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Importance of Sleep and Healthy Amounts of Sleep

• Studies have shown that the quality and quantity of 
adequate sleep (adequate sleep is defined as 6–8 hours 
per night regularly) are closely related to future health 
and well-being 

• https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5974066/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5974066/


• Although everyone’s individual sleep needs vary most healthy 
adults are built for 7 - 8.5 hours of sleep each day. Some people 
can function well on as little as 6 hours of sleep, but these are 
rare cases. In general, individuals should aim for at least 7 hours of 
sleep each day.

• Sleep plays a vital role in good health and well-being throughout 
your life. Getting enough quality sleep at the right times can help 
protect your mental health, physical health, quality of life, and 
safety. The way you feel, how you perform physically and 
mentally and how you interact with others while you are awake 
depends, to a large degree, on the amount of sleep you got the 
night or day before. 



• Sleep also plays an important role in your physical health as 
sleep deficiency is linked to an increased risk of heart disease, 
kidney disease, high blood pressure, diabetes, and stroke, as 
well an increased risk of obesity. 

• Sleep deprivation also increases the tendency for mental 
errors, traffic accidents, and other types of tragic accidents.

References: 

• https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2656292/

• https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5449130/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2656292/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5449130/


Too Much Sleep: 10-Hr or More/Night

• Sleeping ten or more hours per night on average can be related to depression, being 

overweight, diabetes  an increased risk for heart disease and higher death rate.

• Certain medications, sleep apnea and alcohol consumption can also induce more sleep or 

hypersomnia as it is called

• Many people with hypersomnia experience symptoms of anxiety, low energy, and memory 

problems, as a result of their almost constant need for sleep. 

• Medical investigation should be explored if a patient has any of the above conditions, risk 

factors associated with hypersomnia, and to evaluate other daily influences, such as alcohol 

or medications that may impact the patient’s sleep habits.
Reference: https://www.webmd.com/sleep-disorders/physical-side-effects-oversleeping

https://www.webmd.com/sleep-disorders/physical-side-effects-oversleeping


Stages of Sleep – Non-Rapid Eye Movement (NREM)
and Rapid Eye Movement (REM) https://www.verywellhealth.com/the-four-stages-of-sleep-2795920

https://www.verywellhealth.com/the-four-stages-of-sleep-2795920


Stages of Sleep Explained

• As you sleep, your brain cycles through four stages of sleep.

• Stages 1 to 3 are what's considered non-rapid eye 
movement (NREM) sleep, also known as quiet sleep.

• Stage 4 is rapid eye movement (REM) sleep, also known as 
active sleep or paradoxical sleep 



• Each phase of sleep has a unique function and role in 
maintaining your brain's overall cognitive performance.

• Some stages are also associated with physical repairs that 
keep you healthy and get you ready for the next day.

• The entire sleep cycle repeats itself several times a night 
with every successive REM stage increasing in duration 
and depth of sleep.



• During the earliest phases of sleep, you are still relatively awake 
and alert. At this time, the brain produces what are known 
as beta waves—small and fast brainwaves that mean the brain is 
active and engaged.

• As the brain begins to relax and slow down, it lights up with 
alpha waves. During this transition into deep sleep, you may 
experience strange and vivid sensations, known as hypnagogic 
hallucinations. Common examples of this phenomenon include 
the sensation of falling or of hearing someone call your name. 

• There is also the myoclonic jerk; if you have ever startled 
suddenly for seemingly no reason at all, then you have 
experienced this.



NREM Sleep Stage 1

• Your brain slows down

• Your heartbeat, your eye movements, and your breathing slows

• Your body relaxes and your muscles may twitch

• This brief period of sleep lasts for around five to 10 minutes. At this 
time, the brain is still fairly active and producing high amplitude 
theta waves, which are slow brainwaves occurring mostly in the 
frontal lobe of the brain.



NREM Sleep Stage 2

• According to the American Sleep Foundation, people spend approximately 
50% of their total sleep time during NREM stage 2, which lasts for about 20 
minutes per cycle.

During stage 2 sleep:

• You become less aware of your surroundings

• Your body temperature drops

• Your eye movements stop

• Your breathing and heart rate become more regular



NREM Sleep Stage 2 Continued

• The brain also begins to produce bursts of rapid, rhythmic brain 
wave activity, which are known as sleep spindles. They are 
thought to be a feature of memory consolidation—when your 
brain gathers, processes, and filters new memories you 
acquired the previous day.

• While this is occurring, your body slows down in preparation for 
NREM stage 3 sleep and REM sleep—the deep sleep stages 
when the brain and body repairs, restores, and resets for the 
coming day.



NREM Sleep Stage 3

• Deep, slow brain waves known as delta waves begin to emerge during NREM 
stage 3 sleep—a stage that is also referred to as delta sleep. This is a period 
of deep sleep where any noises or activity in the environment may fail to 
wake the sleeping person.

Getting enough NREM stage 3 sleep allows you to feel refreshed the next day.

During NREM stage 3 sleep:

• Your muscles are completely relaxed

• Your blood pressure drops and breathing slows

• You progress into your deepest sleep

• It is during this deep sleep stage that your body starts its physical repairs.

• Meanwhile, your brain consolidates declarative memories—for example, 
general knowledge, facts or statistics, personal experiences, and other things 
you have learned.



REM Sleep or Stage 4 Sleep

• While your brain is aroused with mental activities during REM sleep, 
your voluntary muscles become immobilized.

• It's in this stage that your brain's activity most closely resembles its 
activity during waking hours. However, your body is temporarily 
paralyzed—a good thing, as it prevents you from acting out your 
dreams.

REM sleep begins approximately 90 minutes after falling asleep:

• Your brain lights up with activity

• Your body is relaxed and immobilized

• Your breathing is faster and irregular

• Your eyes move rapidly

• You dream



• Like stage 3, memory consolidation also happens during 
REM sleep. However, it is thought that REM sleep is when 
emotions and emotional memories are processed and 
stored.

• Your brain also uses this time to cement information into 
memory, making it an important stage for learning.



Repair Work in Progress

• During deep sleep (stage 3 and REM), your cells repair and 
rebuild, and hormones are secreted to promote bone and 
muscle growth. Your body also uses deep sleep to strengthen 
your immunity so you can fight off illness and infection.

When you have a full night of uninterrupted sleep, the stages 
progress as follows:

1.Sleep begins with NREM stage 1 sleep.

2.NREM stage 1 progresses into NREM stage 2.

3.NREM stage 2 is followed by NREM stage 3.

4.NREM stage 2 is then repeated.

5.Finally, you are in REM sleep.



• Once REM sleep is over, the body usually returns to NREM 
stage 2 before beginning the cycle all over again.

• Time spent in each stage changes throughout the night as 
the cycle repeats (about four to five times total).

Reference: The 4 Stages of Sleep (Kendra Cherry – 2021)  https://www.verywellhealth.com/the-four-stages-of-sleep-2795920#citation-20

https://www.verywellhealth.com/the-four-stages-of-sleep-2795920#citation-20


How to Optimize Sleep: The Sleep Foundation
https://www.sleepfoundation.org/sleep-hygiene/healthy-sleep-tips

• Poor sleep affects roughly 50–70 million Americans. 

• In fact, some studies show up to 30% of adults in the United States report that 
they sleep for less than 6 hours each night. 

• Stress, smoking, exposure to too much light at night (including blue light), 
not getting enough natural light during the day, shift work, and aging all 
affect melatonin production.

• While additional research is needed, current evidence indicates that taking 
melatonin before bed may help you get to sleep

https://www.sleepfoundation.org/sleep-hygiene/healthy-sleep-tips


Sleep and Covid-19 Risk Among Healthcare Workers

• Insomnia, disrupted sleep, and daily burnout are linked to a 
heightened risk of not only becoming infected with coronavirus, 
but also having more severe disease and a longer recovery 
period, suggests an international study of healthcare workers. 

• Every 1-hour increase in the amount of time spent asleep at night 
was associated with 12% lower odds of becoming infected with 
COVID-19, the findings indicate.

• The survey ran from 17 July to 25 September 2020, and was open 
to healthcare workers in France, Germany, Italy, Spain, the UK, and 
the USA.



• The amount of reported nightly sleep averaged under 7 hours, but 
more than 6. 

• After accounting for potentially influential factors, every extra hour 
of sleep at night was associated with 12% lower odds of COVID-19 
infection.

• Proportionally more of those with COVID-19 reported daily 
burnout than did those without the infection: 31 (5.5%) compared 
with 71 (3%).



• Compared with those who didn't report any burnout, those 
for whom this was a daily occurrence were more than 
twice as likely to have COVID-19. 

• Similarly, these respondents were also around 3 times as 
likely to say that their infection was severe and that they 
needed a longer recovery period.

• By way of an explanation for their findings, the researchers 
note: "The mechanism underlying these associations 
remains unclear, but it has been hypothesized that lack of 
sleep and sleep disorders may adversely influence the 
immune system by increasing proinflammatory cytokines 
and histamines.“



• And they point to studies linking burnout to a 
heightened risk of colds and flu as well as long term 
conditions, such as diabetes, cardiovascular disease, 
musculoskeletal disease and death from all causes.

Reference: Hyunju Kim, Sheila Hegde, Christine LaFiura, Madhunika Raghavan, Eric Luong, Susan Cheng, Casey M Rebholz, 
Sara B Seidelmann. COVID-19 illness in relation to sleep and burnout. BMJ Nutrition, Prevention & Health, 2021; bmjnph-
2021 https://nutrition.bmj.com/content/4/1/132

https://nutrition.bmj.com/content/4/1/132


Medical Solution: Prescription Sleeping Medications

• 4% of adults and 10% of Canadians over 65 yr. regularly take 
prescription sleeping medications for their insomnia and sleep 
disorders. 

• Sleeping pill use increases with age and so do the associated risks 
— unsteadiness, falls, pneumonia, memory problems, unintentional 
overdoses when mixed with other medications, dependence and 
withdrawal.

• In fact, sleeping pill use may account for up to one-third of hip 
fractures in people 85 and older.(Dalhousie University – Dal News) 
https://www.dal.ca/news/2021/01/25/researchers-takes-aim-at-highest-rates-of-sleeping-pill-reliance.html

https://www.dal.ca/news/2021/01/25/researchers-takes-aim-at-highest-rates-of-sleeping-pill-reliance.html


• A 2012 study linked use of sleep aids to a higher risk of early 
death, even if people were prescribed fewer than 18 pills a year. 
People who were prescribed the most hypnotics were 35% more 
likely to develop a new cancer after about 2.5 years of follow-up, 
compared to non-users of these drugs 
(https://bmjopen.bmj.com/content/2/1/e000850.full?sid=f0956753-511d-4e70-9230-c1e8aa5df0d3)

• A 2018 study also concluded that sleep medications are related to 
serious illnesses and premature deaths from cancer, serious 
infections [most commonly of the upper-respiratory system], 
mood disorders, accidental injuries, suicides and homicides. 
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4890308/)

https://bmjopen.bmj.com/content/2/1/e000850.full?sid=f0956753-511d-4e70-9230-c1e8aa5df0d3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4890308/


Sleep/Anxiety Drugs
1. Benzodiazepines - class of psychoactive drugs with varying 

hypnotic, sedative, anxiolytic (anti-anxiety), anticonvulsant, muscle 
relaxant and amnesic properties, which are mediated by slowing 
down the central nervous system.(i.e., Valium) 

2. The Nonbenzodiazepines are comparatively new drugs whose 
actions are somewhat similar in their effects to those of the 
benzodiazepines, but are structurally unrelated to the 
Benzodiazepines

Sleep Aid - Benzodiazepines - All benzodiazepines are effective in the 
short-term management of insomnia. They decrease the time taken 
to fall asleep, decrease the number and duration of nighttime 
awakenings, and increase total sleep time and sleep efficiency. 



Non-Benzodiazepine Sleeping Aids: The “Z” Drugs

Zolpidem (Ambien) - rapid onset of action and short 
duration. Therefore, less daytime grogginess

Zaleplon (Sonata) – approved in 1999 - new chemical class of 
nonbenzodiazepines called the pyrazolopyrimidines – effects 
last only 4 hours, so can take it if night-time awakening 
occurs



How They Work, Background and Side Effects
• The nonbenzodiazepines are positive allosteric modulators of the GABA-A 

receptor but have a shorter half-life than benzodiazepine drugs and thus no 
morning hangover if used just before bedtime or through the night.

• Many of these compounds are subtype selective providing 
novel anxiolytics, with little to no hypnotic and amnesiac effects ,and novel 
hypnotics with little or no anxiolytic effects.

• Nonbenzodiazepines have demonstrated efficacy in treating sleep disorders. 

• There is some limited evidence that suggests that tolerance to 
nonbenzodiazepines is slower to develop than with benzodiazepines.

https://en.wikipedia.org/wiki/GABA-A_receptor


GABA Receptor



GABA-receptor opens chloride channel, which suppresses nerve impulses 
and effects of epinephrine and norepinephrine
https://link.springer.com/chapter/10.1007/978-981-15-3556-7_8

https://link.springer.com/chapter/10.1007/978-981-15-3556-7_8


• The first three nonbenzodiazepine drugs to enter the market were the

"Z-drugs", zopiclone, zolpidem and zaleplon. 

• These three drugs are all sedatives used exclusively for the treatment of 
mild insomnia. 

• They are safer than the older barbiturates especially in overdosage and they may, 
when compared to the benzodiazepines, have less of a tendency to induce physical 
dependence and addiction, although these issues can still become a problem. 

• This has led to the Z-drugs becoming widely prescribed for the treatment of 
insomnia particularly in elderly patients. A little under a third (31%) of all 
Americans over 65 years of age are taking Z-drugs.

• Long-term use is not recommended as tolerance and addiction can occur.



BMJ Open 2012 Vol 2, Issue 1 https://bmjopen.bmj.com/content/2/1/e000850

Hypnotics’ Association with Mortality or Cancer: A Matched Cohort Study

This study included 10,531 sleeping pill users who were prescribed 
the medications for an average of 2.5 years and 23,674 control 
participants who were not prescribed the drug

Study participants who took sleeping pills were matched with control 
patients of similar ages, gender and health who received no 
hypnotics in order to eliminate the possibility that other factors led 
to the results.

https://bmjopen.bmj.com/content/2/1/e000850


• The research is the first to show that eight of the most commonly 
used hypnotic drugs were associated with increased hazards of 
mortality and cancer, including the popularly prescribed 
medications zolpidem (known by the brand name Ambien) and 
temazepam (also known as Restoril), Dr. Kripke said. 

• These drugs had been thought to be safer than older hypnotics 
because of their shorter duration of action.



Results:

1. The study links sleep-aid medications to a 4.6 times higher risk 
of death and a significant increase in cancer cases among regular 
pill users,

2. Even among patients who were prescribed 1 to 18 sleeping pills per 
year, the risk of death was 3.6 times higher than among similar 
participants who did not take the medications. The study looked at 
patients aged 18 years and older, and found the increased risk in all 
age groups

3. Rates of new cancers were 35 percent higher among patients who 
were prescribed at least 132 hypnotic doses a year as compared with 
those who did not take the drugs



Natural Solutions to Sleeping Aids

1. Melatonin

2. GABA (gamma-aminobutyric acid)

3. 5-Hydroxytryptophan (5HTP)

4. Valerian Root 

5. THC from Cannabis (delta-9 tetrahydrocannabinol) 

6. CBD from Cannabis



GABA (Gamma-Aminobutyric Acid)
Biomol Ther 2015 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4428720/

• γ-Aminobutyric acid (GABA), is a major inhibitory 
neurotransmitter in the mammalian central nervous 
system that is involved in sleep physiology.

• Some evidence shows that GABA supplementation can 
counter caffeine-induced insomnia – animal studies

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4428720/


• Reports have suggested GABA possesses other 
functional health benefits, showing potential 
therapeutic effects on blood pressure, stress, cancer, 
and inflammatory diseases

• Several lines of evidences suggest the role of GABA 
mechanisms on sleep.

• Studies suggest that GABA receptor agonists and 
uptake inhibitors alleviate sleep disturbance and help 
regulate circadian rhythm. GABAergic neurons in the 
thalamus is also thought to play an important role in the 
regulation of sleep



• Recently, it was found that GABA treatment in mice 
increases immunoreactivity and protein levels of 
adenosine A1 receptors (AA1R) in the circadian rhythm-
controlling suprachiasmatic nucleus of the hypothalamus 
(Ahn et al., 2014). 

• AA1R is thought to play an important role in the sleep-
promoting effects of adenosine by inhibiting 
hypocretin/orexin neuronal activity (Liu and Gao, 2007).

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4428720/#b1-bt-23-268
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4428720/#b26-bt-23-268


• It is also possible that GABA targets other receptors and 
independent pathways which have direct involvement in 
sleep physiology. 

• For example, GABA may increase the levels of melatonin 
and serotonin in the brain adding to its sleep-promoting 
properties (Kim et al., 2010)

Reference:

Biomol Ther (Seoul) 2015 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4428720/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4428720/#b23-bt-23-268
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4428720/


5-Hydroxytryptophan – 5-HTP

• 5-HTP is an herbal supplement manufactured from the seeds 
of the African plant Griffonia simplicifolia. 

• It is metabolized by the brain into serotonin and is thought 
to alleviate depression by enhancing serotonin 
neurotransmission. 

• It has been used to treat fibromyalgia, insomnia, binge-
eating, attention deficit disorder, and chronic headaches.



• Studies conducted in the 1970s and early 1980s have shown 5-
HTP to be more effective than placebo in treating depression.

• Several small studies have compared 5-HTP to standard 
antidepressant medications. 

• However, these studies have some notable flaws (small sample 
sizes, short durations, no placebo group, poor definition of 
depression, and the inclusion of patients with bipolar 
depression).

• https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/5-hydroxytryptophan

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/5-hydroxytryptophan


Serotonin and Melatonin Synthesis from Tryptophan and 5-HTP
https://link.springer.com/article/10.1007/s10072-019-04137-2/figures/1

https://link.springer.com/article/10.1007/s10072-019-04137-2/figures/1


5 HTP
5-HTP has been used as an oral supplement alternative to boost 
serotonin.

It has been shown in studies to improve depression, but only 
preliminary evidence is available suggesting that 5-HTP also may 
improve anxiety.

5-HTP readily crosses the blood–brain barrier. The metabolism of 
5-HTP by monoamine oxidase and aldehyde dehydrogenase forms 
5-indoleacetic acid, which is excreted in the urine.

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/5-hydroxytryptophan

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/5-hydroxytryptophan


Rare Side Effects from HTP

• The most common side effects of 5-HTP (though rare) are 
nausea, vomiting, diarrhea, and anorexia. 
Euphoria, hypomania, restlessness, rapid speech, anxiety, 
insomnia, aggressiveness, and agitation have also been 
reported. 

• It is possible that 5-HTP causes seizures in children with 
Down syndrome, and its safety for pregnant or nursing 
women and those with liver and kidney disease has not 
been established. People with kidney disease, peptic 
ulcers, or blood platelet disorders should not use 5-HTP.



Drug-Nutrient Interactions with 5-HTP

• 5-HTP interacts with MAO inhibitors, with an increase in risk of 
hypertension. 

• 5-HTP can be used in conjunction with tricyclic antidepressants or 
SSRIs, but requires physician monitoring for serotonin syndrome. 

• 5-HTP also interacts with carbidopa (used to treat Parkinson's 
disease), and the combination can cause skin changes similar to those 
that occur with scleroderma.

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/5-hydroxytryptophan

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/5-hydroxytryptophan


5-HTP and Sleep
In one study, people who took 5-HTP went to sleep quicker and slept more deeply 
than those who took a placebo. 

Researchers recommend 200 to 400 mg at night to stimulate serotonin, but it may take 
6 to 12 weeks to be fully effective. (This is a very high dose and when combined with 
other natural sleep aid, lower 5HTP dosage is commonly used)
https://www.mountsinai.org/health-library/supplement/5-hydroxytryptophan-5-htp

Combining GABA with 5HTP (Synergistic effects)

• Animal studies, using caffeine-challenge test, reveal the inhibitory effect of the 
combined GABA/5-HTP on sleep/wake architecture in the caffeine-induced sleepless 
rats. Oral administration of combined GABA/5-HTP increased total sleep time and 
NREM (non-rapid eye movement) sleep compared to the control group

https://www.mountsinai.org/health-library/supplement/5-hydroxytryptophan-5-htp


• In conclusion, using video tracking to measure behavior, as well 
as electrophysiological approaches, we identified that two 
neuronal substances (GABA and 5 HTP) given individually, or in 
combination,  enhance the quantity and quality of sleep in the 
caffeine-induced sleepless model system. 

• The combined evidence suggests that the caffeine-induced 
sleepless model is a valid system for investigating the inhibitory 
and sleep-promoting effects of non-pharmacological remedies, 
and the combined GABA and 5-HTP precursors can be helpful in 
patients with sleep disorder who have mild or moderate 
insomnia. 



• Conclusion - The combined GABA/5-HTP could be a 
potential medication that acts at low doses with fewer side 
effects (“than common sleep aid drugs”) on behavioral and 
neurochemical responses. (2018)

Reference: Nutr Res Pract 2018 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5974066/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5974066/


5-HTP and Weight Loss

• In one study 20 women who were overweight, 10 of 
whom took a 5-HTP supplement for 4 weeks. The other 
10 women took a placebo for the same amount of time.

• At the end of the study, the women who took 5-HTP 
reported greater feelings of satiety, or fullness, when 
eating, which led to a decreased food intake. The 
women who took 5-HTP also had reduced body mass 
index (BMI).

Reference: Random Controlled Trial (Epub) 2011  https://pubmed.ncbi.nlm.nih.gov/22142813/

https://pubmed.ncbi.nlm.nih.gov/22142813/


Melatonin
Overview:

• Secreted by Pineal Gland upon darkness - relayed from retinal receptors

• Sets Circadian Rhythm for Wake-Sleep Cycles (in most species)

• Brain – water soluble and water insoluble antioxidant

• Immune Modulation

• Various Anti-Cancer Properties

• May protective effects against age-related neurodegeneration

• Effective in Mild Cognitive Impairment (MCI) – better sleep and cognition

Like Serotonin, GAMA etc., brain uses micrograms doses. As such, low dose 
therapy (0.05 – 3mg) is often all that is required for meaningful physiologic 
effect.



Age-Related Decline In Melatonin 



Darkness-induced Secretion of Melatonin



Reduced Night Time Melatonin in Aging



Melatonin (The Sleep Foundation Report)
https://www.sleepfoundation.org/melatonin

Melatonin in Adults

• In adults, research studies have found the clearest potential benefits from 
melatonin are for people who have sleeping problems related to Delayed 
Sleep-Wake Phase Disorder (DSWPD) and jet lag.

• DSWPD is a circadian rhythm disorder in which a person’s sleep schedule 
is shifted later, often by a matter of hours. For people with this “night 
owl” schedule, it can be hard to get enough sleep if they have obligations, 
such as work or school, that force them to wake up early in the morning. 

https://www.sleepfoundation.org/melatonin


• Studies have indicated that low doses of melatonin taken before 
the desired bedtime can help people with DSWPD adjust their 
sleep cycle forward. 

• Jet Lag – Jet Lag can occur when a person travels rapidly across 
multiple time zones, such as on an intercontinental flight, because 
their body’s internal clock becomes misaligned with the local day-
night cycle. 

• Evidence from small research studies points to melatonin 
supplements as potentially helping to reset the sleep-wake cycle 
and improve sleep in people with jet lag.

• Shift Workers - people who work during the night often struggle with 
sleep difficulties related to a misaligned circadian rhythm. Studies of 
melatonin in shift workers have had inconclusive results, 
although some people report a benefit.



• An analysis of 19 studies on people with sleep disorders found that 
melatonin helped reduce the time it took to fall asleep by an average of 7 
minutes.

• In many of these studies, people also reported significantly better quality 
of sleep

Reference: How to Optimize Sleep: The Sleep Foundation https://www.sleepfoundation.org/sleep-hygiene/healthy-sleep-tips

• Because of both hypnotic and chronobiotic properties, the use of melatonin 
has been recommended for treatment of insomnia. 

• Several meta-analyses support such therapeutic role. A consensus of the 
British Association for Psychopharmacology on evidence-based treatment 
of insomnia concluded that melatonin is the “first-choice treatment when 
a hypnotic is indicated in patients over 55 years.”

Reference:2019 Update Melatonin and Neurodegeneration(Frontiers of Endocrinology) 

https://www.frontiersin.org/articles/10.3389/fendo.2019.00480/full

https://www.sleepfoundation.org/sleep-hygiene/healthy-sleep-tips
https://www.frontiersin.org/articles/10.3389/fendo.2019.00480/full


Melatonin in Children

• Melatonin may be helpful in children with sleeping problems, 

but experts generally agree that more research is needed to 

understand its optimal use in young people.

• Several research studies have indicated that melatonin may help 
children with sleeping difficulties fall asleep more quickly. It may 
also improve their total sleep time.

• The American Academy of Pediatrics (AAP) states that 
melatonin may be beneficial as a short-term tool to help 
children adjust to a healthier sleep schedule and establish 
good sleep habits. 



• Evidence from small studies has indicated that melatonin may be especially 
useful in children with certain conditions including epilepsy and some 
neurodevelopmental disorders such as Autism Spectrum Disorder (ASD).

• Almost all reviews of the existing science acknowledge that additional 
research will be needed to clarify key issues about the use of melatonin in 
children including the optimal dosage and duration of use as well the risks of 
long-term side effects.

• Melatonin in Children over long term can potentially upset normal 
neuroendocrine clock disrupting normal growth and function in 
adolescence.



Melatonin and Eye Health (Macular Degeneration)

• Healthy melatonin levels may support eye health.

• It has powerful antioxidant benefits that could help lower the risk of eye 
diseases, such as age-related macular degeneration. In one study, 
scientists asked 100 people with AMD to take 3 mg daily of melatonin 
over 6 to 24 months. Taking melatonin daily seems to protect the retinas 
and delay damage from AMD, without any significant side effects.

Reference:

How to Optimize Sleep: The Sleep Foundation

https://www.sleepfoundation.org/sleep-hygiene/healthy-sleep-tips

https://www.sleepfoundation.org/sleep-hygiene/healthy-sleep-tips


Melatonin and Stomach Ulcers and Heart Burn (melatonin and 5HTP)

The antioxidant properties of melatonin may help treat stomach ulcers and 
alleviate heartburn. A study with 21 participants found that taking 
melatonin and tryptophan along with omeprazole helped stomach ulcers 
caused by the bacteria H. pylori heal faster.

• Omeprazole is a common medication for acid reflux and gastroesophageal 
reflux disease (GERD).

• In another study, 36 people with GERD were given either melatonin, 
omeprazole, or a combination of both to treat GERD and its symptoms.

• Melatonin helped reduce heartburn and was even more effective when 
combined with omeprazole.



Melatonin and Tinnitus

• Tinnitus is a condition characterized by a constant ringing in the ears. It’s 
often worse when there’s less background noise, such as when you’re 
trying to fall asleep.

• Interestingly, researchers recommend considering taking melatonin to 
help reduce symptoms of significant tinnitus and help you get to sleep.

• In one study, 61 adults with tinnitus took 3 mg of melatonin before bed 
for 30 days. It helped reduce the effects of tinnitus and significantly 
improved sleep quality

• Reference: How to Optimize Sleep: The Sleep Foundation https://www.sleepfoundation.org/sleep-hygiene/healthy-sleep-tips

https://www.sleepfoundation.org/sleep-hygiene/healthy-sleep-tips


Normal Adult Dosage for Improved Sleep:

• Start with 0.5 mg (500 micrograms) or 1 mg 30 minutes before going 
to bed. If that does not seem to help you fall asleep, try increasing your 
dose slowly towards 3–5 mg.

• Taking more melatonin than this required will not help you fall asleep 
faster. The goal is to find the lowest dose that’ll help you fall 
asleep (without vivid dreams and hangover feeling next day).

Reference: How to Optimize Sleep: The Sleep Foundation https://www.sleepfoundation.org/sleep-hygiene/healthy-sleep-tips

https://www.sleepfoundation.org/sleep-hygiene/healthy-sleep-tips


Melatonin and Growth Hormone Release

• Growth Hormone (HGH) is naturally released during sleep. In healthy young 
men, taking melatonin may help increase HGH levels.

• Studies have shown that melatonin can make the pituitary gland more 
sensitive to the hormone that stimulates release of HGH, even in older 
individuals, helping to slow lean mass catabolism in aging.

• In addition, one small study showed that both lower (0.5 mg) and higher (5 
mg) melatonin doses are effective at stimulating HGH release.

• Another study found that 5 mg of melatonin combined with resistance 
training increased the levels of HGH in men while lowering the levels of 
somatostatin, a hormone that inhibits HGH.



Growth Hormone in Aging (Endotext 2019)

https://www.ncbi.nlm.nih.gov/books/NBK279163/

https://www.ncbi.nlm.nih.gov/books/NBK27
https://www.ncbi.nlm.nih.gov/books/NBK279163/


Melatonin Safety
Current evidence suggests that melatonin supplements are Safe, 
Nontoxic, and Not Addictive.

Some people may experience mild side effects, such as:

• dizziness

• headaches

• Nausea

Reference: Healthline: https://www.healthline.com/nutrition/melatonin-and-sleep#safety-and-side-effects

https://www.healthline.com/nutrition/melatonin-and-sleep#safety-and-side-effects


Neurodegeneration and Protective Effects of Melatonin

Early Eye-Opening Study in 2001 (American Chemical Association) 
https://pubs.acs.org/doi/abs/10.1021/bi0114269

• Inheritance of apoE4 is a strong risk factor for the development of late-onset sporadic 
Alzheimer's disease (AD). Several lines of evidence suggest that apoE4 binds to the 
Alzheimer Aβ protein and, under certain experimental conditions, promotes formation of β-
sheet structures and amyloid fibrils. Deposition of amyloid fibrils is a critical step in the 
development of AD.

• We report here that addition of melatonin to Aβ in the presence of apoE resulted in a 
potent isoform-specific inhibition of fibril formation.

• This effect was structure-dependent and unrelated to the antioxidant properties of 
melatonin.

• These findings suggest that reductions in brain melatonin, which occur during aging, may 
contribute to a proamyloidogenic microenvironment in the aging brain.

https://pubs.acs.org/doi/abs/10.1021/bi0114269


• The findings of the study are based upon experiments with animals and 
human cell cultures. 

• The researchers conclude, “Our results clearly demonstrate the ability of 
melatonin to inhibit the process of forming the signature amyloid protein 
bundles seen in Alzheimer’s disease”. 

• In Alzheimer’s disease, toxic fibrillar aggregates of a protein called amyloid 
beta protein are the pathologic hallmark of the disease.

• In this study melatonin inhibited the formation of amyloid beta protein, 
which is toxic to nerve cells and accelerates free radical damage to 
neurons.



Melatonin Supplementation Reverses Mild Cognitive Impairment (MCI)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3560473/

“We previously reported in a retrospective analysis that daily 3 - 9 mg of a fast-
release melatonin preparation given p. o. at bedtime for up to 3 years 
significantly improved cognitive and emotional performance and daily 
sleep/wake cycle in MCI patients.

In a follow up of that study we now report data from another series of 96 MCI 
outpatients, 61 of whom had received daily 3 - 24 mg of a fast-release 
melatonin preparation p. o. at bedtime for 15 to 60 months. 

Melatonin was given in addition to the standard medication prescribed by the 
attending psychiatrist. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3560473/


• Patients treated with melatonin exhibited significantly better performance 
in Mini–Mental State Examination and the cognitive subscale of the 
Alzheimer’s disease Assessment Scale.

• After application of a neuropsychological battery comprising a Mattis´ test, 
Digit-symbol test, Trail A and B tasks and the Rey´s verbal test, better 
performance was found in melatonin-treated patients for every parameter 
tested.”



• “Abnormally high Beck Depression Inventory scores 
decreased in melatonin-treated patients, concomitantly with 
the improvement in the quality of sleep and wakefulness. 

• The comparison of the medication profile in both groups of 
MCI patients indicated that 9.8% in the melatonin group 
received benzodiazepines vs. 62.8% in the non-melatonin 
group. 

• The results further support that melatonin can be a useful 
add-on drug for treating MCI in a clinic environment.”

Reference: Cardinalli D et al. Therapeutic application of melatonin in mild cognitive impairment. Am J Neurodegner Dis 2012;1(3):280-291 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3560473/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3560473/


Melatonin: Clinical Perspective in Neurodegeneration. 
Frontiers of Endocrinology (2019) Cardinalli D.P. 
https://www.frontiersin.org/articles/10.3389/fendo.2019.00480/full

Overview:

• In experimental models of Alzheimer's disease (AD) and Parkinson's 
disease (PD) the neurodegeneration observed is prevented by 
melatonin. 

• Melatonin also increased removal of toxic proteins by the brain 
glymphatic system. 

• A limited number of clinical trials endorse melatonin's potentiality in AD 
and PD, particularly at an early stage of disease.

https://www.frontiersin.org/articles/10.3389/fendo.2019.00480/full


Alzheimer’s Disease (AD)

• In many animal models using transgenic mice, engineered to develop 
Alzheimer’s disease (AD), low dose melatonin has prevented beta-
amyloid plaque development, helping to prevent disease onset. 

• In these models of melatonin also increases clearance of beta-amyloid 
plaque during sleep, which it also helps to induce.

• Melatonin also inhibits brain inflammation seen in AD models.

• Melatonin is a more potent brain antioxidant than vitamin E or vitamin C



Sundowning in AD Patients (Clinical Studies)

• “Sundowning comprises late afternoon or evening symptoms such as 
agitation, wandering, disorganized thinking, perceptual and emotional 
disturbances and reductions in attention.

• Chronotherapeutic interventions, such as timed administration of melatonin 
and exposure to bright light, relieve sundowning and improved sleep in AD 
patients.”

• “The irregular sleep/wake found in AD is effectively treated by melatonin. A 
significant decrease in sundowning and reduced variability of sleep onset time 
were found in 7 out of 10 dementia patients with sleep disorders treated with 
3 mg melatonin at bedtime for 3 weeks.”



• Other studies have shown 2-3 years of consistent results using 6-9 mg of 
melatonin in Sundowning patients with AD.

• “ We also observed improvement of cognitive performance and reduction 
of amnesia after melatonin treatment. 

• In a case report of monozygotic twins with AD followed for 36 months we 
reported a better sleep and cognitive function in the twin receiving 
melatonin.”

• “Whether melatonin has any value in the treatment of fully developed AD 
remains undefined.”



Mild Cognitive Impairment (MCI) 2019 Update

• “Annual rate of conversion of MCI to dementia is as high as 10–15%, In fact, the 
degenerative process in the brain of AD begins 20–30 years before clinical onset of the 
disease.”

We saw this Earlier
• “Data published from MCI patients consistently showed that melatonin administration 

improves cognitive performance and sleep quality. For example, we reported a significant 
improvement of cognitive and depressive symptoms and sleep quality in 35 patients with 
MCI treated for up to 2 years with 3–9 mg/day of melatonin as an adjuvant. 

• Significantly lower scores in Beck Depression Inventory and better performance in 
neuropsychological tests and in sleep and wakefulness subjective assessment were 
documented in 61 outpatients diagnosed with MCI and receiving 3–24 mg of melatonin 
daily for 15–60 months. 



• Collectively, the results indicate that melatonin is an adjuvant 
drug useful for the treatment of MCI in a clinical setting.”

• The mechanisms that explains the therapeutic effect of 
melatonin in patients with MCI have not yet been defined.

• Maybe this Mechanism: Promotion of slow-wave sleep in the 
elderly could be beneficial in MCI by increasing the functioning of 
the glymphatic system (which removes amyloid plaque) or the 
secretion of growth hormone and neurotrophins, linked to the 
restorative phase of sleep.”



Parkinson’s Disease

• Most experiments support the role of melatonin in Prevention and Treatment 
of experimental PD

• Animal models show that melatonin complements administration of L-dopa 
drugs in PD treatment, by quenching toxic compounds that can destroy 
dopaminergic neurons.

• Melatonin improves sleep in PD patients

• But Melatonin Does Not Improve Motor Function or Tremor in PD

• Melatonin Shown to Inhibit synuclein assembly – related to Lewy Body 
Dementia



RBD and Parkinson’s disease:

• Rapid Eye Movement Sleep Behavior Disorder (RBD) is a prodrome of PD 
(characterized by the occurrence of vivid, intense, and violent movements 
during REM sleep), which precedes onset of PD for years and are an index of 
worse prognosis. Indeed, up to 65% of patients showing RBD developed PD 
10–13 years later.

• Daily administration of 3–12 mg of melatonin at bedtime is effective in the 
treatment of RBD in PD patients.

• Based on these data, a clinical consensus recommended melatonin use in RBD 
at Level B



2019 Review Continued:

• Melatonin is remarkably atoxic and its safety is very 
high.

• In humans, melatonin has a high safety profile and it is 
usually remarkably well-tolerated



Melatonin in ALS Prevention and Complementary Rx

Actions

1. Increases Melatonin Receptors on Ventral Horn Cells

2. Stimulation of Melatonin Receptors prevents Ventral Horn Cell Death by 
blocking apoptosis pathways (caspase etc.)

3. Increase Antioxidant Protection

4. May increase SOD and Catalase expression – antioxidant effect

5. Clinical Dosage: 300 mg/daily Rectally (via Suppository)

Melatonin  and ALS References

• https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-079X.2006.00377.x

• https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2846661/

• https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3652329/

https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-079X.2006.00377.x
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2846661/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3652329/


Melatonin and Immunity

The age-related decline in melatonin secretion appears to be part of the 
reason that our immune function also declines in the aging process, a 
condition known as immuno-senescence.

Studies show that T-lymphocytes known as CD4 cells (T-helper cell), have 
melatonin receptors.  

With decline in melatonin levels in aging, there is less CD4 cell modulation by 
melatonin and the immune system becomes weaker and less efficient.

Experimental studies show that many immune parameters improve to more 
youthful function when melatonin is administered to aging animals. The 
same is likely true in humans



Melatonin Receptors on T-Helper Cells (CD4 Cells)

 



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4946322/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4946322/


Melatonin and its influence on immune System
Review article http://jpp.krakow.pl/journal/archive/12_07_s6/articles/09_article.html

http://jpp.krakow.pl/journal/archive/12_07_s6/articles/09_article.html


NIH Feb, 3 2021   Melatonin and Covid-19 

• “Melatonin is another supplement that has been identified as a potential 
antiviral agent against SARS-CoV-2 using computational methods [235], and it 
has also been highlighted as a potential therapeutic agent for COVID-19 due 
to its documented antioxidant, anti-apoptotic, immunomodulatory, and anti-
inflammatory effects [68,236,237].

• Notably, melatonin, vitamin D and zinc have attracted public attention 
because they were included in the treatment plan of the former President of 
the United States upon his hospitalization due to COVID-19 [238].”

Reference: Lordan R et al. Dietary Supplements and Nutraceuticals Under Investigation for Covid-19 Prevention and Treatment. National 
Institutes of Health Preprint Pilot. Feb 3, 2021. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R235
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R68
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R236
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R237
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/#R238
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7872359/


Melatonin and Cancer:
The influence of melatonin on immune system function and 
Cancer: Int j cancer clin res.2015 https://clinmedjournals.org/articles/ijccr/international-journal-of-

cancer-and-clinical-research-ijccr-2-024.php?jid=ijccr

https://clinmedjournals.org/articles/ijccr/international-journal-of-cancer-and-clinical-research-ijccr-2-024.php?jid=ijccr


Melatonin and Breast Cancer
• Lower Melatonin levels assoc. with increased risk of 

breast cancer

• Melatonin shown to improve cancer-fighting abilities of 
immune system

Reference: Li Y et al. Melatonin for the prevention and treatment of cancer. Oncotarget Journal, 2017, vol 8, No 24: 39896-39921

www.impactjournals.com/oncotarget/

• Dr. Lissoni (Italy) uses high dose melatonin to help control 
progression of breast and prostate cancer 
(http://link.springer.com/article/10.1007%2Fs005200100281) 

http://www.impactjournals.com/oncotarget/
http://link.springer.com/article/10.1007/s005200100281


2010 Review: Natural Medicine Journal
An Overview of Melatonin and Breast Cancer. Kaczor T.

http://www.naturalmedicinejournal.com/journal/2010-02/overview-melatonin-and-breast-cancer

General Considerations: 

• Melatonin binds to cell surface receptors (ML1, ML2), cytosolic sites (calmodulin), and directly to nuclear 
DNA binding sites (nuclear receptors RZR/RORα). 

• Overall its effect on cancer cells is oncostatic at physiological levels, or cytotoxic at higher concentrations.

Well Documented Anti-cancer Effects Shown Experimentally

• Antioxidant

• Antimitotic

• Anti-estrogenic

• Pro-differentiating

• Anti-metastatic. 

• Influences the hypothalamic-pituitary axis (HPA) and immune system, which confers anticancer effects 
through modulation of hormonal and immune-mediated pathways of proliferation/metastasis.

http://www.naturalmedicinejournal.com/journal/2010-02/overview-melatonin-and-breast-cancer


Melatonin diffuses easily through cell membrane of all cells and exerts 
physiological effect via:

a. Melatonin Receptor Binding (ML-1 ML-2)
b. DNA Retinoid Receptor Binding (RZR)
c. Calmodulin Binding (key signal transduction intermediate messenger 
modulating inflammation, apoptosis, immune function etc.)
d. Water and Fat-Soluble Antioxidant Effects



Melatonin and Breast Cancer

• Best characterized oncostatic effect of melatonin results from the net 
reduction of estrogenic stimulation to breast cancer cells.

• Estrogens are involved in many aspects of the malignant process, including 
proliferation, angiogenesis, metastasis, immune evasion, and immortality. 

• Melatonin has demonstrated attenuation of all of processes in the presence 
of estrogen. 



How Does Melatonin Reduce Breast Cancer Risk?

• Reduces Estrogen and Progesterone Levels - melatonin affects the hypothalamic-
pituitary-ovarian (HP) axis, which results in lower circulating levels of estrogen and 
progesterone.

• SERM Effects - on a cellular level, melatonin acts as a selective estrogen receptor 
modulator (SERM) through decreased expression of estrogen receptor alpha and 
reduction in the ability of estrogen-estrogen receptor alpha (ERα) complex to bind 
to the estrogen response element (ERE) on DNA. 

• Aromatase Inhibitor

• Anti-Proliferative via Calmodulin Binding - melatonin has demonstrated antagonist 
effects on Estradiol-induced-ERα-mediated transcription of proliferative genes 
through its binding to calmodulin in the cytosol. When the ERα-calmodulin complex 
is bound by melatonin it is incapable of binding to the promoter regions or the ERE 
of DNA. This reduces the transcription of many downstream genes that increase 
proliferation



Reduces Invasiveness of Breast Cancer:

• Preserves Adhesion Molecules - Melatonin decreases motility and invasive capabilities 
of breast cancer cells (MCF-7) cells in vitro. This is partly due to melatonin stimulating 
expression of cell surface adhesion molecules such as E-cadherin and β1-integrin,
which allow for attachment of the cells within the extracellular matrix as well as to 
each other. These adhesion molecules are down-regulated by estrogen, increasing the 
invasive potential of the cell. Melatonin has been shown to increase the expression of 
these adhesion molecules in MCF-7 cells. 

• Telomerase Inhibitor – prevents cancer cells from preserving telomere length with 
each cell division

• Inhibits 15 Lipoxygenase thus reducing 13 HODE Synthesis – Melatonin binds to 
membrane receptors, ML1 and/or ML2, leading to a decrease in cellular uptake of 
linoleic acid, reducing availability of linoleic acid. This results in an antiproliferative
effect through the resultant decrease in its metabolite 13-hydroxyoctadecadienoic 
acid (13-HODE), which serves as an energy source and growth-signaling molecule for 
proliferative pathways such as epidermal growth factor receptor (EGFR)/mitogen-
activated protein kinase (MAPK) pathway.



13 HODE: LA becomes HODE via 15 lipoxygenase (promotes cancer growth)



• Binds to Retinoid Receptors (RZR/RORα steroidal region of DNA) - which leads 
to altered transcription of several genes involved in cellular proliferation, such as 
tumor suppressor gene p21 and pro-inflammatory 5-LOX. Separately, melatonin 
has been shown to potentiate the proapoptotic effect of retinoic acid.

• Immune Modulation - One study showed extrapineal production of melatonin by 
lymphocytes increased the activity of interleukin-2 (IL-2) and IL-2 receptor system 
– provides major immune boost in fighting cancer (e.g. drug Proleukin).  Clinically, 
many trials have shown a synergistic effect with therapeutic IL-2 administration in 
various cancers. 

• Suppress Inflammatory Cytokine Release - melatonin exerts systemic anti-
inflammatory effects, as demonstrated in lower circulating levels of IL-6 and 
erythrocyte sedimentation rate (ESR) in patients taking melatonin, which may 
affect both tumorogenesis and proliferative and metastatic pathways that are 
otherwise stimulated by inflammatory cytokines.



Melatonin Supplementation in Breast Cancer Patients:
Reference: Li Y et al. Melatonin for the prevention and treatment of cancer. Oncotarget Journal, 2017, vol 8, No 24: 39896-39921

www.impactjournals.com/oncotarget/

• Several studies reported that melatonin might be able to improve the sleep and 
quality of life in patients with breast cancer. 

• In a prospective phase II trial, bedtime melatonin was associated with a 
significant improvement in objective sleep quality, subjective sleep, sleep 
fragmentation and quantity, fatigue severity, global quality of life, and social and 
cognitive functioning scales.

• A double-blind, placebo-controlled, randomized clinical trial pointed out that the 
risk of developing depressive symptoms in subjects who received 6 mg oral 
melatonin was significantly lower than that of subjects who took placebo. 
Furthermore, the secondary outcomes of this trial reported that 6 mg oral 
melatonin administration approximately 1 hour before bedtime led to significantly 
improved sleep efficiency and reduced wake after sleep onset for the 2-week 
postoperative period. 

http://www.impactjournals.com/oncotarget/


• Another randomized, placebo-controlled trial claimed that 
compared to subjects on placebo, subjects who received 
melatonin reported significantly increases in subjective sleep 
quality as measured by the Pittsburgh Sleep Quality Index (PSQI) 

• Not all clinical studies have shown positive results in reducing 
fatigue and improving sleep quality.

• However, “Collectively, in clinical trials, melatonin showed the 
ability to enhance the therapeutic effect of various anticancer 
drugs. Meanwhile, melatonin might help improving the sleep 
and life quality of cancer patients.”



Melatonin and Prostate Cancer
Reference: Li Y et al. Melatonin for the prevention and treatment of cancer. Oncotarget Journal, 2017, vol 8, No 24: 39896-39921

www.impactjournals.com/oncotarget/

“Melatonin at pharmacological concentrations could inhibit cell growth 
of both androgen-dependent and androgen-independent prostate 
cancer, through various mechanisms.” 

In Vitro Studies and In-Vivo Animal Studies

• Melatonin significantly suppressed angiogenesis

• Decreased Proliferation of human prostate cancer cell lines (one 
mechanism through decreased NF-kappa beta)

• Upregulation of Tumor Suppressor Gene – P27

• Sensitizing prostate cancer cells to apoptosis

http://www.impactjournals.com/oncotarget/


Human Studies:

• Human volunteer nighttime-collected, melatonin-rich blood
dampened signal transduction, metabolic and growth activity in
tissue-isolated PC-3 cancer xenografts, via a melatonin MT1 receptor-
mediated mechanism.

• “Oral administration of melatonin significantly inhibited prostate
cancer tumorigenesis as characterized by reduction in prostate and
genitourinary weight, serum IGF-1/IGFBP3 ratio, and mRNA and
protein levels of PCNA and Ki-67, which were accompanied with a
significant reduction in Sirt1.”

• Slow cell division rate of prostate cells, and increases differentiation
– very important in cancer prevention (similar to vitamin D effects)



• “Collectively, the scientific literature supports the potential 
application of melatonin in the prevention and treatment of 
prostate cancer. 

• Especially, melatonin could exert antiproliferative activity on 
androgen-independent prostate cancer cells (e.g., PC-3 cells), 
which makes melatonin a clinical choice to postpone the relapse 
of hormone-refractory or castration-resistant prostate cancer in 
combination with androgen deprivation therapy.”

Reference: Li Y et al. Melatonin for the prevention and treatment of cancer. Oncotarget Journal, 2017, vol 8, No 24: 39896-39921

www.impactjournals.com/oncotarget/

2017 Review: Melatonin in Cancer Prevention and Treatment: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5503661/

http://www.impactjournals.com/oncotarget/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5503661/


Other Cancers Where Melatonin Studies Show Promise:

Ovarian Cancer – “Collectively, melatonin has shown anticancer 
effect on ovarian cancer, and the underlying mechanisms include 
inducing apoptosis and cell cycle arrest, and immunoregulation 
(toll-like receptors). “

Oral Cavity Cancer – “Collectively, melatonin has shown 
inhibitory effect on some oral cancer cells, and the underlying 
mechanisms mainly involved inhibition on metastasis and 
angiogenesis. “

Reference: Li Y et al. Melatonin for the prevention and treatment of cancer. Oncotarget Journal, 2017, vol 8, No 24: 
39896-39921 www.impactjournals.com/oncotarget/

http://www.impactjournals.com/oncotarget/


Melatonin Also shows promise in prevention of:

• Oral Cavity Cancer

• Liver Cancer

• Endometrial Cancer in Menopausal Women

• Renal Cancer

• Gastric Cancer

• Pancreatic Cancer

• Colorectal Cancer

• And it has been shown to enhance  therapeutic effects of radiotherapy and 
some anti-caner drugs in Lung Cancer patients

• Reference: Li Y et al. Melatonin for the prevention and treatment of cancer. Oncotarget Journal, 2017, vol 8, No 24: 39896-39921 
www.impactjournals.com/oncotarget/

http://www.impactjournals.com/oncotarget/


https://www.researchgate.net/publication/281112413_Bacopa_monnieri_as_an_Antioxidant_Therapy_to_Reduce_Oxidative_Stress_in_the_Aging_Brai
n

https://pubmed.ncbi.nlm.nih.gov/21783922/

https://www.researchgate.net/publication/281112413_Bacopa_monnieri_as_an_Antioxidant_Therapy_to_Reduce_Oxidative_Stress_in_the_Aging_Brain
https://pubmed.ncbi.nlm.nih.gov/21783922/


Bacopa monnieri and Memory

2012 Study aimed to determine effect of B. monnieri on attention, cognitive 
processing, working memory, and cholinergic and monoaminergic functions in 
healthy elderly. 

A randomized double-blind placebo-controlled design was utilized. Sixty healthy 
elderly subjects (mean age 62.62 years; SD 6.46), consisting of 23 males and 37 
females, received either a standardized extract of B. monnieri (300 and 600 mg) or 
placebo once daily for 12 weeks. 

The cholinergic and monoaminergic systems functions were determined using 
AChE and MAO activities. 

Working memory was assessed using percent accuracy and reaction time of 
various memory tests as indices, whereas attention and cognitive processing were 
assessed using latencies and amplitude of N100 and P300 components of event-
related potential. 



• All assessments were performed before treatment, every four weeks 
throughout study period, and at four weeks after the cessation of 
intervention.

Results:

• B. monnieri-treated group showed improved working memory together 
with a decrease in both N100 and P300 latencies. 

• The suppression of plasma AChE activity was also observed. 

• These results suggest that B. monnieri can improve attention, cognitive 
processing, and working memory partly via the suppression of AChE
activity.

Reference: Evidence-based Complementary Medicine (2012) https://www.hindawi.com/journals/ecam/2012/606424/

https://www.hindawi.com/journals/ecam/2012/606424/


I like Melatonin and Bacopa monnieri together after age 40:

Why?

1. Brain Antioxidant

2. Decrease biological steps involved in memory loss, and other 
neurodegenerative conditions

3. Very hard to get antioxidants into the brain (vitamin C, E etc.) 
Melatonin and Bacopa monnieri Bacosides enter brain quite 
easily.



Cannabis and Sleep Quality: Review 2017
https://www.med.upenn.edu/cbti/assets/user-content/documents/s11920-017-0775-9.pdf

“ The current review aims to summarize the state of research on cannabis and 
sleep up to 2014 and to review in detail the literature on cannabis and specific 
sleep disorders from 2014 to the time of publication.

Recent Findings Preliminary research into cannabis and insomnia suggests that 
cannabidiol (CBD) may have therapeutic potential for the treatment of insomnia.

Delta-9 tetrahydrocannabinol (THC) may decrease sleep latency but could 
impair sleep quality long-term (decreasing REM sleep).

Novel studies investigating cannabinoids and obstructive sleep apnea suggest that 
synthetic cannabinoids such as nabilone and dronabinol may have short-term 
benefit for sleep apnea due to their modulatory effects on serotonin-mediated 
apneas

https://www.med.upenn.edu/cbti/assets/user-content/documents/s11920-017-0775-9.pdf


• CBD may hold promise for REM sleep behavior disorder and 
excessive daytime sleepiness, while nabilone (synthetic TCH) 
may reduce nightmares associated with PTSD and may improve 
sleep among patients with chronic pain. 

• Summary Research on cannabis and sleep is in its infancy and 
has yielded mixed results. 

• Additional controlled and longitudinal research is critical to 
advance our understanding of research and clinical implications.



REM Sleep and THC
https://thesleepdoctor.com/2020/01/21/how-does-cannabis-affect-the-stages-of-your-sleep/

• Cannabis, especially THC-rich strains, are likely to reduce levels of REM 
sleep. This is the stage of sleep when we do our most active dreaming, 
and when the brain does a lot of memory processing and consolidation 
of acquired information, as well as the processing of emotional 
experiences.

• REM sleep can be thought of as a kind of wiping the slate clean in the 
brain each night, helping prepare the brain for all the activity, including 
cognitive and emotional activity, that it powers during every moment of 
waking life.

https://thesleepdoctor.com/2020/01/21/how-does-cannabis-affect-the-stages-of-your-sleep/
https://pubmed.ncbi.nlm.nih.gov/31403110-differential-effects-of-addictive-drugs-on-sleep-and-sleep-stages/?from_term=cannabis+and+Stage+2+sleep&from_pos=2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3768102/


But Too much suppression of REM sleep is not healthy—
that’s true for all sleep stages.

But it’s also possible to experience too much REM sleep.

PTSD - Cannabis is now increasingly recognized as a 
promising therapeutic tool for sleep disorders associated 
with abnormal REM sleep and disruptive dreaming, 
including REM Sleep Behavior Disorder and PTSD.

Reference: How does cannabis affect the stages of sleep. The Sleep Doctor Michael J Breus Ph.D. https://thesleepdoctor.com/2020/01/21/how-does-
cannabis-affect-the-stages-of-your-sleep/

https://thesleepdoctor.com/2020/01/21/how-does-cannabis-affect-the-stages-of-your-sleep/


THC Other Considerations

• Drowsy – sleep but less REM sleep

• Apathy – lethargy next day or following days.

• Full body fatigue and Unsteadiness (Falls-fractures-head injuries)- cerebellum contains THC receptors and 
once stimulated balance is negatively impacted

• Sleep Latency

• Impedes Memory Consolidation – a concern in aging

• Weakens Immune System

• THC remains in system for 10 days after admin, as it is fat-soluble. Some THC is taken up by adipose tissue then 
slowly re-released to bloodstream over next 10 days. This can produce lingering effects of brain and body 
impairment and result in positive road side test for THC levels in saliva or bloodstream.

THC Medicinal Use:

1. MS

2. PTSD

3. Appetite Stimulation – chemo, radiation, AIDs

4. Decreased Nausea and Vomiting – Cancer Therapy

5. Sleep Aid

6. Possibly Chronic Pain



CBD

• Although no psychoactive effects – shown to weaken immunity

• Expensive if used as an ongoing sleep aid or for chronic pain

• Not a great sleep aid without THC also being incorporated into product.

Medical Uses:

1. Seizures

2. Pain

3. Topical Cream effective for diabetic wounds

Reference: The Science of Marijuana. Leslie L. Iverson (Tantor Media Inc. Feb 2019)



Valerian (National Institutes of Health U.S)

https://ods.od.nih.gov/factsheets/Valerian-HealthProfessional/

• Valerian is an herb sold as a dietary supplement in the United States.

• Valerian is a common ingredient in products promoted as mild sedatives and 
sleep aids for nervous tension and insomnia.

• Evidence from clinical studies of the efficacy of valerian in treating sleep 
disorders such as insomnia is inconclusive.

• Constituents of valerian have been shown to have sedative effects in animals, 
but there is no scientific agreement on valerian’s mechanisms of action.

• Although few adverse events have been reported, long-term safety data are not 
available.

https://ods.od.nih.gov/factsheets/Valerian-HealthProfessional/
https://ods.od.nih.gov/factsheets/Valerian-HealthProfessional/
https://ods.od.nih.gov/factsheets/Valerian-HealthProfessional/
https://ods.od.nih.gov/factsheets/Valerian-HealthProfessional/
https://ods.od.nih.gov/factsheets/Valerian-HealthProfessional/
https://ods.od.nih.gov/factsheets/Valerian-HealthProfessional/
https://ods.od.nih.gov/factsheets/Valerian-HealthProfessional/
https://ods.od.nih.gov/factsheets/Valerian-HealthProfessional/


Mechanism of Action:

Constituents such as valerenic acid are thought to increase GABA availability in 
synaptic cleft (inhibitory neurotransmitter) NIH

2006 Meta-Analysis of Valerian for Sleep – Am J Med:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4394901/ )

An extensive literature search identified 16 eligible studies examining a total of 
1093 patients. 

Most studies had significant methodologic problems, and the valerian doses, 
preparations, and length of treatment varied considerably. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4394901/


A dichotomous outcome of sleep quality (improved or not) was reported by 
6 studies and showed a statistically significant benefit, but there was 
evidence of publication bias in this summary measure. 

The available evidence suggests that valerian might improve sleep quality 
without producing side effects. Future studies should assess a range of 
doses of standardized preparations of valerian and include standard 
measures of sleep quality and safety.

_____________________________________________________________

If using GABA as a supplement, there is no need for Valerian in my 
opinion



Sleep-E Naturals
One Capsule Contains:

1. Melatonin – 500 mcg (0.5 mg)

2. 5-HTP – 10 mg

3. GABA – 25 mg

4. Bacopa monnieri – (20% Bacosides) – 15 mg

A Gentle, Non-Toxic Sleep Aid



Dosage Considerations
• Age 40-50 – one capsule, one hour before bedtime
• Age 50-60 - two capsules, one hour before bedtime
• Age 60-70 – two to three capsules, one hour before bedtime

• Over 70 – two to four capsules, one hour before bedtime

Advantages Over Valium, Other Benzodiazepines and Z-Drugs

1. No dependency, cancer risk or risk of other diseases (including all-cause mortality and suicide)
2. Brain Antioxidant (melatonin and Bacopa monnieri)
3. Slows Cell Division Of Breast and Prostate Cells (used in cancer treatment – i.e., Dr. Lissoni)

4. Preserved Immune Modulation with age – linked to CA prevention and improved immunity against viruses)
5. Can support Serotonin levels (appetite suppression, mood elevation, weight loss)
6. Memory preservation – reverses MCI (3-9 mg melatonin per night)

7. May help prevent biological steps in Alzheimer’s disease, PD, and ALS

References:

https://adeeva.com/wp-content/uploads/2020/08/A22-1-Melatonin.pdf
https://adeeva.com/wp-content/uploads/2020/08/A17-5-1-Hydroxytryptophan.pdf
https://adeeva.com/wp-content/uploads/2020/08/H04-Bacopa.pdf

https://adeeva.com/wp-content/uploads/2020/08/A22-1-Melatonin.pdf
https://adeeva.com/wp-content/uploads/2020/08/A17-5-1-Hydroxytryptophan.pdf
https://adeeva.com/wp-content/uploads/2020/08/H04-Bacopa.pdf


Dr. James Meschino
drjames@adeeva.com

mailto:drjames@adeeva.com


Next Steps 
If you are not an Adeeva Customer and would like to learn about ordering and dispensing 
Adeeva Supplements to your patients, or for your own personal use, as well as:

• Adeeva Monthly Specials 

• Wholesale/Retail Pricelist

• NEW AFFILIATE PROGRAM - How patients can order online and you receive credit and 
compensation for online purchases through Adeeva affiliate program

• In-office Adeeva Education Materials (free brochures and other resources)

• Dr. Meschino’s Webinars for your Patients on Nutritional Medicine.

• Dr. Meschino’s Weekly Lifestyle Medicine Update Video Newsletter – can forward to 
patients

• Dr. Meschino’s Health Lifestyle Booster – can forward to patients

Call or Email: Arlene Walker: arlene@adeeva.com

Phone: 866-262-1010

mailto:arlene@adeeva.com


You can learn more at:

www.adeevainfo.com – a website that supports health care practitioners

Also learn about how to become a Registered Nutritional Consultant 
Practitioner (RNCP/ROHP) sanctioned by the International Organization of 
Nutritional Consultants (www.ionc.org):  contact brad@gim-academy.com or 
call 647) 987-8506

Practitioners ordering Adeeva Products for their offices are now giving 20 
complementary subscriptions for select patients to access Our Digital 
Wellness Coaching Program: www.meschinowellness.net

mailto:info@adeeva.com
http://www.ionc.org/
mailto:brad@gim-academy.com
https://www.google.com/search?q=global+integrative+medicine+academy&rlz=1C1GCEV_enCA860CA860&oq=global&aqs=chrome.1.69i57j35i39j0i131i433i457j0i402l2j0i131i433j0i433j0i131i433.5919j0j15&sourceid=chrome&ie=UTF-8
http://www.meschinowellness.net/


CMCC CE Webinar:

Topic: Arthritis and Chiropractic: 
Imaging, Diagnosis, Nutrition

with

Dr John Taylor - Chiropractic 
Radiologist

Dr. James Meschino

Date: October 16, 2021 (6 Hr. CE)

Cost: $200.00 - All proceeds donated 
to Dr. James Laws Student Award Fund

Here is the link to register and learn more: 
https://continuingeducationatcmcc.myabsorb.ca/#/instructor-led-
courses/df496898-b392-466b-bfa1-2faa60ece664

https://continuingeducationatcmcc.myabsorb.ca/#/instructor-led-courses/df496898-b392-466b-bfa1-2faa60ece664


Dr. James Meschino
drjames@adeeva.com

mailto:drjames@adeeva.com

