes (T2D) associated with magnesium intake. This 
meta-analysis comprising 627,922 individuals found a 
statistically significant, linear, dose-response relationship 
between incremental magnesium intake and T2D risk. 
Specifically, the risk of T2D was reduced by 8-13% per 
100 mg/day increment of dietary magnesium intake.10 
 
There is also considerable evidence that chronic 
magnesium supplementation may delay the progression 
from impaired glucose regulation to type 2 diabetes. A 
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recent trial has shown significant improvement in 
several aspects of glycaemic control in subjects with 
both prediabetes and hypomagnesaemia. Of those treated 
with magnesium (382 mg/day of elemental magnesium, 
as chloride) for 4 months, 50.8% were able to improve 
their glucose status, in comparison with only 7.0% in the 
placebo group (p < 0.0005).38 In a 2016 meta-analysis of 
magnesium treatment in people at risk of diabetes, 
magnesium supplementation was found to significantly 
improve plasma glucose levels after a 2-hour oral glucose 
tolerance test in three studies, with a small to moderate 
effect size of -0.35 (95% CI: -0.62 to -0.07; p=0.01) in 
comparison to placebo.39 
 
However, the effects of oral magnesium supplementation 
as an adjunct therapy for type 2 diabetes are quite 
heterogeneous with respect to the various measures of 
glycaemic control.40 Randomised clinical trials have to date 
yielded inconsistent results. 
 
Despite the widespread clinical evidence of the association 
of hypomagnesaemia and T2D, the molecular mechanisms 
of magnesium on insulin secretion and insulin resistance 
are still far from understood.41 
 
Premenstrual Syndrome 

Several randomised, placebo-controlled trials have been 
carried out evaluating magnesium for relief of 
premenstrual syndrome, discussed in a 2017 literature 
review.42 An effect in comparison to placebo was evident, 
with magnesium at 200-360 mg taken once daily being 
beneficial particularly for symptoms of fluid retention and 
mood swings, if taken for more than 2 months.43-46 
Magnesium (250 mg/day) combined with vitamin B6 
(40 mg/day) appeared to have greater effect than 
magnesium alone (250 mg/day), and the largest 
improvements seemed to be observed in the emotional 
and behavioural aspects, including depression, irritability, 
tiredness, and anxiety, more than other physical areas.42 
 
Migraine 

A randomised, double-blind, placebo-controlled study of 
oral magnesium citrate (3660 mg/day, providing 
600 mg/day of elemental magnesium) in 40 patients 
diagnosed with migraine without aura significantly 
decreased both frequency and severity of attacks.47 Prior to 
this, 4 randomised controlled trials of magnesium as a 
prophylactic therapy for migraine in adults and children, 
including one trial treating menstrual migraine, have been 
conducted and yielded mixed results.47 
 
Daily treatment with 600 mg trimagnesium dicitrate or 
placebo daily for 12 weeks reduced frequency of migraine 
by 41.6% in magnesium group compared to 15.8% in 
placebo group (n = 81).48 A recent meta-analysis that 
examined 10 studies of oral magnesium for migraine 
prophylaxis found that overall, magnesium significantly 

alleviated the frequency and intensity of migraine (ORs: 
0.20 and 0.27; CI: 95%, p = 0.04). It is noted though that 
this was a highly heterogenous group of trials, with 
several that included other treatments in addition to 
magnesium.49 
 

B Vitamins 
B vitamins act as coenzymes in a substantial proportion of 
the enzymatic processes that underpin every aspect of 
cellular physiological functioning.50 In particular, the B 
vitamins are necessary for the efficient use of 
carbohydrates, proteins and fats in the energy-producing 
pathways of the body, for haemoglobin synthesis and 
immune function, building and repair of muscle tissue, and 
for optimal neurological function.50,51 
 
Physically active individuals have increased requirements 
for nutrients in general, and failure to optimise nutritional 
status for B vitamins can result in decreased ability to 
perform physical activity at desired intensities.52 
 
Activated B Vitamins 

Research highlights the importance of the active 
metabolites of B vitamins also called activated B vitamins 
or vitamers. Activated B vitamins may be important in 
people with DNA polymorphisms that encode less active 
forms of enzymes involved in B vitamin metabolism.53-56 
• Riboflavin sodium phosphate (flavin mononucleotide 

or FMN) is an active metabolite of riboflavin (B2). FMN 
is itself a vital coenzyme in metabolism of both 
pyridoxine (B6) and folate, and converts to flavin 
adenine dinucleotide (FAD). FAD functions as a 
cofactor for the enzyme MTHFR (methylene 
tetrahydrofolate reductase) which is involved in folate 
metabolism.57 

 
Pyridoxal 5’-phosphate 

Vitamin B6 plays an important role in the metabolic 
pathways required for exercise, principally amino acid 
metabolism and glycogen breakdown.51 Pyridoxal 5-
phosphate (PLP) is an active metabolite of pyridoxine (B6) 
that functions as an enzyme cofactor and/or regulator for 
over 140 enzyme-catalysed reactions, including protein 
transamination and deamination reactions. Thus, more 
protein breakdown or increased protein consumption, as 
occurs during acute exercise, may increase the need for 
vitamin B6.52,58 
 
Research has also documented that acute exercise alters 
vitamin B6 metabolism by increasing blood concentrations 
of PLP, which in turn increases the probability that PLP will 
be converted to 4-pyridoxic acid and lost in the urine 
during exercise. Thus, exercise may increase the turnover 
and loss of vitamin B6 from the body, and some active 
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individuals may require greater intake in order to maintain 
good vitamin B6 status.52 
 

Amino Acids 

Taurine 

Taurine is the most abundant free amino acid in the 
human body,59 and is found in most tissues including 
skeletal muscle, heart, nerve, brain and liver.60 Taurine has 
been reported to have many physiological and 
pharmacological actions, including cell membrane 
stabilisation, bile acid conjugation, detoxification, 
osmoregulation, energy metabolism, immunomodulation, 
and as a neurotransmitter/neuromodulator.61 
 
Taurine is not considered an essential amino acid as it can 
be manufactured endogenously from the amino acids 
methionine and cysteine. However, endogenous taurine 
synthesis in humans is not sufficient to meet physiological 
needs in chronically ill and stressed individuals.5,62 This is 
further compounded by low intake of animal protein, 
making supplementary sources important in maintaining 
adequate levels.5 
 
Taurine has also been suggested to have positive effects 
on some of the physiologic functions considered to be a 
cause of fatigue during exercise, such as regulation of ion 
channels, calcium handling in excitation-contraction 
coupling, oxidative stress, and the inflammatory 
response.63 Recent animal studies suggest that taurine 
administration has favourable effects on recovery from 
fatigue caused by prolonged exercise via its replenishment 
of skeletal muscle glycogen, which is the major 
determinant for exercise performance.63,64 
 
Glutamine 

Glutamine is the most abundant amino acid found in the 
human body, and serves important roles in the 
maintenance of healthy immune and gastrointestinal 
function, protein synthesis, energy production and as a 
means of nitrogen transport between tissues.65 Glutamine 
is also important in acid-base regulation, gluconeogenesis, 
and as a precursor of nucleotide bases and the antioxidant 
glutathione.66 
 
Glutamine is classified as a conditionally essential amino 
acid because during times of physiological stress, 
additional glutamine must be obtained from dietary or 
supplementary sources. Examples of conditions where 
glutamine becomes essential include during physical 
trauma (such as surgery, sepsis or major burns), prolonged 
stress, excessive exercise, infection, and cancer. In the 
absence of sufficient plasma glutamine under such 
conditions, the body will break down skeletal muscle 
stores, leading to an imbalance of whole body defenses. 

This occurs primarily as a result of increased intestinal 
permeability and impaired functioning of immune cells.61 
 
Oral supplementation with glutamine has proven to be an 
effective nutritional method to increase body glutamine 
stores, support gastrointestinal and immune function, 
improve nitrogen balance and reduce catabolism of muscle 
tissue during periods of trauma or stress.61,67 
 
L-Carnitine  

Carnitine, in the form of acetyl L-carnitine, is a 
conditionally essential amino acid derivative found in the 
majority of cells throughout the body, but predominantly 
in the liver, skeletal muscle, heart and kidney.68 L-Carnitine 
plays an important role in energy production by 
conjugating fatty acids for transport into the mitochondria 
where they are metabolised through beta-oxidation to 
produce adenosine triphosphate (ATP).68 
 
Although endogenously produced, deficiency states can 
occur in association with various diseases and clinical 
presentations. Examples of conditions in which the amount 
synthesised by the body is inadequate to meet 
physiological needs include infection, physical trauma 
(burns, surgery), malabsorptive states, consumption of a 
ketogenic diet, liver and kidney dysfunction, and the use 
of certain medications.61 
 
Due to a disturbance in fatty acid use for energy 
production, L-carnitine deficiency will often manifest as 
fatigue, muscle weakness and cramps, cardiovascular 
disease, hepatic dysfunction, and neurological 
abnormalities.61 
 

Additional Minerals 

Zinc 

Zinc is the most abundant of all trace elements involved in 
human metabolism and is found in every tissue and fluid 
in the body.69 Zinc participates in all major biochemical 
pathways and acts as an integral component of more 300 
enzymatic functions.70 As well as being essential for 
normal growth and development, zinc also supports 
immune and antioxidant functions, helps maintain the 
integrity of skin, connective tissue and mucosal 
membranes, is required for the proper sense of smell and 
taste, is critical for cognition and behaviour, and plays 
multiple roles in DNA synthesis, metabolism and repair.70,71 
 
Inadequate dietary intake of absorbable zinc is one of the 
primary causes of zinc deficiency in most situations,72 a 
state which is often exacerbated by physiologic conditions 
associated with elevated zinc requirements.73 Zinc 
supplementation trials have shown that a range of health 
benefits can be realised by increasing the intake of zinc 
where diets are inadequate in this nutrient.71,74,75 No 
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specialised storage system exists for zinc in the body, 
emphasising the importance of daily intake in order to 
maintain a steady state.76 
 
Calcium and Potassium 

Like magnesium, the electrolytes calcium and potassium 
are essential to life and play a critical role in many 
physiological and pathophysiological processes, particularly 
those relating to membranes of the muscular and 
neurological systems.77 Bodily losses of potassium, in 
particular, can occur quickly during the stressed state or 
during intense physical activity through respiration, sweat, 
urine, and haemolysis of red blood cells, highlighting the 
importance of adequate replacement through dietary and 
supplementary sources.78 
 
Chromium  

Chromium is a significant micronutrient required for proper 
lipid, protein and glucose metabolism.79 Studies have 
confirmed that chromium exerts its effect via increasing 
5’AMP-activated protein kinase activity, which improves 
skeletal muscle cell insulin sensitivity and glucose 
transport regulation.80 
 
The rate of chromium excretion is increased during periods 
of physical exertion, suggesting a role for supplementation 
in order to maintaining optimal chromium status.81 
 

Safety 
• Caution is advised for individuals with existing renal 

conditions, young children and pregnant women due 
to the mineral and amino acid content. 

• To be used with caution in patients taking medications 
that cause potassium retention/hyperkalaemia. 

• Concurrent administration with NSAIDs and antibiotics 
may interfere with the absorption of the drugs. 
Separate doses by at least 2 hours. 

 

Supportive Formulation 

The nutrients discussed complement each other to support the 
following actions: 
• energy production; 
• stress adaptation; 
• normal muscle and nerve function; 
• cellular energy support;  
• cardiovascular function; 
• normal glucose metabolism. 
 

 
 
 
 
 
 
 

Indications 

• Prevention/treatment of magnesium deficiency.  
• Migraines. 
• PMS. 
• Stress. 
• Reduced physical performance; may improve exercise 

tolerance.  
• Support during physical stress. 
• Support for blood glucose regulation. 
• Chronic fatigue. 
• Poor cardiovascular function; adjunctive treatment for 

hypertension; improve cardiac muscle function. 
• Coronary artery disease; arterial stiffness. 
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