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Magnesium, Withania & Nutrients for Treatment of Anxiety & 
Stress 

Key Points at a Glance   

Magnesium  

• may not be present in sufficient quantities in diet 
• stress may result in decreased levels of magnesium 
• magnesium may affect the HPA axis 
• bioavailability depends on the solubility of the magnesium 

preparation 
- magnesium citrate is more bioavailable than oxide 

• clinically demonstrated to: 
- reduce symptoms of ADHD (200 mg/day elemental) 
- alleviate frequency and intensity of migraine 

(600 mg/day elemental as Mg citrate) but results of 
clinical trials are mixed  

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

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

- under certain conditions, reduce CRP, arterial stiffness 
and improve glycaemic control 

- improve exercise tolerance and physical performance in 
a subset of individuals  

 
Additional Minerals 

• zinc may have anxiolytic activity by affecting GABA and 
glutamate regulation 

• body losses of potassium can occur quickly during stress 
 
Vitamins 

• vitamin C supplementation may be effective in reducing 
anxiety and stress levels  

• vitamins B5 and B6 are essential in controlling stress, and 
a deficiency may affect the ability to cope with stressful 
events effectively  

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

 

 Withania 

• traditionally used as a tonic, mild sedative and rasayana 
(similar to adaptogen) 

• clinically demonstrated: 
− to decrease anxiety in generalised anxiety disorder 

(6 g/day) 
− to decrease anxiety in moderate to severe anxiety 

(herb + multivitamin) 
− to decrease anxiety, insomnia and stress, and increase 

wellbeing in those with chronic stress (high dose of 
withanolides from an extract with a probable dried 
herb equivalent of 7.5 g/day) 

− as a tonic for children and the elderly 
− to support physical performance and sleep patterns in 

athletes 
 
Amino Acids 

• glycine: 3 grams before bedtime may accelerate the time 
to sleep onset, improve sleep quality, and ameliorate 
daytime fatigue 

• glutamine supplementation can increase GABA levels in 
the brain and may provide therapeutic benefits in stress 
and anxiety 

• taurine plays a role in CNS neuromodulation; in situations 
of stress, endogenous taurine synthesis is not sufficient to 
meet physiological needs 

 
Indications 

• Anxiety and stress. 
• Insomnia, restlessness. 
• Adjunctive treatment for ADHD, depression, irritability. 
• Conditions caused by magnesium deficiency. 
• Premenstrual syndrome, migraine, fibromyalgia, poor 

cardiovascular function, if stress is a contributing factor. 
 

 
 

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 
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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 issue. 
  
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 
 
Suboptimal magnesium status has also been associated 
with the development of several clinical conditions, such 
as cardiovascular disease,8,9,11 diabetes,10 and 
osteoporosis.12,13 
 
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.14,15 
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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. 
 
The poor solubility of magnesium oxide has been 
associated with low magnesium bioavailability in humans 
when compared to magnesium citrate, amino acid chelate, 
aspartate hydrochloride, chloride, lactate and aspartate.16,17 
Organic bound magnesium salts, such as magnesium 
citrate, gluconate, orotate, or aspartate are recommended 
for treatment of magnesium deficiency because of their 
high bioavailability.2,14 
 
Magnesium Citrate 
• combines bioavailability, mineral content, purity, 

solubility and organoleptic characteristics which is 
better tolerated over salts such as magnesium oxide15 

• 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 

 
Clinical & Epidemiological Studies 

Stress 

Elevated levels of stress and anxiety are associated with 
an increase in the production of catecholamines 
(adrenaline, noradrenaline and dopamine).18 Anxiety 
surrounding exams was found to trigger greater 
magnesium urinary excretion and subsequent decreased 
plasma concentrations in a group of university students.19 
 
Investigations in mice suggest that dysregulations in the 
body’s main stress response system, the hypothalamic-
pituitary-adrenal (HPA) axis, may contribute to 
pathological anxiety.20 Magnesium was shown to control 
the activity of the HPA axis, suggesting that behavioural 
effects of stress exposure such as anxiety, could be 
attenuated by magnesium supplementation. 
 
A recent systematic review,21 assessed the effects of 
magnesium supplementation (in isolation or combined 
with a maximum of 5 additional ingredients) on subjective 
anxiety and stress in anxious individuals (18 studies met 
the review inclusion criteria; magnesium doses 
administered ranged from 46.4-600 mg/day). Final 
outcomes were suggestive of a beneficial effect of 
magnesium supplementation on subjective anxiety. 
However, additional well-designed randomised controlled 
trials are required to further confirm the efficacy of 

magnesium supplementation. There is also human clinical 
evidence to support a role for magnesium in treatment-
resistant depression,22 with positive results in this area 
supported by the complex actions of magnesium 
throughout the nervous system.23 
 
Attention Deficit Hyperactivity Disorder  

A systematic review has found that, overall, preliminary 
reports are promising that magnesium is effective for 
treating ADHD. Five studies were assessed, only three 
were controlled and none of them used magnesium alone 
(most used a combination of magnesium and vitamin 
B6).24 In one of these trials, which was an open controlled 
trial, magnesium (6 mg/kg/day; form undefined) and 
vitamin B6 (0.6 mg/kg/day) decreased hyperactivity and 
inattentiveness in children of mean age 6.5 years.25 
 
A more recent study found that magnesium alone at 
200 mg/day significantly reduced the clinical symptoms of 
ADHD (hyperactivity, impulsivity, inattention, conceptual 
level and opposition) in magnesium-deficient children, 
when used as an adjunct to standard medical treatment 
(methylphenidate (Ritalin) or atomoxetine).26 
 

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.27 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.27 
 
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).28 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.29 
 
Premenstrual Syndrome 

Several randomised, placebo-controlled trials have been 
carried out evaluating magnesium for relief of 
premenstrual syndrome, discussed in a 2017 literature 
review.30 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.31-34 
Magnesium (250 mg/day) combined with vitamin B6 
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(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.30 
 
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, 
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.35 
 
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.36 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).37 
 
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.38 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.39 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.40 
 
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).41 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.42 
 
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 
recent trial has shown significant improvement in 
several aspects of glycaemic control in subjects with 
both pre-diabetes 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).43 Whilst pre-
diabetes and diabetic risk appears to be affected by 
magnesium intake, 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.44 
 
Muscle Contraction  

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.45 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.46 
 
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.45 
 

Withania 
Withania somnifera root has been used in Ayurvedic 
medicine as a tonic and mild sedative for general debility, 
nervous exhaustion, fatigue, loss of memory, loss of 



Not for Public Distribution. For Education of Health Care Professionals Only. 5 

muscular energy, convalescence and insomnia. The plant 
has the Sanskrit common name of ashwagandha.47-49 
Withania is said to provide fresh energy and vigour for a 
system worn out by any constitutional disease.48 As a 
rasayana herb, it promotes physical and mental health, 
augments resistance of the body against disease and 
adverse environmental factors, revitalises the body in 
debilitated conditions and increases longevity.50 It has also 
been noted that the properties of Ayurvedic rasayanas 
(also known as vitalisers) were similar to those of 
adaptogen herbs. Indeed the rejuvenators, tonics and 
vitalisers described in another ancient Ayurvedic text 
(Carak Samhita) are likely to be adaptogens.51-53 
 

In Ayurveda, Withania is also regarded as a medhya 
rasayana – a promoter of learning and memory retrieval. 
The medhya rasayana herbs may provide a therapeutic 
effect by reducing stress, facilitating mental health and 
reducing anxiety and tension.54,55 Withania root contains 
steroidal compounds including withanolides which are 
regarded as quality markers.56 
 
Clinical Studies 

The anxiolytic effect of Withania in healthy volunteers 
and patients experiencing varying degrees of anxiety is 
outlined in Table 1. 
 

Trial & Patient 
Details 

Preparation & Dose Results Ref 

r, db, pc; 
generalised anxiety 
disorder according 
to DSM IV 

Withania granules, providing 
approximately 6 g/day of 
dried root§, for 60 days  

• decrease in anxiety from baseline was significantly greater for those treated 
with Withania (66.40%) compared to the decrease experienced by placebo 
group (35.83%; p < 0.001) at the end of treatment 

• the effect on other symptoms, including concentration and insomnia, was 
not significantly different between the groups 

57 

r, comp; employees 
with moderate to 
severe anxiety of 
longer than 6 
week's duration 

extract providing 9 mg/day 
of withanolides combined 
with a standard 
multivitamin, compared to 
psychotherapy and placebo 
tablet*, for 12 weeks 

• 7% of patients had dropped out by week 8, and 21% by week 12 
• treatment with Withania and vitamins resulted in a significant decrease in 

anxiety compared to the psychotherapy group (p = 0.003) 
• greater benefit was also found for secondary outcomes including vitality, 

concentration, fatigue and motivation in the herb and vitamin group 

58 

r, db, pc; adults with 
a history of chronic 
stress 

extract equivalent to 
7.5 g/day of dried root‡ and 
providing 30 mg/day of 
withanolides, for 60 days  

• significant reductions in overall scores on all stress assessment scales (PSS, 
DASS, GHQ-28) for Withania relative to the placebo group (p < 0.0001) 

• analysis of questionnaire categories revealed Withania also significantly 
decreased specific aspects of stress, such as anxiety, depression and social 
dysfunction 

59 

  Change from Baseline  

Withania Placebo  

GHQ-28 anxiety and insomnia - 69.7% - 11.6% 

DASS anxiety - 75.6% + 4.3% 

• serum cortisol was significantly reduced in the Withania group compared to 
placebo 

 

r, db, pc; overweight 
adults under chronic 
stress, with about 
50% also 
experiencing anxiety 
and restlessness 

extract equivalent to 
7.5 g/day of dried root‡ and 
providing 30 mg/day of 
withanolides, for 8 weeks 

• significant reductions in overall stress score (PSS) for Withania relative to the 
placebo group at week 4 and week 8 (p = 0.0025, p < 0.0001) 

• significantly greater improvement in the Withania group than in the placebo 
group for psychological well being  

• serum cortisol was significantly reduced in the Withania group compared to 
placebo at week 8 

60 

r, db, pc; anxiety 
disorders diagnosed 
according to ICD-10 

extract strength not defined, 
for 6 weeks 

• 15% of patients had dropped out by week 6 
• at the end of treatment, significantly more patients treated with Withania 

(88.2%) met the criteria for response compared to 50% in the placebo group 
(p = 0.026)  

• Hamilton anxiety scores dropped from 17.3 to 8.5 at the end of treatment for 
those taking Withania, compared to a drop from 18.6 to 12.2 for the placebo 
group 

61 

db, x, comp; 
volunteers 

dried herb equivalent and 
duration unknown, 
compared to diazepam 

• Withania had a beneficial effect for those self-defined as tense and anxious, 
and did not produce sedation or drowsiness, unlike diazepam 

62 

Table 1. Controlled trials of Withania root preparations demonstrating a beneficial effect in volunteers and patients with anxiety or 
stress and anxiety. 

Abbreviations: BAI: Beck Anxiety Inventory; comp: comparative; cont: controlled; DASS: Depression Anxiety Stress Scale; db: double blind; DSM IV: Diagnostic 
and Statistical Manual of Mental Disorders, 4th edition, 2000; GHQ-28: General Health Questionnaire-28; ICD-10: International Statistical Classification of 
Diseases and Related Health Problems, 10th Revision, 1992; pc: placebo controlled; PSS: Perceived Stress Scale; r: randomised; x: crossover 
Notes: § 12 g/day of granules, made from equal quantity of dried powdered root and sugar with water added to make syrup then dried * both groups also 
performed deep breathing exercises and were advised about exercise, diet and caffeine intake ‡ dried herb equivalent based on the trade name of the 
extract and the expected extract strength 
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In clinical studies Withania has: 
• demonstrated tonic activity in children (2 g/day, in 

milk)63 and older men (3 g/day);64 
• improved physical performance, sleep patterns and 

alertness in trainee mountaineers (1 g/day).65 
 

Additional Minerals 

Zinc 

Zinc is the most abundant of all trace elements involved in 
human metabolism, and is necessary for proper growth 
and development, immune and antioxidant functioning, 
brain development, cognition and behaviour.66 Zinc is 
involved in neuronal cell structure and metabolism, and 
may help to reduce anxiety symptoms via its role in GABA 
and glutamate regulation in individuals with low plasma 
zinc.67 Even subclinical zinc deficiency has been shown to 
impair human brain function.68 
 
No specialised storage system exists for zinc in the body, 
emphasising the importance of daily intake in order to 
maintain a steady state.69 Due to the role zinc plays in 
neurotransmitter synthesis and cognitive functioning, a 
deficiency may impact on the ability to cope effectively 
with stress.70 
 
Potassium 

Like magnesium, potassium is essential to life and plays a 
critical role in many physiological and pathophysiological 
processes, particularly those relating to membranes of the 
muscular and neurologic systems.71 Early symptoms of 
inadequate potassium in the body include muscle 
weakness, dry skin or acne, nervous disorders, insomnia, 
slow or irregular heartbeat, and loss of gastrointestinal 
tone. Fatigue is the most common symptom of long-term 
potassium deficiency.71 Bodily losses of potassium can 
occur quickly during the stressed state or during intense 
physical activity, highlighting the importance of adequate 
replacement through dietary and supplementary sources.72 
 

Vitamins 

Vitamin C 

Vitamin C is a well-known antioxidant that plays an 
important role in the stress response via its involvement in 
neurotransmitter synthesis and cognitive functioning.70 
 
The highest concentrations of vitamin C in the body are 
found in neuroendocrine tissues (such as adrenal) and the 
brain, where it acts as a modulator of glutaminergic, 
cholinergic and GABAergic transmission. It is an essential 
cofactor for dopamine and noradrenaline biosynthesis; and 
is necessary for the hydroxylation of tryptophan to 
serotonin.73 Studies have suggested that oxidative stress 
may trigger neurological disorders, and that vitamin C 
supplementation at 500 mg daily for a period of at least 

14 days is effective in reducing anxiety and stress levels in 
otherwise healthy individuals.74 
 
Pantothenic acid 

Pantothenic acid (vitamin B5) is a precursor in the 
biosynthesis of coenzyme A (CoA), an essential coenzyme 
in a variety of biochemical reactions. It is essential for 
adrenal cortex function and studies suggest that 
pantothenic acid can downregulate the hypersecretion of 
cortisol that occurs secondary to high stress conditions.75,76 
Due to its involvement in the synthesis of the 
neurotransmitter acetylcholine, pantothenic acid is 
essential in controlling stress, and a deficiency may affect 
the ability to cope with stressful events effectively.70 
 
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.77-80 
 
Riboflavin Sodium Phosphate 
 
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.81 
 
Pryidoxal 5-phosphate 
 
Pyridoxal 5-phosphate is an active metabolite of 
pyridoxine (B6),79 that functions as an enzyme cofactor 
and/or regulator for over 140 enzyme-catalysed reactions, 
including the decarboxylation of amino acids to yield 
amines, many of which are important neurotransmitters 
and hormones. The involvement of P5P as a cofactor in the 
synthesis of neurotransmitters such as serotonin, 
norepinephrine (noradrenaline), epinephrine (adrenaline), 
and GABA, give it a vital role in the regulation of mood, 
cognitive functioning, and the ability to cope with 
stress.70,75 Clinical symptoms of P5P deficiency include 
depression, nervousness, impaired immune response, and 
irritability.82 
 

Amino Acids 

Glycine  

Glycine is an amino acid that serves important roles in the 
creation of protein structures (such as enzymes, RNA and 
DNA), for relaxation, detoxification, immunomodulation 
and normal muscle function.83,84 Along with GABA, glycine 
is considered one of the most important inhibitory 
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neurotransmitters in the CNS (particularly in the brainstem 
and spinal cord), where it plays a key role in maintaining 
healthy function of the CNS as a neurotransmitter and 
neuromodulator.85 
 
Although traditionally classified as a non-essential amino 
acid, there is evidence to suggest that glycine availability 
in humans is not enough to meet metabolic needs and 
that a dietary supplement is appropriate.83,86 
 
Studies show that 3 grams of glycine before bedtime may 
help improve performance and memory retrieval, 
accelerate the time to sleep onset, improve sleep quality, 
and ameliorate daytime fatigue in humans who suffered 
from repeated sleep complaints.87,88 
 
Glutamine 

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.76,89 
 
Oral supplementation with glutamine has proven to be an 
effective nutritional method to increase body glutamine 
stores and subsequently, brain GABA levels in animal 
models.90 GABA plays a prominent role in our ability to 
cope with stress, and evidence points to an association 
between reduced levels of GABA-mediated brain 
neurotransmission and various mood disorders.90,91 The 
ability of glutamine supplementation to increase GABA 
levels in the brain highlights the potential therapeutic 
benefits of this compound in patients experiencing stress 
and anxiety.90 
 
Oral supplementation with glutamine has also proven to 
be effective for the support of gastrointestinal and 
immune function, and reduced catabolism of muscle tissue 
during periods of trauma or stress.76,92 
 
Taurine 

Taurine is the most abundant free amino acid in the 
brain,93 and has been reported to have many physiological 
and pharmacological actions, including cell membrane 
stabilisation, modulation of intracellular calcium levels, 
osmoregulation, immune regulation, and central nervous 
system neuromodulation.76 
 
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 requires several steps involving enzymatic 
oxidation and conversion of cysteine, either directly or 
following conversion of methionine into cysteine. In 
comparison to other mammals, humans have relatively 
low enzymatic activity, implying a limited capacity to 
synthesise taurine.94 

In situations of illness and stress, endogenous taurine 
synthesis is not sufficient to meet physiological needs,94 a 
situation which is further compounded in individuals with 
a low animal protein intake, making supplementary 
sources important in maintaining adequate levels.5 
 

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. 

• Withania is a well-tolerated herb, with adverse effects 
not expected, although because Withania contains 
steroidal compounds, large doses of liquid extract or 
powder (mixed in water or milk) may cause mild 
nausea.95 

 

Supportive Formulation 

These nutrients and herb complement each other to support the 
following actions: 
• anxiolytic; 
• adaptogen; 
• adrenal support; 
• supports neurotransmitter synthesis and modulation; 
• supports normal nerve function. 
 

Indications 

• Anxiety and stress. 
• Insomnia, restlessness. 
• Adjunctive treatment for ADHD, depression, irritability. 
• Conditions caused by magnesium deficiency. 
• Premenstrual syndrome, migraine, fibromyalgia, poor 

cardiovascular function, if stress is a contributing factor. 
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