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A) Ingredients for the “Day” formulation

1) Wild green oat extract

Possible functional claims for this ingredient include but are not limited to:
- Improved cognitive performance;

- Improved memory performance;

- Improved brain activity associated with wakefulness;

- Improved attention and concentration;

- Improved blood flow to the brain.

In a double-blind, placebo-controlled, within-subjects trial, with 42 adult subjects, it was
shown that the administration of 800 mg extract increased, at 1, 2.5, 4, and 6 hours
post-dose, the speed of performance across post-dose assessments on a global
measure, including data from all of the timed tasks. It also improved the performance of
a delayed word recall task in terms of errors, and an executive function task (Peg and
Ball) as assessed by decreased thinking time and overall completion time (1). It was
concluded that the administration of wild green oat extract induced acute cognitive
effects, and suggesting that the optimal dose is at or below 800 mg.

In a double-blind, randomized study, the efficacy of the wild green oat extract on
improving cognitive performance was tested in older subjects with below-average
cognitive performance (n=36). Significantly fewer errors were made during the color-
naming component of the Stroop test after consuming the 1600-mg dose than after the
0-mg or 2400-mg doses (F (1,36) = 18.85, p < 0.001). In 7 subjects with suspected
cognitive impairment, Stroop interference score was improved by the 1600-mg dose
compared to 0-mg and 2400-mg doses (F (1, 34) = 2.40, p < 0.01) (2). It was concluded
that the oat herb extract may acutely improve attention, concentration, and the ability to
maintain task focus in older adults with differing levels of cognitive status.

Using EEG assessment, Dimpfel et al measured the impact of 1250 or 2500 mg extract
on the hyper activation of the left frontotemporal area, known to be involved in cognitive
tasks (n=20 healthy adults). Using quantitative brain mapping technology (CATEEM),
statistically significant differences were observed during resting (lowering of spectral 6
power) and during performance of the d2-concentration test (enhancement of spectral 6

power) (p<0.01 and p<0.05, respectively). Also, during performance of mental arithmetic,
greater enhancement of 6 power was observed but only at a lower error probability
(p=0.115) (3). It was concluded that oat herb extract might be effective in healthy
subjects, resulting in a positive impact on cognitive performance.

Vascular effects were also noted. In a randomized, double-blind, placebo-controlled
study (n=37 participants), the administration of 1500 mg extract/day for 12 weeks was
associated with increased cerebral vasodilator responsiveness (CVR) and flow-
mediated dilatation (FMD) of the brachial artery, to a similar extent (42 and 41%,
respectively, p<0.01 for both) (4). It was concluded that supplementation can improve
vasodilator function in systemic and cerebral arteries, suggesting a potential role in the
maintenance of cardiovascular health and brain function.
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2) Periwinkle pant extract (Vinpocetine)

Possible functional claims for this ingredient include but are not limited to:
- Increased blood flow to the brain;

- Inhibition of proinflammatory factors in brain;

- Neuroprotection;

- Improves cognitive functions.

Vinpocetine is an alkaloid extracted from the periwinkle plant, and is a derivative of the
alkaloid vincamine. It is used to enhance cerebral circulation and cognitive function for
several years, and used in many countries as a dietary supplement to prevent
cerebrovascular disorders and symptoms associated with aging (5,6).

Vinpocetine is an inhibitor of phosphodiesterase type 1 (PDE1), which can lead to
increases in cAMP and cGMP, thus initiating plasticity-related gene expression (7).
Vinpocetine has a high affinity for the 18-kDa translocator protein (TSPO a biomarker of
activated microglia), and inhibits microglial proliferation through the NF-kB/activator
protein-1 (AP-1) pathway. It also suppresses the release of inflammatory factors (8) by
inhibiting the inhibitor of the IKK/NF-kB pathway after TNF-a stimulation (6). It and also
inhibits oligodendroglial precursor cell differentiation thus having a direct negative effect
on remyelination (9).

Various clinical trials have confirmed the multiple underlying mechanisms responsible
for the beneficial neuroprotective effects produced by vinpocetine. Positron emission
tomography (PET) measurements performed in chronic ischemic stroke patients after a
single-dose injection showed significant changes in regional cerebral blood flow (rCBF)
and metabolism (rCMRglu). The changes were positive in the peristroke regions and the
healthy brain tissue, with peaks in the basal ganglia, thalamus and occipital cortex [68].
Furthermore, the neuroprotective activity of vinpocetine makes it useful for the treatment
of early stage cerebrovascular diseases, such as the asymptomatic ischemic
cerebrovascular disorders (AICVD) (10). In a pilot single-blinded randomized clinical
trial, 30 patients with acute ischemic stroke were given either low-molecular weight
dextran alone or in combination with vinpocetine. At the three-month follow-up, the
relative risk (RR) reduction of a poor outcome was observed to be 30% (according to
the modified Barthel Index) and 60% according to the modified Ranking score. In
addition, no significant adverse effects were observed. Hence, this pilot study reported
the efficacy and safety of vinpocetine (11). Another study conducted in 87 patients with
chronic cerebral ischemia demonstrated that vinpocetine exerts an endothelium
protective effect through the partial renewal of endothelium-dependent vasodilatation
and inhibition of rejection of the von Willebrand factor during an arteriovenous occlusion
test. However, the recovery of a neurological deficit depends on the extent of renewal of
the endothelium-dependent vasodilatation (12).

The increase in the regional cerebral blood flow in response to vinpocetine
administration is well established and strengthened by new diagnostic techniques
(transcranial Doppler, near infrared spectroscopy, positron emission tomography). In
vitro studies have revealed the effect of the compound on Ca(2+)/calmodulin dependent
cyclic guanosine monophosphate-phosphodiesterase 1, voltage-operated Ca(2+)
channels, glutamate receptors and voltage dependent Na(+)-channels; the latest being
especially relevant to the neuroprotective action of vinpocetine (reviewed in (13)).
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3) Guarana seed (seed extract containing caffeine)

Possible functional claims for this ingredient include but are not limited to:
- Improved alertness;

- Improved reaction time;

- Improved information processing;

- Improved mood and physical performance.

Because of the stimulant property of caffeine on the central nervous system, guarana
has been widely used in the pharmaceutical market. It has also been included in the
pharmacopoeias of Brazil, Mexico, the United States and several European countries
(14). In addition to the stimulating action of caffeine on the central nervous system,

other effects have been attributed to guarana, such as improved alertness, reaction time,
speed of information processing, memory, mood and performance in physical exercises
as well as thermogenic effects associated with weight loss and gastric acid secretion
(15). Guarana has been shown to be a promising option for the treatment of mental and
physical fatigue related to cancer because its use lacks significant side effects and it is
low in cost compared with traditional drug therapy (16).

Several pharmacological studies demonstrated the mechanisms associated with the
effects attributed to this plant, and the mechanisms of action of its components,
especially the alkaloids and tannins (17-20). Most studies attributed bioactive effects to
more than one substance. The stimulant property on the central nervous system is
mainly attributed to guarana’s alkaloids because their mechanism of action is known,
although catechins may also be involved, being present in high concentrations in
guarana cotyledons (20-22). Regarding catechins, studies with guarana showed that
they act as antioxidants by inhibiting lipid peroxidation, although antiviral, bactericidal
and molluscicidal activities were also tested (23).

In addition to the psychoactive effects, the use of guarana for metabolic disorders has
been widely studied because it possesses functional properties similar to green tea,
which is also rich in catechins. Studies have shown that guarana positively affects lipid
metabolism, increases basal energy and weight loss and may be useful for obesity
treatments (24-27).
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4) Ginkgo biloba (leaf extract)

Possible functional claims for this ingredient include but are not limited to:
- Improved memory;

- Improved cognition;

- Consolidation of mental functions.

Because the leaf extract has been standardized, and used in USA and Europe as EGb
761 (sold also as Tanakan or Tebonin), the information below is based only on clinical
trials and other studies using this standardized extract. The use of EGb 761 has not yet
garnered FDA approval in the United States, but it is available by prescription in
European countries. In US the extract is sold as a supplement, alone or as an ingredient
in various dietary supplements.

The standardized formulation, EGb 761 was created to normalize the constituents to
assure reliable and consistent drug performance and the absence of ginkgolic acid, a
known allergen naturally found in Ginkgo (28). The standardized preparation of EGb
761 involves harvesting Ginkgo leaves while still green, and after morphological
analysis, they are extracted in 60% (w/w) acetone and water, concentrated, and
analyzed by high-performance liquid chromatography. The final product is adjusted to
~24% flavone glycosides (primarily quercetin, kaempferol, and isorhamnetin), 6%
terpene lactones (consisting of 2.8%—3.4% ginkgolides A, B, and C, and 2.6%-3.2%
bilobalide [BB]), and <5 ppm ginkgolic acid.

A large majority of clinical trials involving EGb 761 are directed at the improvement of
cognition and memory, some of which target dementia (29) and more specifically
Alzheimer’s Disease (AD) (30). A recent study of the effect of EGb 761 on memory in
healthy, middle-aged subjects indicated that, when administered daily, EGb 761 (240
mg daily) significantly improved the results in a memory recall test after a six-week
regimen (31). Other studies in healthy individuals suggest that improvement of cognition,
memory, or self-estimated mental health were attributed to EGb 761 (32-35).

Dementia is a category of brain diseases characterized by a gradual decline in cognition
and memory that includes AD, vascular dementia, Lewy body dementia, and
frontotemporal dementia (29). The abilities of EGb 761 to modulate excitotoxic
glutamatergic neurotransmission (36), reduce amyloid-B aggregation and toxicity (37),
and function as a radical scavenger (38) suggest its use in the various dementia
pathologies. Clinical studies of 240 mg daily EGb 761 administration to patients with
dementia indicate its efficacy in stabilizing or slowing the decline of mental function,
particularly for patients with neuropsychiatric symptoms (30,39,40). The European
studies included AD patients with Neuropsychiatric Inventory (NPI) composite scores >4
and reported significant improvements in NPI, as well as reductions in depression and
anxiety. Additionally, a clinical investigation into the use of EGb 761 with a commonly
prescribed cholinesterase inhibitor, donepezil, suggests that the combination of the two
therapies is more effective than either one alone (41). It was shown that EGb 761 was
not effective in preventing dementia (42); however, the clinical evidence for the use of
EGb 761 to slow its progression is promising and warrants further clinical investigation.
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5) Siberian Ginseng

Possible functional claims for this ingredient include but are not limited to:
- Increased alertness;

- Improved mental working capacity;

- Improved attention and concentration;

- Improved physical work capacity

The clinical studies using Siberian Ginseng extracts demonstrated that its bioactives act
as plant adaptogens (reviewed in (43)), which are defined as compounds that increase
the ability of an organism to adapt to environmental factors and to avoid damage from
such factors (44).

The administration of Siberian ginseng extract proved to be beneficial, on either short or
long term, for improvements in mental working capacity, and increased physical work
capacity due to cardiovascular improvements, both in the context of optimization of the
state of wakefulness (43).

In a study performed on sailors keeping watch (Berdyshev VV, 1995), a single dose
administration of extract improved their state of wakefulness as measured 4 hours after
the administration (n=357 healthy males, of which 49% had improved measurements)
(cited by (43)). In radio operators, single dose administration decreased the number of
errors in messages transmitted by tired operators (Medvedev, 1963 cited by (43)).
When a fixed, single dose, standardized combination of extracts of S. chinensis, E.
senticosus and R. rosea [ADAPT-232; capsules containing 3 mg of salidroside, 4 mg of
schizandrin and 3 mg eleutheroside B] was used on cosmonauts in prolonged isolation,
the supplement significantly decreased the number of mistakes in complicated
psychometric tests but had no significant effect in non-complicated tests (43,45). Similar
results were obtained on computer operators on night duty under conditions that
simulated long monotonous activity inducing fatigue (cited in (43)).

Several studies cited in (43) demonstrated improved physical working capacity due
mainly to increased cardiovascular functions.

An expert opinion published in 2014 (46) stated that “The contraindication “arterial
hypertension” is not evidence-based and should be carefully re-evaluated for not
unnecessarily excluding a large patient group from the benefits of eleuthero.”, which
referred to an older statement indicating that the administration of the extract is not
indicated in hypertensive individuals.
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6) Vitamin B12 (methylcobalamin form)

Possible functional claims for this ingredient include but are not limited to:
- Reduces average melatonin levels in a 24-hour period;

- Positive psychotropic alerting effect;

- Contributes to reducing sleep disturbances, towards sleep reduction.

This scientific substantiation refers only to the roles of methylcobalamin upon melatonin
levels, and in the regulation of circadian rhythm.

When Vitamin B12 (methylcobalamin) was administered orally (3 mg/day) to 9 healthy
subjects for 4 weeks, the 24-h melatonin rhythm was significantly phase-advanced (1.1
h) in the vitamin B12 trial as compared with that in the placebo trial. In addition, the 24-h
mean of plasma melatonin level was much lower in the vitamin B12 trial than with the
placebo. Furthermore, the nocturnal melatonin levels during bright light exposure were
significantly lower in the vitamin B12 trial than with the placebo (47). As opposed to
cyanocobalamin, only methylcobalamin was reported to have a positive psychotropic
alerting effect with a distribution of the sleep-wake cycle toward sleep reduction (48).

The dosage required for enhancing the light-induced phase-shift in the human circadian
rhythm varies from 0.5 mg to 3 mg (47,49).

When used in conjunction with other chronotherapy agents (such as bright light
exposure), methylcobalamin proved useful in reducing circadian rhythm sleep disorders
in affected adolescents (50).

Several case studies also reported that methylcobalamin treatment, used either alone or

in conjunction with either melatonin receptor agonists, can be useful in reducing sleep
disturbances in individuals with circadian rhythm abnormalities (51,52).
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7) Niacin (Vitamin B3)

Possible functional claims for this ingredient include but are not limited to:
- Enhances cellular energy production;
- May contribute to attenuation of sleep disturbances.

A vast array of processes and enzymes involved in every aspect of peripheral and brain
cell function are dependent on niacin derived nucleotides such as nicotinamide adenine
dinucleotide (NAD) and NAD phosphate (NADP). Beyond energy production, these
include oxidative reactions, antioxidant protection, DNA metabolism and repair, cellular
signaling events (via intracellular calcium), and the conversion of folate to its
tetrahydrofolate derivative (53).

Niacin also binds agonistically at two G protein receptors, the high affinity Niacin
receptor 1 (NIACR1), responsible for the skin flush associated with high intake of niacin,
and the low affinity NIACR2. Niacin receptors are distributed both peripherally in
immune cells and adipose tissue, and throughout the brain. Currently established roles
include modulation of inflammatory cascades (54,55) and anti-atherogenic lipolysis in
adipose tissue (56,57).

NIACR1 receptor populations have been shown to be down-regulated in the anterior
cingulate cortex of schizophrenia sufferers (54) and upregulated in the substantia nigra
of Parkinson’s disease sufferers, (a group that have low niacin levels generally) with
levels correlating with poorer sleep architecture in this group (58). A recent case study
demonstrated that 250 mg niacin administration modulated peripheral immune cell
NIACR1 expression and attenuated the disturbed sleep architecture associated with
Parkinson’s disease (59).
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8) Pyridoxine (Vitamin B6)

Possible functional claims for this ingredient include but are not limited to:
- Contributes to intracellular glucose regulation in brain cells;

- Required for the synthesis of neurotransmitters in brain;

- Contributes to the regulation of sleep cycle.

Beyond its role as a necessary cofactor in the folate cycle, the role of vitamin B6 in
amino acid metabolism makes it a rate limiting cofactor in the synthesis of
neurotransmitters such as dopamine, serotonin, y-aminobutyric acid (GABA),
noradrenaline and the hormone melatonin. The synthesis of these neurotransmitters is
differentially sensitive to vitamin B6 levels, with even mild deficiency resulting in
preferential down-regulation of GABA and serotonin synthesis, leading to the removal of
inhibition of neural activity by GABA and disordered sleep, behavior, and cardiovascular
function and a loss of hypothalamus-pituitary control of hormone excretion (60).

Vitamin B6 also has a direct effect on immune function and gene
transcription/expression and plays a role in brain glucose regulation (61). More broadly,
levels of pyridoxal-5-phosphate are associated with increased functional indices and
biomarkers of inflammation, and levels of pyridoxal-5-phosphate are down-regulated as
a function of more severe inflammation (62,63), potentially as a consequence of
pyridoxal-5’-phosphate’s role either in the metabolism of tryptophan or in one-carbon
metabolism (62). This role is particularly pertinent as inflammatory processes contribute
to the etiology of numerous pathological states including dementia and cognitive decline
(64).
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B) Ingredients for the “Night” formulation

1) Reishi Mushroom (fruit extract)

Possible functional claims for this ingredient include but are not limited to:
- Contributes to increasing sleep time and reduced sleep latency;

- Mild hypnotic effect;

- Confers neuro-protection.

The role of the Reishi mushroom extract on inducing sleep was first revealed in animal
studies, with significantly decreased sleep latency, increased sleeping time, non-REM
sleep time and light sleep time in pentobarbital-treated rats. Suppression of locomotor
activity in normal mice was also observed (65). Oral administration of Ganoderma
extracts containing polysaccharides (100, 200 and 400 mg/kg) significantly reduced
cerebral infarct area, attenuated neurological functional deficits, and reduced neuronal
apoptosis in induced cortical ischemia, due to suppressed expression of active
caspases-3, -8 and -9 and Bax, and inhibited the reduction of Bcl-2 expression (66). In
freely moving rats, the extract has hypnotic effects, primarily related to the modulation of
cytokines such as TNF-a (67).

G. lucidum is believed to have a neuro-protective effect and this notion is supported by
work carried out by Zhang et al and Zhao et al, wherein a mixture of triterpenoid
compounds in G. lucidum, including methyl GA-A, methyl GA-B, GA-S1, and GA-TQ,
promoted neuronal survival and reduced fatigue (68,69).

In addition, the potential use of this fungus for the treatment of neurological diseases
has also been examined. It was shown that long-term consumption of G. lucidum can
decrease the progression of Alzheimer's disease (70,71). This observed
neuroprotective effect is achieved by promotion of neuritogenesis and reduction of
senescence of the neurons (72).
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2) Valerian

Possible functional claims for this ingredient include but are not limited to:
- Increased sleep quality;

- Reduced anxiety;

- Induces somnolence.

Sleep
Although preliminary evidence had suggested moderate sedative activity for V

officinalis , the most recent systematic review (18 RCTs including 2 large studies) found
little objective evidence for the benefits of valerian in sleep problems, whereas it
showed improved subjective sleep quality compared with placebo. Therefore, it was
suggested that other more promising treatment strategies should be used before trying
valerian for sleep (73).

Anxiety

A 4-week placebo-controlled RCT compared the effects of placebo (n = 12), V officinalis
extract (mean dose 81.3 mg/d; n = 12), and diazepam (6.5 mg/d; n = 12) in patients with
GAD. Compared with placebo, patients who received valerian or diazepam had
significant improvement in HAM-A psychic factor (but not total anxiety scores),
suggesting modest benefit in anxiety (74).

Obsessive-Compulsive Disorder

An 8-week double-blind RCT showed that V officinalis (765 mg/d) in patients with
obsessive-compulsive disorder (OCD) significantly improved symptoms compared with
placebo. The only frequent side effect in the valerian group was somnolence (75).

Adverse Effects and Toxicity

A systematic review of 37 studies (including 23 controlled trials) of valerian for insomnia
found the herb to be safe (76). Valerian can potentiate sedative drugs, which can result
in an increased risk of falls in the elderly. Valerian inhibited cytochrome P450 enzymes
3A4, 2D6, and 2C19 in vitro, and there are some reports that suggest hepatotoxicity in
humans (77). Therefore, it is advisable to avoid valerian administration to patients with
liver disease.
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3) Passionflower (leaf extract)

Possible functional claims for this ingredient include but are not limited to:
- Anxiolytic;
- Improves sleep quality.

Several pre-clinical studies are available, indicating the anxiolytic and sedative effects of
its extracts (reviewed in (78)).

Clinical studies in humans indicated that its sedative effects (single dose) can be
objectivized by quantitative EEG measurements (n=12) (79). Improvements in
subjective sleep quality assessment were reported in a double-blind, placebo-controlled
intervention (n=41), using 2 g of dried plant administered as tea, over a period of 1 week
(80).

In a placebo-controlled study (n=30/group), the pre-operative administration of a
Passionflower extract (500 mg) reduced the anxiety score in patients without sedation
(81). Suppression of anxiety was also reported in an independent study (n=30/group) in
patients before spinal anesthesia (82).

Note. The clinical trials included in this review exhibit several weaknesses such as
insufficient details regarding the drug extract ratio, limited patient samples, no
description of blinding and randomization procedures, unclear placebo definition, and a
lack of intention to treat analysis. Thus, some of the potential therapeutic effects of
Passiflora incarnata need to be evaluated in new studies.
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4) Hops (strobilus extract)

Possible functional claims for this ingredient include but are not limited to:
- Contributes to sleep inducement;
- Contributes to reducing sleep latency.

Receptor binding studies with a hops extract (Ze 119 as part of the fixed extract
combination Ze 91019) revealed affinities to melatonin receptors (ML1 and ML2) as well
as to serotonin receptor subtypes (5-HT4e, 5-HT6 and 5-HT7) (83). Xanthohumol, one
of the hop constituents, was reported to bind to GABAA receptors at hippocampal
neurons (84). A B-acid enriched fraction of hops reduced the GABA-induced IGABA in
cerebellar granular cells in culture. This effect was dose dependent, reversed after
wash-out, and could not be blocked by the benzodiazepine antagonist Ro 15-1788 (85).

Clinical evidence indicates that hops extracts can influence sleep only in combination
with valerian extracts. Of special interest is the use of a standardized extract (containing
both hops and valerian), Ze 91019, as sleep-inducing aid. In 30 patients suffering from
non-organic insomnia, the combination (containing 120 mg hops extract/dose) revealed
declines in the sleep latency and the wake time. As a consequence the sleep efficiency
increased. Sleep stage 1 (S1) was reduced and the slow wave sleep increased. In
addition, the patients judged their being refreshed in the morning by assigning a rating
of 1 to 6. They reported an improvement after 2 weeks of treatment. No adverse events
were observed (86). In a different study, the administration of Ze 91019 reduced the
sleep latency whilst the single valerian extract failed to be superior to the placebo,
suggesting that both components are synergistic, and have to be administered in
combination (87).
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5) 5-HTP

Possible functional claims for this ingredient include but are not limited to:
- Increases sleep quality.

5-Hydroxytryptophan (5-HTP) is an aromatic amino acid naturally produced by the body
from the essential amino acid L-tryptophan (LT). 5-HTP has been used clinically for over
30 years. The clinical efficacy of 5-HTP is due to its ability to increase production of
serotonin in the brain (reviewed in (88)).

5-HTP has been shown to be beneficial in treating insomnia, especially in improving
sleep quality by increasing REM sleep (89-91). In these initial studies eight normal
subjects were monitored to determine the effect of 5-HTP on rapid eye movement
(REM) sleep. A total of 600 mg 5-HTP was administered to the subjects in the following
manner: 200 mg at 9:15 pm, followed by 400 mg at 11:15 pm. A significant increase in
the amount of REM sleep was observed while the subjects were taking 5-HTP (118 + 14
mins vs. 98 £ 11 mins, p<0.005). A smaller study using a 200 mg dose also showed
increases in REM sleep, but to a lesser degree (91).

In 2004, Bruni et al indicated, for the first time, that 5-HTP administered in children is
able to modulate the arousal level in children and to induce a long-term improvement of
sleep quality (92).
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6) Melatonin

Possible functional claims for this ingredient include but are not limited to:
- Resets the circadian clock to night time
- Soporific effect.

Melatonin (N-Acetyl-5-methoxytryptamine) is a hormone secreted by the pineal gland. In
both nocturnal and diurnal (day-active) animals it is secreted during the nighttime and
as such can be thought of as a marker for the biological night. As first shown by
Redman et al, exogenous melatonin administration is capable of resetting the circadian
pacemaker to both an earlier and later time (phase advance and phase delay,
respectively) (93). Subsequent studies have shown this to be true in humans as well
(94,95). There are 2 melatonin receptor subtypes, MT1 and MT2, and there is evidence
demonstrating that both help to mediate the circadian resetting effects of melatonin
(96,97).

A variety of exogenous melatonin doses have been examined for circadian resetting
(94,95,98,99). There is evidence of a dose-response relationship at lower doses of 0.02
and 0.30 mg (99). By contrast, when 0.5 mg and 3.0 mg were compared across a range
of administration times, maximum phase advances and phase delays were similar (95).

Higher doses of exogenous melatonin (=10 mg) may result in a smaller resetting effect
(98,100). This finding is likely because increasing the dose of exogenous melatonin
simultaneously increases the concentration of melatonin in the circulation and the
duration of administration or exposure. Initially, increases in dose simply cause
increased resetting effects (99), but as higher doses are used, exogenous melatonin
levels remain elevated in the circulation for longer periods of time. As a result, additional
parts of the melatonin PRC may be stimulated, resulting in less net circadian resetting
(i.e. a less discrete time signal is provided). Such “spill over” (100) of melatonin onto
the “wrong” portion of the melatonin PRC is possible, despite a half-life of just about an
hour, because even 0.5-mg to 1.0-mg doses of melatonin can produce supra-
physiological levels over several hours or more (94,101).

Melatonin also has well-demonstrated soporific effects (101-103). At doses between

0.3-mg and 5.0-mg, this effect was confined to circadian times when endogenous
melatonin levels were low (i.e. the biological day) (104).
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7) L-Theanine

Possible functional claims for this ingredient include but are not limited to:
- Increase sleep efficiency and quality.

L-theanine (y glutamylethylamide), a non-protein amino acid, was used to investigate a
treatment of ADHD-related sleep disorders in one double-blind, placebo-controlled,
parallel-group study (105). The study consisted of 93 ADHD-diagnosed males, between
8 and 12 years of age, 46 of whom received oral L-theanine at a dose of 400 mg daily
(200 mg in the morning, and 200 mg in the afternoon), and 47 of whom were given
placebo. It was observed through actigraphy that L-theanine produced no significant
difference in sleep latency or total sleep time from baseline levels; however, a
significant increase in sleep efficiency was seen, as well as a reduction in nocturnal
activity.

Sleep efficiency in men, and sleep quality in women, were improved by the
administration of L-theanine (200 mg taken 1 hour before going to bed) (106). L-
Theanine was found to improve relaxation, modulate neurotransmitters, and inhibit
excitatory neurons by improving the quality of sleep in men, women, and children.
Actigraphic and OSA inventory sleep assessments have shown an improved quality of
sleep with the administration of 200 mg of I-theanine by reducing intermittent awakening
(WASO) and thereby improving the sleep percentage and sleep efficiency. The
improvement in the quality of sleep was further reflected in the recovery from
exhaustion and refreshed awakening. On the other hand, the modulation of the
automatic nervous system, namely, the sympathetic and parasympathetic nervous
system, during sleep determines the quality of sleep. The administration of LI-theanine
simulated increased parasympathetic nerve system responses and decreased
sympathetic nerve system responses (reviewed in (106)).
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8) Magnesium

Possible functional claims for this ingredient include but are not limited to:
- May reduce the risk of nocturnal leg cramps occurrence.

Magnesium plays an important role in hundreds of metabolic reactions and in muscle
function (107). Elderly people are particularly at risk for magnesium deficiency, because
of the combination of chronic diseases, poor nutrition, decreased absorption of
magnesium and increased renal exertion (107). As magnesium deficiency leads to
neuronal excitability and enhances neuromuscular transmission (108), and since its
substitution has been shown to be effective in eclampsia-related seizures (107), some
authors have suggested a beneficial role of magnesium in the prevention of nocturnal
leg cramps (NLC).

Only two studies, both involving pregnant women, showed a statistically significant
effect of magnesium therapy with a larger reduction in the number and severity of NLC
in the intervention group compared to the placebo group (109,110).

Two studies reported patient self-evaluation of the effectiveness of treatment as an

outcome. In both studies, the proportion of patients reporting that the treatment was
effective was significantly higher in the group receiving magnesium (109,111).
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