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Wellness Word ----  

 

 

 

in any given Outcome, often the deciding factor tipping events 

towards either a positive or negative trajectory.  In the 

November issue we will be investigating the importance of 

timing or “when” we are exposed to light of various 

wavelengths, integrating its catalytic role with subsequent 

cascades of vitamin D, hormones, neurotransmitters, 

circadian rhythms, & discovering the ultimate influences it 

wields on our mental and physical well-being. 



Vitamin D  & Depression 
 

 

 

 

 

 

 

 

“Depression in its own right is a disabling condition, impairing all aspects of human 

function.  In persons with a chronic medical disease, depression often makes the 

management of chronic illness more difficult.  Recently, vitamin D has been reported in 

the scientific and lay press as an important factor that may have significant health 

benefits in the prevention and the treatment of many chronic illnesses, including depression 

and other mental disorders.”   [Penckofer et al. Issues Mental Health Nursing. 2010 Jun; 31(6):  358-393.] 

 

Depression is the leading cause of 

disability worldwide, affecting more 

than 300 million people of all ages.  

Before Covid-19, the World Health 

Organization (WHO) determined that 

depression ranked 4th on the global 

burden of disease list; with the advent 

of social distancing, isolation and 

quarantine precautions necessitated 

throughout 2020, rates of depression across the board have ballooned throughout all age 

groups.  With viral spread and social isolation trending as a hallmark of the winter 

2020-2021 season, a solid base of preventative measures has never been more timely. 



As we have reviewed, most individuals in this 

country have insufficient levels of vitamin D.  

This holds especially true for persons 

diagnosed with depression as well as other 

mental disorders.  Whether stemming from 

insufficient dietary intake or lifestyle choices 

(e.g., little outdoor exposure to sunshine), 

effective detection and treatment of inadequate 

vitamin D levels in persons with depression 

and other mental disorders may be an easy and 

cost-effective therapy which could improve 

patients’ long-term health outcomes as well as 

their quality of life. 

 

What is the link between Vitamin D and Depression? 

Vitamin D is crucial to upholding proper functioning of the brain in general, and its 

receptors have been found in areas of the brain specifically associated with development 

of depression.  Even more unequivocally, additional vitamin D receptors have been 

identified on genes involved with serotonin synthesis, a neurotransmitter commonly 

characterized by its control over mood and emotion.  Therefore, lack of sufficient vitamin 

D has been directly tied to depression and other mental health problems.  



The Expansive Range and Roles of Serotonin 

Serotonin is a monoamine neurotransmitter that helps to regulate mood, social behavior, 

learning, cognition, memory, cardiovascular function, sensorimotor function, pain 

sensation, appetite, bowel motility, bladder control, sexual desire in addition to its 

contribution to the sleep-wake cycle.  As it is a prime facilitator in modulation of 

systemic and cellular functions, alterations in serotonin concentration in the body are 

associated with many different diseases, such as irritable bowel syndrome, restless legs 

syndrome, sudden infant death syndrome, autism, headache, insomnia, anxiety, depression, 

anorexia, schizophrenia, Parkinson’s and Alzheimer’s disease, pulmonary hypertension 

and myocardial infarction (heart attacks).  Most of these should look somewhat familiar 

by now as they coincide and overlap with vitamin D deficiency, inflammatory incidence 

& metabolic dysfunction as well. 

 

 
 

Serotonin is derived from the essential amino acid tryptophan.  “Essential” in this case 

means that our bodies cannot make tryptophan on its own; instead, we are reliant upon 

dietary sources.  In turn, serotonin (& its bioactive intermediary substrate 5-HT) is 

itself a precursor for the hormone melatonin and the variety of roles it plays, which we 

will expand upon later.  



 

Serotonin is primarily synthesized, stored 

and secreted by gastrointestinal 

enterochromaffin cells (ECs): cells that line 

our gut and regulate peristaltic 

waves/motility and enzyme secretion.  In 

other words, our gut produces the serotonin 

that it needs locally to control the 

movements of muscles responsible for 

moving food through the GI tract. 

 

In the gut, about 90% of serotonin is 

synthesized and stored for modulation of 

gastrointestinal neurons while 9% is stored and transported in travelling blood platelets.  

The remaining 1% of serotonin is produced in the brain stem (see Raphe Nuclei in 

illustration below) and stored in vesicles to await release. 

 

The brain also produces the serotonin it needs 

locally.  There are at least 14 different types of 

serotonin receptors in the brain, all of which 

serve different purposes.  From the brain stem, 

there are over 20 known serotonergic pathways 

throughout the brain where serotonin travels to 

and through neural structures, including the 

limbic system.  The limbic system contains the 

hypothalamus and amygdala where serotonin’s 

effects play a large role in anxiety, depression and mood regulation. 

 

Evidence shows that the amygdala, the area of the brain which controls emotion, can be 

affected by varying levels of serotonin.  Specifically, diminished levels of serotonin have 

long been linked to depression, and researchers have observed that increased levels of 

serotonin cause the brain to process emotionally charged information in a more positive 

way, thus decreasing negative thought processes.  



With so many neural pathways, it should come as no surprise that there is a wide array 

of physical and mental effects produced throughout the body and with deficiencies, 

coinciding widespread dysfunction. 

 

 

 

Physical Effects: 

• Disrupted sleeping pattern 

• Low appetite, craving of high sugar and fatty foods 

• Low bone density 

• Fatigue 

• Nausea 

• Chronic pain (joint, limb, back) 

 

A common clinical 

association among individuals 

suffering from depression is 

that many also suffer from GI 

distress, such as low gut 

motility and constipation. 

 

As we read in the October 

issue, recent studies continue 

to provide interconnections 

between the gut and brain and 

suggest that a shared glitch in 

neuronal chemistry—low 

serotonin—may be responsible 

for both sets of symptoms. 



 

The gut is often referred to as the body’s “second brain.”  It contains more 

neurons than the spinal cord and uses many of the same neurotransmitters as 

the brain.  A serotonin shortage in the gut reduces the number of neurons in 

the gut, leading to deterioration of the gut’s lining and slower motility 

throughout the GI tract.  This dysfunction is translated throughout both body 

and brain chemistries, influencing ever-widening interactive and overlapping 

spheres of rhythmic, cognitive, behavioral, emotional, metabolic, inflammatory, 

immunologic, social and physical dysfunction. 

 

  



Social Effects: 

Because of its ‘reward’ processing and how it lifts mood (and because of the close link 

to dopamine) low serotonin can cause us to feel: 

• High anxiety towards group exclusion (this in turn can develop a social ladder—a competitiveness 

regarding friendship and reward) 

• Impaired learning and imitation learning ability (stress and anxiety shown to impair frontal and 

parietal mirror neuron system) 

• Impaired social bonding (serotonin genes are also linked to autism and Asperger’s) 

• Slow assessment of social interaction 

 

Emotional Effects: 

Serotonin is closely involved with 

generation of anxiety, fear & 

depression: 

 

• Decreased serotonin can cause an 

increase in impulsive behavior (alcoholism, 

over-eating, drug abuse) due to ‘craving’ for 

serotonin release. 

 

• Decreased serotonin combined with 

decreased dopamine can result in depression 

and suicidal behavior, as well as increased 

aggression and large shift in mood. 

 

• Increased serotonin alongside decreased 

dopamine leads to high levels of stress & 

anxiety 

 

• Decreased serotonin causes increased 

fear &decreased cognitive function (i.e., 

situation evaluation)  



Vitamin D & Serotonin 

Vitamin D may be an effective 

treatment for depression because it can 

alter serotonin neurotransmitter 

synthesis rates. 

Studies have concluded that 

1,25-hydroxyvitamin D acts to 1) jump 

start the conversion of tryptophan into 

serotonin and 2) govern serotonin 

concentrations in the brain by its 

guidance of genetic expression in 

serotonin neurons. 

 

Taking the results together, vitamin D appears to fine-tune serotonin concentrations at 

the genetic level, amplifying serotonin in the central nervous system and making vitamin 

D a candidate for the treatment of neuropsychiatric disorders in which vitamin D and/or 

serotonin are implicated.  This deduction has been supported through research reporting 

that vitamin D supplementation improved inattention, hyperactivity and impulsivity in 

children and adults with ADHD.  Additional studies are currently ongoing to investigate 

how optimal vitamin D status may contribute to improving atypical social behaviors 

associated with psychological conditions, including autism spectrum disorders (impaired 

communication and social interaction) and depression through its role in regulation of 

serotonin neurotransmission. 

SOURCE FILE:  Vitamin D precursors are 

generated as sunlight activates cholesterol from 

skin cells & through intestinal absorption of dietary 

intake.  Precursors are then converted to active 

metabolites in the liver & kidneys, 

25-hydroxyvitamin D and 1,25-hydroxyvitamind D, 

respectively. 

  



Additionally, vitamin D supplementation has been 

found to boost metabolic and inflammatory benefits: 

• Reduces serum insulin 

• Improves insulin sensitivity 

• Improves pancreas B-cell function 

(cells that secrete insulin) 

• Improves plasma antioxidant status 

• Increases cellular glutathione (antioxidant/cell protection) 

 

How to Increase Serotonin Naturally 

In the end, it all comes down to prioritizing and providing Balance in your life—time 

spent outdoors, time spent sleeping, time spent eating well, time spent engaged in physical 

activity.  Here are 4 simple ways to help increase and regulate serotonin: 

[Following title text & illustrations courtesy of Jurie Rossouw. Driven/on-line article.  #Neurohack your brain for resilience 

Clip Art.  ‘Serotonin and Its Unusual Role in the Brain.’ https://home.hellodriven.com/serotonin-role-in-brain.html] 

  
 

Research has shown that when you consume a low-tryptophan diet, brain serotonin levels 

drop and tryptophan depletion is seen in those with mood disorders, such as depression 

and anxiety.  Alternatively, Foods rich in protein that contain essential amino acids 

have been shown to boost levels of L-tryptophan in plasma, promoting serotonin synthesis 

in the CNS which may elevate mood, particularly if there was a lack in L-tryptophan 

affecting serotonin production.  



Tryptophan-rich foods include eggs, cheese, pineapple (fresh), 

ripened tomatoes, tofu (soy products are tryptophan-rich), 

salmon, nuts & seeds, turkey (poultry) and spinach.  

However, merely loading up on excessive protein isn’t a 

sure-fire method as tryptophan is dependent upon 

carbohydrates (CHO) in order to cross the blood-brain barrier 

(BBB; the ultimate toxin-protective firewall for our brains), 

travel into the brain and then produce serotonin.  The best 

way to provide this transport is by consuming a Balanced 

Diet.  Eating a diet loaded with Complex Carbohydrates, 

such as oatmeal, rice, whole wheat, fruits and vegetables, 

provides tryptophan an “Easy-Pass” across the BBB and 

ultimately boosts serotonin stores and elevates mood. 

  



 

Complex Carbs do NOT 

live in the same house as 

baked goods & desserts  

loaded with refined sugar, 

processed food (found in 

boxes or bags, tasty due 

to added sugars) or sodas 

& coffee drinks loaded 

with syrups, sauces and 

creams!!! 

 

All Carbs are Not the Same so Avoid making False Equivalents!!  Become 

familiar with the differences between Simple & Complex carbohydrates and comfortable 

recognizing the fructose gang which is driving global obesity with its Highly processed 

corn variants (corn syrup, fructose corn syrup and high-fructose corn syrup.) 

 

 

 

 

Eating late at night can also 

affect serotonin levels before 

bed—a spike in serotonin 

before sleep can cause 

sleeplessness, which can also 

negatively affect your natural 

serotonin levels, which brings 

us to the next point: 

 



 

  

Sleeping longer and deeper has been shown to boost serotonin concentration in platelets 

around the body during waking hours.  Wrap up your day by dimming the lights in your 

house in the evening before bed.  Try to disconnect yourself (avoid watching TV or 

looking at mobile devices) before sleep and wind down in other ways (reading a book, 

stretching, meditating).  Keep in mind that blue light from electronic devices inhibits 

melatonin production and visual stimulation can trigger excitatory neurons, both of which 

may keep you awake for longer and impinge upon the quality of sleep you get. 

 

 

  

Higher exposure to sunlight/white light and subsequent vitamin D production can 

increase levels of serotonin in the CNS, although evidence relating effects to serotonin 

are indirect thus far:  Summer levels of serotonin have been found to be higher than 

winter levels and serotonin synthesis increases with increased hours of exposed sunlight. 



 

 

 

Correlations between exercise’s anti-depressant effect and raising of serotonin levels in 

the brain have been drawn in numerous articles but mechanisms are still not fully 

understood.  However, exercise increases levels of tryptophan (the precursor to serotonin) 

in the brain, and these elevated levels persist after exercise.  Exercise also increases the 

firing rate of serotonin neurons, resulting in an increase the release, synthesis and 

availability of serotonin, which in turn have an antidepressant effect on the CNS, 

ultimately elevating mood and dampening pain and physical symptoms. 

 

Resources:  *Excerpts within this article taken from the following texts: 

Sue Penckofer, PhD, RN, Joanne Kouba, PhD, RD, Mary Byrn, BSN, RN and Carol Estwing Ferrans, PhD, RN, 

FAAN.  ‘Vitamin D and Depression:  Where is all the sunshine?” Issues Mental Health Nursing. 2010 Jun; 31(6):  

358-393.  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2908269/ 

 

Jurie Rossouw. ‘Serotonin and its Unusual Role in the Brain. (Internet Article). Driven. 

https://home.hellodriven.com/serotonin-role-in-brain.html 

 

Marya S. Sabir, Mark R. Haussler, Sanchita Mallick, Ichiro Kaneko, Daniel A. Lucas, Carol A. Haussler, G. Kerr 

Whitfield, Peter W. Jurutka. ‘Optimal vitamin D spurs serotonin:  1,25-dihydroxyvitamin D represses serotonin 

reuptake transport (SERT) and degradation (MAO-A) gene expression in cultured rate serotonergic neuronal cell 

lines.’ Genes & Nutrition. 2018; 13: 19.  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6042449/ 

 

Melvin Sanicas. ‘Depression & Vitamin D Deficiency: Is There a Connection? (Internet Article). Medium. May 27, 

2017. https://medium.com/@melvin.sanicas/depression-vitamin-d-deficiency-is-there-a-connection-1d2fefb45da2 

 

https://www.intechopen.com/books/serotonin-a-chemical-messenger-between-all-types-of-living-cells/immuno-

thrombotic-effects-of-platelet-serotonin 

 

https://somaticmovementcenter.com/serotonin-melatonin/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2908269/
https://home.hellodriven.com/serotonin-role-in-brain.html
https://medium.com/@melvin.sanicas/depression-vitamin-d-deficiency-is-there-a-connection-1d2fefb45da
https://www.intechopen.com/books/serotonin-a-chemical-messenger-between-all-types-of-living-cells/immuno-thrombotic-effects-of-platelet-serotonin
https://www.intechopen.com/books/serotonin-a-chemical-messenger-between-all-types-of-living-cells/immuno-thrombotic-effects-of-platelet-serotonin


:   



Note:  Sunlight exposure is often associated with an increase in 

cancer risk.  While avoiding too much sunlight and sunburns, 

specifically, is wise to prevent skin cancer occurrence, adequate 

vitamin D exposure helps REDUCE cancer risk and is vital for every 

individual’s cancer preventative measures. 

 

 



  



“Despite this, Americans spend a 

remarkable 87% of their days 

indoors and another 6% in their 

cars.  Almost the entirety of our 

interaction with the modern world 

is taking place within walls of one 

sort or another—under artificial 

lighting and in controlled 

environments.” 



 

 

 

Sunlight is no exception to the old tried-&-true adage: 



  

How it Works



Shields Up!

absorb

activates

absolutely require

The Healing Window

AM



Concept of Note:  

 



Focusing the Lens

AM Light = UV-A + VIS + IR 

UV-A light increases a protein 

made in the brain called POMC 

that is processed into 

1) melanocyte-stimulating hormone:  stimulates melanin production & absorptive powers 

as well as appetite & energy homeostasis.  Cue checks & balances for metabolism 

regulation. 

2) adrenocorticotropic hormone:  regulates glucocorticoids from adrenal cortex (hello, 

cortisol balance).  Cue calming & anti-inflammatory influences to relieve irritation/local 

inflammation by UV-exposed skin 

3) Histidine: morning light increases amounts of this amino acid in the skin.  Histidine’s 

chemical structure allows it to absorb massive amounts of UV-A light which lowers 

erythema (reddening of skin due to inflammation) production in the skin.  Cue improving 

our “solar callus” to offset risks of extended UV light exposure later in the day. 

4) B-endorphins (naturally occurring form of opiate):  stimulates opioid receptors.  Cue 

pleasure, analgesic effects that dampen pain & affect mood/behavior. 

 

According to Dr. Jack Kruse, neurosurgeon, “…It turns out that the combination of 

[ultraviolet (UV) and infrared (IR)] solar light humans are designed to get in the AM also 

pre-treats the skin to lower inflammation.”  The fact that UV light induces a small opiate 

(B-endorphin) response is nature’s way of reinforcing the importance of this mechanism.  

Kruse also observes that both UV and infrared light are the most plentiful together in 

morning light received between 8 and 10 AM.  Infrared light (composing 42% of sunlight, 

dominate in AM sunlight) helps enhance the absorption of UV rays in a healthy way as 

opposed to one being overloaded and sunburnt when out in the middle of the day.  

Furthermore, the fact that morning light (UV/IR combo) works in unison to create this 

circumstance portrays something deep about sunlight importance…“mood will be altered by 

a chronic lack of AM life.”  



 POMC 

AM  AM



GI

 

GI



SOURCE FILE:  



AM)

 



Resources:  *Excerpts within this article taken from the following texts: 

https://primalherb.com/the-importance-of-early-morning-sunlight-you-need-to-know/ 

https://www.linkedin.com/pulse/time-rethink-your-truth-sun-jack-kruse/ 

https://somaticmovementcenter.com/serotonin-melatonin/

https://primalherb.com/the-importance-of-early-morning-sunlight-you-need-to-know/
https://www.linkedin.com/pulse/time-rethink-your-truth-sun-jack-kruse/


 

 

Instead of avoiding or blocking 

the sun completely, seek morning 

light between 8 and 10 AM. 

Choose to protect your skin and 

avoid long periods of time in 

direct sunlight during midday 

when sunlight is most intense, 

with UV-B added to the 

composition of morning light 

(UV-A + VIS + IR).

“If you spend much of the day indoors, find ways to make getting outside part of 

your regular routine.  Get in touch with your primal need for daylight and darkness 

and their effects on your biological rhythms.  Your brain and body will thank you 

for it!”  



Wellness Word ---- The Power of Antioxidants against 

Free Radicals

 

What are Free Radicals? 

Free radicals are atoms, ions or molecules that contain an unpaired electron, 

which makes them unstable and highly reactive.  In a process called oxidation, 

free radicals “steal electrons” from other molecules—fats, proteins, cell 

membranes, even DNA—altering the fundamental structure of the affected 

molecule.  This sets off deleterious chain reactions by damaging a cell’s genetic 

“blueprint,” structure and ability to function.  Over time, oxidative damage 

accumulates and contributes to aging and a variety of degenerative diseases.  

 

 

 

Where are Free Radicals Most Likely to Attack? 

➢ LDL Cholesterol:  Increasing risk of cardiovascular disease via 

development of atherosclerotic plaques 

➢ DNA:  Increasing risk of cancer and aging 

➢ Cell Membranes:  Interrupting entry/exit composition to and from cell 

 



Where do Free Radicals Come From? 

Oxygen is an essential element for life and every cell in your body requires it for 

cellular metabolism.  During cellular metabolism cells use oxygen to convert food 

into a form of energy the body can use, called ATP.  Free radicals are produced 

as a natural byproduct of this process. 

 

Intrinsically, other sources which generate free radicals and in turn to which free 

radicals contribute are: 

➢ Inflammation 

➢ Stress 

➢ Illness 

➢ Aging 

 

Extrinsically, hazardous environmental sources, such as pollution, toxic metals, 

alcohol, cigarette smoke, radiation, industrial chemicals and medications , expose 

us to free radicals. 

  



Food sources of free radicals are from cooked and processed meats.  Because 

meat contains fats, those fats can also become oxidized when cooked at high 

temperatures.  The iron 

found in meat, especially 

red meat, can also 

become oxidized.  

Preservatives used in 

processed meats, 

including sausages, bacon, 

ham, pepperoni, hotdogs, 

salami, corned beef and 

many deli meats, may 

also create free radicals.  

For these reasons, the 

American Institute for 

Cancer Research 

recommends avoiding 

processed meats and 

marinating meats you 

intend to grill. 

 

 

 

Completely avoiding free radicals is neither possible nor desirable.  At low 

concentrations, free radicals are beneficial to the human body:  Our immune 

systems use them to help defend 

themselves against pathogens.  

As in all things, however, proper 

balance is critical, and problems 

begin when free radicals are 

wildly out of balance.  When 

free radicals overwhelm your 

body, it leads to oxidative stress. 

 

  

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjq1raLi5vUAhXL8RQKHSlBCugQjRwIBw&url=http://www.eatingdisorderpro.com/publications-handouts/&psig=AFQjCNHmNiVJovD9iAazcnM-GFUEPciD7w&ust=1496352704100284


What is oxidative stress? 

Oxidative stress is the 

damage that results from 

an imbalance between free 

radicals and your body’s 

store of antioxidants.  

According to the free 

radical theory of aging, 

organisms age because of 

accumulated free radical 

damage to cells and DNA.  

The theory states that 

cumulative damage to cell 

components and 

connective tissue leads to 

wrinkles, decreased 

physical capability, 

increased susceptibility to 

disease and death.  Though 

the free radical theory of 

aging remains controversial, oxidative stress contributes to degenerative 

conditions such as arthritis, heart disease, hypertension, Alzheimer’s disease, 

Parkinson’s disease, muscular dystrophy, etc. 

 

The Power of Antioxidants Against Free Radicals 

As we have determined, free radicals forage 

through your body looking for electrons to 

steal (or give away) and they are not picky.  

To achieve stability, they need a pair (i.e., a 

couplet) of electrons, and they frantically 

seek molecules to achieve this.  Free radicals 

will take (or leave) an electron, whether it is 

available or not, including those in fragile DNA molecules, proteins, and fats.  

Antioxidants stop free radical damage to molecules by accepting or donating an 

electron to make it stable.  Antioxidants are unique in that they remain stable 

when they donate an electron.  Antioxidants sources are often discussed in terms 

of their free radical scavenging abilities.  The “free radical scavenging activity” of 

antioxidants varies from one to the next (melatonin being a powerful one!).

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjZqcCpi5vUAhXEwBQKHUrPDGMQjRwIBw&url=http://www.geneactivatornrf2.org/what-is-oxidative-stress/&psig=AFQjCNFee9HCe9O57gK1_Qdefe9VF3NFTQ&ust=1496352949261850


Important Antioxidants 

The body naturally produces some antioxidants, like glutathione, ubiquinol and 

uric acid.  You likely ingest many others through diet or supplements.  Some of 

the strongest antioxidants come from fruits and vegetables through their unique 

plant-based compounds called phytochemicals.  Ultimately, healthy living is the 

product of an intentional accumulation of healthy choices and a commitment to 

living a healthy lifestyle every day.  By doing something as simple as planning 

fruits and vegetables into your snacks and meals, you provide a buffer to free 

radical exposure from those external and environmental factors that are outside 

of our ability to control, plan or decide. 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj9ub6nlI3YAhWjg-AKHdulDT4QjRx6BAgAEAY&url=http://syromonoed.com/antioxidant-protocol/&psig=AOvVaw2LYNi4kk9x39o9eHpJvzKw&ust=1513466448355746


Hormone Interplay:  The Skinny on Serotonin 

So far we have discussed serotonin’s importance in our sleep-wake cycles serving 

as a precursor to melatonin and touched on its relevance in regulating our moods 

and gut health.  Now, for the rest of the story…. 

→SOURCE FILE:  What the 

heck is a monoamine 

neurotransmitter, 
anyway? 

 

A monoamine simply describes 

the chemical structure of a group 

of neurotransmitters (mono=1) 

with 1 amine (or NH) bound 

within the molecule.  In the 

illustrations to the left, the “NH” 

or “N” within the cojoined 

ring-like components is the 

“monoamine” being referred to; 

the “OH” and “NH2” groups are 

the side chains, which typically 

are responsible for allocating 

specific properites to the 

molecule. 

 

A neurotransmitter is a method 

of chemical transmission.  

Whereas hormones are 

chemicals released into the 

bloodstream that travel to target 

organs elsewhere in the body to 

modulate their effects, 

neurotransmitters are 

transported across exceedingly 

small distances spanning a cell 

membrane.  They move by 

binding to receptors on the cell 

membrane.  Ready?  Time to cut loose and start dancing to this beat:  



Cell membranes have a variety of 

ways they manage transport.  In the 

case of serotonin, the molecules pass 

through via chemical synapses.  A 

synapse is the site where 

information is transmitted or moves 

from 1 cell to another.  Or, think of 

serotonin as a traveler wanting to 

cross the border between the US 

and Canada. 

 

Whether it is stored in GI 

enterochromaffin cells, circulating 

platelets or vesicles in the brain, 

serotonin either needs to enter the 

cell for storage or be released from 

the cell in order to perform a 

function.  Either way, it must provide 

an incentive (or passport) to be 

allowed across the cell border. 

 

A synaptic gap or cleft acts as the conduit (or border checkpoint) that 

information is transmitted across.  On 1 side of the membrane a substance 

(serotonin) within a granule/vesicle binds to and is released from the presynaptic 

terminal.  After traveling across the synaptic gap, it binds to receptors on the 

postsynaptic terminal and through a sequence of events is allowed passage into 

another cell, concluding its journey across the membrane.  The sequence of 

events or incentive—in effect, the “passport to cross the border”—involves a 

change in the electrical charge (called action potential) in the cell membrane to 

make channels (or border gates) “leaky” so serotonin/chemical messengers can 

slip through. 

 

Yikes!  Anyone 

verging on a case of 

toxic TMI from all 

the tech speak?  No 

worries…Moving on 

from here!!! 



 

 

Benefits of Serotonin 
• Promotes heart health; assists in lowering complications surrounding heart 

attack and stroke 

• Promotes brain development; support brain cells in proper maturation 

• Boosts health of skin; minimizes factors contributing to stress, anxiety and 

depression & enhances relaxation 

• Provides relief from headaches and migraines 

• Enhances moods; assists in lowering anxiety and depression  

 

Causes of Serotonin Deficiency 
• Stress:  Leading a stressful life can decrease serotonin levels in the body 

 

• Poor Diet:   Proteins, vitamins and minerals are utilized in the process of 

creating neurotransmitters; thus, consuming a diet without sufficient 

vitamins, minerals and proteins directly affects neurotransmitter production. 

For instance, vitamin B6 is used to manufacture serotonin from tryptophan.  

Low levels of vitamin B6 affect the synthesis of serotonin, leading to a drop 

in circulating levels.  Similarly, tryptophan is an amino acid that acts as a 

building block for serotonin.  Neglecting to eat foods rich in tryptophan 

(such as poultry, eggs, cheese, seeds, nuts) likewise creates deficits in 

serotonin production.  Additionally, a diet rich in protein but low in complex 

carbohydrates is counterproductive since consumed tryptophan cannot 

cross the blood-brain barrier to reach the brain, again decreasing serotonin 

levels. 

• Toxic Substances:  Toxic substances such as mercury, lead and chemicals 

such as pesticide can destroy the nerve cells that produce serotonin in your 

body, leading to a drop in serotonin production. 
 

• Drugs:  Certain drugs inhibit production and lower serotonin levels, such as 

caffeine, nicotine, alcohol, antidepressants & certain cholesterol-lowering 

prescriptives.  
 

• Hormonal Changes:  Fluctuations in hormone concentrations can have a 

negative impact on levels of serotonin/other neurotransmitters. 

  



 Effects of Serotonin Deficiency 

Low serotonin levels in your body can cause 

many undesirable effects that may make you 

lead an unproductive life.  Deficiencies may 

lead to increases in: 

• Irritability & Aggression 

• Memory Loss 

• Acute or chronic pain in muscles/joints 

• Anxiety & Depression, Fears & Phobias 

• Suicidal tendencies 

• Addiction:  Alcohol & Drug use 

•  Addiction:  Overeating & Binging 

•  Addiction:  Sexual activity 

• Obsessive-Compulsive disorder 

• Seizures & Migraines 

• Hypoglycemia 

• Disruption of circadian rhythms & Insomnia 

• Communication & social dysfunction 

 

Deficiencies in serotonin are notable when 

normal tryptophan conversion by the 

Serotonin Pathway is hijacked and instead 

tryptophan is diverted to the Kynurenine 

Pathway instead (right).  Diversion from the 

serotonin-synthesis pathway and 

accumulation of kynurenine byproducts are 

notable with inflammation:  poor 

diet/increased methylation that leads to 

inflammation, stress that leads to 

inflammation, increased cortisol that leads to 

inflammation, inadequate sleep that leads to 

inflammation. 

 

The increased activation of the kynurenine 

pathway has recently been implicated as a 

key link between inflammation and 

depression.  This may explain the strong 

correlation between inflammatory 

conditions, such as metabolic syndrome, 

diabetes and obesity, and the increased risk of depression as well as between stress and mental 

health conditions.  Investigation of the Kynurenine pathway is currently underway to explore 

the direct (physical and mental effects resulting from its metabolites) and indirect (decreased 

serotonin production) connections to depression, cognitive impairment, and better mental 

health.  



It blocks the 

digestive system. 

Normally, gastrointestinal 

smooth muscles contract 

(peristalsis) to move food 

and liquid through the 

tract.  Sufficient serotonin 

enhances this gut muscle 

performance.  In cases 

where the level of 

serotonin drops, it lowers 

the quantity of calcium 

released from the cells.  

Repressed calcium in turn 

impairs contraction of gut 

muscles which causes slow 

motility and blockages, 

constipation, and difficulty 

in passing stool. 

 

It affects blood flow 

Flow of blood around your body needs 

muscles to contract properly, especially in 

returning venous blood from the periphery 

of the body back to the heart to be 

reoxygenated.  When serotonin dips too low 

and muscle contraction is impaired, blood 

flow is disrupted which can lead to many 

serious health complications, such as 

cardiovascular problems, peripheral vascular 

disease and stroke. 

Additionally, platelet serotonin functions in 

the vasculature by modulation of endothelial 

(inner lining of blood vessels), smooth 

muscle and immune cells:  it has 

growth-promoting effects on endothelial 

cells which may facilitate tissue healing after 

vascular damages and exerts dual effects of 

constriction and dilation on the vasculature. 

  



It lowers the ability of blood to clot 

Platelets transport and store serotonin (5-HT) at a high concentration in dense vesicles and 

granules.  When injury occurs, the inflammatory cascade begins, clotting factors are released, 

and platelets are among the cells that are activated and move to the area to assist with repair. 

 

 

Upon platelet activation, serotonin is released where it acts as an amplifier, broadening platelet 

activation throughout surrounding cells and recruiting additional circulating platelets to 

aggregate at the site of damage and form a vascular “plug.”  Serotonin also promotes 

vasoconstriction, narrowing the vessels to lessen bleeding loss.  Activation of platelets begins 

another cascade dedicated to production of a thrombus or clot (i.e., scab), to “seal the deal.”  

Sticky platelets that have joined together to fashion the initial plug are further adhered by 

production of a “net” of fibrous strands, aptly called fibrin. 

  

 

Abnormal serotonin concentrations in the blood plasma or increased platelet serotonin release 

promotes the development of thrombosis (condition of clotting), sepsis, allergic asthma, 

myocardial infarction (heart attack) and stroke.  On the other hand, a drop in platelet serotonin 

levels impairs the clotting process, leading to excessive bleeding. 

 



 

 

 

 

  



 

Wellness Wizard —  

Circadian Rhythm Sabotage & The Blue-Light Blues
The 2017 Nobel Prize in Medicine was awarded to 3 scientists who identified the molecular 

clock inside our cells that aims to keep us in sync with the sun.  Sustained and optimal 

functioning of our physiological systems is dependent upon circadian control of interrelated 

sleep-wake behavior, hormone secretion, neurotransmission, neuroplasticity, cellular function 

and gene expression.  Likewise, circadian disruption by nighttime light introduces aberrancies 

to these mechanisms and is associated with increasing incidence of certain cancers, metabolic 

dysfunction (diabetes, heart disease), cognitive neurodegeneration (dementia) and mood 

disorders. 

The adoption of all-pervasive artificial illumination has ushered in a striking imbalance between 

lifestyle and sun cycle that has thrown off our clocks, blurred the lines between night and day, 

increased the difficulties in synchronizing biological processes and sabotaged our health.  For 

many, the notion of enjoying a full night’s sleep and waking refreshed invokes a yearning 

wistfulness yoked to the grimmer reality of hard-won, poor quality and broken intervals of 

nightly UNrest.  Given the expensive price tag engendered through circadian rhythm 

dissonance, how is it that we are not stacking our biological clocks to improve our health care, 

incentivizing sleep as a priority to gain advantages in productivity and rallying behind a culture 

that capitalizes on the natural resources we find just outside the windows and doors that we 

live locked behind???? 



 

 

“Insomnia is by far the 

most common problem, 

the main reason 4% of 

US adults take sleeping 

pills in any given month.  

Insomniacs generally 

take longer to fall 

asleep, wake up for 

prolonged periods 

during the night, or 

both.  If sleep is such a 

ubiquitous natural 

phenomenon, refined 

across the eons, why do 

so many of us have such 

trouble with it?  Blame 

evolution; blame the 

modern world.  Or 

blame the mismatch 

between the two.” 

 

 

 

 

“Evolution endowed us, 

like other creatures, with 

sleep that is malleable in 

its timing and readily 

interruptible, so it can be 

subordinated to higher 

priorities.  The brain has 

an override system, 

operating in all stages of 

sleep, that can rouse us 

when it perceives an 

emergency—the cry of a 

child or the footfall of 

an approaching danger.” 

 



 

 

“The problem is that in the modern 

world, our ancient, wake-up call is 

constantly triggered by 

non-life-threatening situations, like 

anxiety before an exam, worries 

about finances or every car alarm in 

the neighborhood.” 

 

 

 

 

Prevalence of Short Sleep Duration (<7 hours) for Adults Aged ≥ 18 

Years, By County, United States, 2014 

  



“Before the industrial revolution, which brought us alarm clocks and fixed work schedules, we 

could often counteract insomnia simply by sleeping in.  No longer.  And if you’re one of those 

people who are proud of being able to fall asleep quickly just about anywhere, you can stop 

gloating—it’s a distinct sign, especially if you’re less than 40 years old, that you’re acutely 

sleep-deprived.” [Finkel; pp. 67-72] 

 

 

 

A disturbed sleep-wake circadian rhythm can give rise to serious sleeping problems.  Without 

the proper signaling from the body’s internal clock, a person can struggle to fall asleep, wake 

up during the night, or be unable to sleep as 

long as they want into the morning.  Their 

total sleep can be reduced, and a disrupted 

circadian rhythm can also mean shallower, 

fragmented and lower-quality sleep.  As a 

whole, a misaligned circadian rhythm can 

negatively affect sleep in many ways, 

increasing a person’s risk of insomnia and 

excessive daytime sleepiness, not to mention 

significantly contributing to addictive 

behaviors, chronic diseases, negative emotions, 

poor memory and bad decision making. 



Insomnia is a sleep 

disorder that is 

characterized by 

difficulty falling and/or 

staying asleep, waking 

up often during the night 

and having trouble going 

back to sleep and/or 

feeling tired upon 

waking.  Insomnia also 

varies in how long it lasts 

and how often it occurs.  

It can be short-term 

(acute insomnia), lasting 

from 1 night to a few 

weeks.  Insomnia is 

determined chronic 

when a person has 

insomnia at least 3 

nights/week for 3 

months or longer.  It is 

often associated with 1 

or more chronic diseases, 

with mutually destructive 

exacerbation. 

 

 

 



As increases in sleep difficulty have become more 

profound, the global pharmaceutical industry has 

concomitantly stepped into the breach and provided 

a chemically-assisted version of the original “good 

night’s sleep.”  All pharmaceutical sleep aids work 

by essentially the same mechanism, boosting the 

neurotransmitter GABA, which calms neural activity.  

One of the latest reports shows that the global 

market for insomnia therapeutics was valued at 

$2.18 billion in 2016 and was predicted to grow 

annually at least until 2025.  The vast majority of 

this value—99% of it—is drug sales, with 1% 

attributed to medical devices.  Every month, almost 

10 million Americans will seek relief by use of sleep 

aids of some sort. 

 

Taking a sleeping pill may make it seem as though you’ve gotten more sleep or at least a better 

night’s rest but no type of sleep aid, whether over the counter or prescription, induces natural 

sleep.  Sedation is not the same as sleep.  

 

Popular sleep medications can 

cause significant health 

consequences that last much 

longer than a single night.  All 

hypnotics have the ability to 

cause amnestic (memory loss) 

effects as they reduce sleep 

latency (amount of time it takes 

to fall asleep), restrict the deeper 

brain waves produced during 

REM sleep and block memory 

consolidation.  

 

This leads to grogginess and 

forgetfulness the following 

morning, making productivity challenging.  Feelings of sluggishness might lead to greater 

caffeine consumption, increased difficulty sleeping, perpetuating the cycle.  As neuroscientist 

Matthew Walker explains, “Sleeping pills do not provide natural sleep, can damage health and 

increase the risk of life-threatening diseases.”  



Expanding on that thought, consistently relying upon sleep medications increases your risk of 

cancer, depression, infections, dementia, and, more importantly, these drugs appear to increase 

your risk of dying early.  Sleep medications have been linked to around 400,00 US deaths per 

year.  Studies with hypnotics (prescription sleep medications) have shown increased risks of 

death of over 500% compared to those who did not take drugs, and “the number of 

hypnotic-associated deaths may be almost comparable to the number of deaths attributed to 

cigarette smoking, cancer or heart disease.” 

 

Luckily, there is a plentiful listing of supportive behaviors that assist in upholding sleep hygiene, 

i.e., create environments and daily routines that promote consistent, uninterrupted sleep.  As 

with so many other conditions we have discussed this year, our choices define our sleep 

quality:  our habitual daily, evening and bedroom patterns can either reinforce our circadian 

sleep-wake cycle or offset it.  Let’s delve into causes, containment and countermeasures! 

 

 

 

 



 

Hopefully it has become evident by now that one of the primary determinants of 

our health that we can directly reinforce for ourselves is that of light exposure; 

also, that specificity in timing and type contribute to pivotal determinants 

weighted either toward systemic sabotage or systemic support. 

 

As we have determined, 

visible light synchronizes 

the human biological clock 

in the suprachiasmatic 

nuclei (SCN) to the solar 

24-hour cycle.  Visible light 

is the segment of the 

electromagnetic spectrum 

that the human eye can 

view; typically, detection 

encompasses the 

wavelength between 380 

to 780 nanometers (nm).  

However, the beneficial 

effect on circadian 

synchronization, sleep 

quality, mood and 

cognitive performance 

depends on light spectral 

composition, the timing of 

light exposure as well as its 

intensity.  



Different sources of light encompass different 

wavelengths and intensities along the spectrum.  

During eras predominated by candlelight and 

incandescent lighting, there was more orange-

red light harnessed to provide illumination. 

On the other hand, if modern life had a theme 

color, it would be painted in shades of BLUE.  

Exposure to blue light during the day (sunlight 

& artificial light) is important to suppress 

melatonin secretion and for keeping organisms’ 

wellbeing, alertness and cognitive performance 

during the day.  However, chronic exposure to 

low-intensity blue light directly before bedtime 

(blue light-enriched LED digital screens) have 

serious implications on sleep quality, circadian phase and sleep cycle durations. 

Blue light is not blue, per se—it merely refers to a certain wavelength of light on the spectrum 

of visible light that stimulates us, boosting attention and reaction times.  Although beneficial 

during the day, when we want to be awake and alert, blue light can sabotage us at night.  

Additionally, not all blue light is created equal:  Blue-Violet light (shorter wavelength/higher 

intensity = harmful blue light) is believed to be the most harmful to the retina, while 

Blue-Turquoise light produces positive effects on regulating the sleep-wake cycle. 

 

Cell phones, 

tablets, TVs and 

computer screens 

are all sources of 

blue light as well 

as LED lighting 

that has all but 

replaced 

incandescent 

bulbs and the 

fluorescent 

lighting most of 

us work under in 

industrial settings.   



Blue light wavelength has been shown to suppress melatonin 

production for about twice as long as green and is more 

effective in causing a phase delay of the circadian rhythm.  

This particular wavelength (~460 nm) has proved more 

powerful in elevating body temperature, heart rate and 

reducing sleepiness, while provoking responses in 

alertness-related subcortical structures and limbic areas.  

Further studies indicate blue wavelengths suppress 

sleep-associated delta brainwaves better than green wavelengths and boosted the alpha 

wavelength associated with alertness.  Thus, today it is understood that blue light seems to be 

the strongest synchronizing agent for the circadian system, and although it has many 

physiologic functions, one of the most important is entraining the circadian rhythm.  Factors 

that contribute to blue light/circadian asynchrony include the process of aging, usage of blue 

light-emitting devices at night and shift work. 

Aging is a natural process but one frequently 

linked to decreased overall sleep and decreased 

sleep quality.  Age-related changes occur in our 

eyes over time; specifically, alterations in lens 

density and reduction in pupil size (miosis), 

both of which are known to reduce the 

transmission of blue light and subsequent 

melatonin production.  Studies document that 

alterations in amounts of blue light that pass 

through the eye are cause for significant 

reductions in (morning) melatonin suppression, 

subjective alertness, sleepiness and mood.  

Diminished daytime blue light input to the 

circadian clock contributes to disturbed circadian rhythms, inefficient sleep and disease in the 

elderly. 

 

While people exposed to more blue light (closer to UV rays) in the morning had an easier time 

getting to sleep (and having more restful sleep) compared to those who were exposed to 

periods of UV rays later in the day, light rich in red wavelengths (closer to infrared) are best at 

night because they have the least power to promote alertness or reset our 24-hour biological 

clock.  The bluer and brighter 

the light, the more likely it is to 

suppress melatonin release and 

shift our sleep cycle—especially 

when we’re exposed to it at 

night and up close on 

electronic screens.  



Consider that Americans spend upwards of 11 

hours daily with screens from our electronic 

devices, well over half of our day.  In today’s 

modern society, our exposure to blue-light 

emitting devices has crossed the boundaries of 

work and communication and now 

encompasses household and business 

accounting/banking, side-line 

businesses/vending, traditional/non-traditional 

shopping and recreation of all kinds.  In fact, 

time that we used to spend on our feet, out 

and about running errands, socializing, 

researching, conducting business is now spent 

on-line and blue-lighted, spanning all hours 

that we are awake.  Where this range of 

flexibility can be convenient, it also infringes 

upon time we need away from blue light and 

contributes to the dark-deprived society that 

we’ve become. 

 

 



Findings from 

numerous studies have 

concluded that our 

longer average screen 

times result in shorter 

sleep duration and 

worse sleep efficiency. 

 

For example, reading 

light-emitting e-books 

before sleep, as 

compared with printed 

media, produced a 

delay in the circadian 

clock, suppressed 

melatonin blood 

concentration levels, 

increased the time 

necessary to fall asleep, 

delayed/reduced phase 

of rapid eye movement 

sleep and reduced 

alertness the following 

morning. 

 

In addition to 

extended usage, the 

presence of electronic 

devices overnight in 

the bedroom have also 

been found to 

contribute to ambient 

noise & light that 

interferes with 

high-quality sleep. 

 



 

Nearly half of 

American children use 

screens in the hour 

before they sleep. 

 

 

A 2006 poll of 

American adolescents 

showed that 97% of 

those surveyed have 

at least 1 electronic 

item (TV, phone, 

music-playing device) 

in their bedrooms. 

Twelfth graders have 

around 4 of these 

devices. 

 

 

 

 

 

 

 

 

 

 

 

  



Chronic disruptions of circadian rhythm may 

have the potential to seriously affect human 

health, mediated through decreases in 

melatonin levels and their role in 

development of chronic diseases and 

conditions, such as cancer, cardiovascular 

diseases, reproduction, endometriosis, 

gastrointestinal and digestive problems, 

diabetes, obesity, depression, sleep 

deprivation, bipolar spectrum disorders and 

cognitive impairment.  In general, it is 

suggested that circadian disruptions are 

increasing health risks in night-shift workers 

and flight attendants potentially suffering 

from both jet-lag and night-shift work.  

 

The most convincing evidence of an association between circadian disruption and health risk is 

found in incidence of reproductive cancers.  A recent meta-analysis of studies investigating the 

relationship between shift work and female breast cancer risk demonstrated a significantly 

increased risk of 40%!  A significant association between breast cancer risk and exposure to 

nonoccupational light during the night at home was also found for women who did not sleep 

during the period of melatonin level peaks or who frequently turned on the light during the 

night.  Similarly, increased breast cancer risk was also correlated with increased bedroom 

illumination, and men had an almost 3-fold increase in risk of prostate cancer.  



 

 

“It is further hypothesized that the SCN needs repeated input by external, as well as metabolic 

factors to sustain synchronization between endogenous physiological rhythms and external 

demands.  Modern, hectic lifestyles with omnipresent and energy efficient lighting pollution 

often lead to a desensitization of the biological clock which results in abnormal endocrine 

responses, a basic component of type 2 diabetes.” 

 

 

Investigations into the cardiovascular system have revealed variations in daytime gene 

expression, protein expression and organ function with potential influence of circadian clock 

disruptions on development of cardiometabolic syndrome.  A desynchronization of peripheral 

clocks in cardiac tissue affects the metabolic activity of cardiac muscle cells.  This leads to the 

accumulation of fatty acids inside the heart cells and subsequent contractile dysfunction of the 

heart. 



 

 

In addition to a host of metabolic, immunologic and neurologic disorders, evidence is also 

rising that circadian rhythm, along with the spectrum composition and intensity of light, 

impacts eye growth and onset/progression of eye conditions.  Too much blue light exposure 

can cause tired eyes, headaches, stress on your vision.  Children, especially, run an increased 

risk of damage as their natural eye defenses are not fully developed.  Blue light (especially that 

shifted to blue-violet wavelength) is suspected to be a factor in retinal diseases, which can lead 

to blindness. 



In summary, although electric light was pivotal in advancing the wealth, safety, productivity, 

and flexibility of our societies, it has also become so prolific, circadian disruption so extensive 

and sleep so fragmented, that we are globally feeling the detrimental strains to our collective 

physical, mental, psychological and emotional health.  Unprecedented exposure to light at 

night through indoor and outdoor light pollution is now prevalent throughout life, beginning 

early in childhood and extending into old age:  children sleeping with night lights; dense, 

urbanized populations with high levels of outdoor illumination; adolescents and adults with 

more evening use of electronic media; shift workers engaged in careers that expose them to 

light at night on a chronic or rotating basis; elderly institutionalized in hospitals or nursing 

homes exposed to artificial light at night because of 24-hour nursing activities and safety 

concerns require constant lighting. 

 

Currently, blue light is considered to have the strongest effect in synchronizing human circadian 

rhythm.  It is also apparent that there are 2 key components to keep a healthy circadian 

system:  while exposure to low levels of blue light as well as bright light during the night or 

before bedtime may disrupt the circadian rhythm with severe health implications, blue light 

exposure during the daytime is crucial for vitality and regulation of both master and peripheral 

clocks. 

 

Accumulation of this knowledge opens a number of doors whereby we can draw on our 

creativity, inventiveness and marketing of solutions to customize our blue-light exposure.  

Electronic manufacturers and software providers already offer a variation of blue light blocking 

features for displays and devices that support a “night mode” with brightness reduction 

features that allow us to differentiate 

our daytime and nighttime settings.  

Other base technologies which could 

advance in the near future include 

eyewear glasses with filtered lenses and 

amber-coated lightbulbs to block blue 

light, and the imposition of proper, 

bright artificial light with a more 

blue-weighted spectrum during morning 

hours to enhance performance and 

learning indoors. 

 

Just like our exposure to natural 

sunlight, it is time to respect our natural 

biological processes and accommodate 

our circadian needs by selectively 

choosing our windows of blue light and 

expanding our practices of sleep hygiene to protect, shield, support, maintain the rhythms that 

are responsible for sustaining us. 



Maintaining a Healthy Circadian Rhythm through Investment in 

Sleep Hygiene Practices 

While we don’t have full control over our circadian rhythm, there are plenty of supportive 

guidelines that can be practiced to improve our sleep hygiene and better entrain our 24-hour 

sleep cycles.  Prioritizing sleep and combating insomnia are dependent upon our choices!! 

 

 

➢ Seek out the sun.  Exposure to natural light, especially early in the day, helps reinforce 

the strongest circadian cue, set your biological clock and prime you for a good night’s 

sleep.  Seek out morning light (between 8-10 AM) for ~15 minutes, outdoors and 

without sunglasses or sunscreen. 

➢ Follow a consistent sleep schedule.  Varying your bedtime or morning wake-up time 

can hinder your body’s ability to adjust to a stable circadian rhythm.  Get up and go to 

bed at the same times every day, even on weekends. 

➢ Get daily exercise but refrain from scheduling at least 4 hours before bedtime.  

Activity during the day can support your internal clock and help make it easier to fall 

asleep at night.  However, timing of the workout is important.  Exercise in the morning 

or early afternoon will not interfere with sleep. 

➢ Keep naps short and early in the afternoon.  Late and long naps can push back your 

bedtime and throw your sleep schedule off-kilter.  If possible, refrain from napping to 

ensure you are tired at bedtime.  If you can’t make it through the day without lying 

down, limit sleep to less than 1 hour, before 3 p.m. 

 

  



 

➢ Avoid caffeine, nicotine & alcohol at least 4-6 hours before bed.  Caffeine and 

nicotine are stimulants that can keep you awake and interfere with the natural balance 

between sleep and wakefulness.  Coffee, tea, cola, cocoa, chocolate, and some 

prescription & non-prescription drugs contain caffeine.  Everyone is different, but if 

you’re having trouble sleeping, you should avoid caffeine after noon.  Cigarettes and 

some drugs contain nicotine.  Alcohol may seem to help you sleep in the beginning as it 

slows brain activity but it ultimately produces a fragmented night’s sleep. 

➢ Have a light snack before bed.  If your stomach is too empty, that can interfere with 

sleep.  However, if you eat a heavy meal before bedtime, that can interfere as well.  

Dairy products contain tryptophan (precursor to serotonin & melatonin, acts as a natural 

sleep inducer), which is probably why drinking warm milk 30 minutes before bed is 

sometimes recommended. 

➢ Take a hot bath 90 minutes before bedtime.  A hot bath will soothe sore muscles, 

promote relaxation and raise your body temperature, but it is the subsequent drop in 

body temperature that may leave you feeling sleepy. 

➢ Limit light before bed.  Artificial light exposure at night can interfere with circadian 

rhythm.  Experts advise dimming the lights and putting down electronic devices in the 

lead-up to bedtime to stimulate melatonin production. 

 

 

 

 

  



h 

 

➢ Develop sleep rituals.  It is important to establish routine cues that lets your brain and 

body know it’s time to slow down and sleep.  Sleep is a physiological process of gradual 

descent rather than instant gratification triggered by flipping a switch.  Establish habitual 

end-of-evening activities in the 20-60 minutes prior to bed that work best for you and 

stick to them:  listen to relaxing music, read something soothing for 15 minutes, have a 

cup of caffeine-free tea or do relaxation exercises. 

➢ If you can’t fall asleep or have been trying to get back to sleep for 20-25 minutes, 

get up & do something boring until you feel sleepy.  Our brains are incredibly 

associative and the recommendation is to create an association between brain and bed 

of sound and consistent sleep.  It is recommended to get up and out of bed if efforts to 

sleep have been fruitless.  Sit quietly in the dark, journal or list out anything that 

preoccupies your mind or read an appliance manual by lamplight.  Whatever your 

choice, keep things quiet and dim; avoid exposing yourself to bright light while you are 

up as this will cue your brain that it is time to wake up. 

➢ Only use your bed for sleeping (and sex).  Refrain from using your bed to watch TV, 

pay bills, do work or reading.  Again, our brains are associative and by only using our 

bed for a primary activity, we entrain the behavior that when we go to bed our brain 

and body know it is the time and place for sleep. 

➢ Keep it quiet, cool and comfortable.  Both our brain and bodies need to drop their 

core temperature by about 1 degree Celsius (2-3 degrees Fahrenheit) in order to initiate 

sleep and then stay asleep.  It’s always easier to fall asleep in a room that’s too cold than 

too hot and you can always add enough blankets to stay comfortably warm.  Aim for a 

bedroom temperature of approximately 68 degrees.  If there is ambient light from 

outdoors flooding the room or early morning sun bothers you, invest in blackout 

shades/curtains or eye mask to block the light.  If noises are bothersome, consider ear 

plugs, a noise machine or even leave a box fan running on a low setting. 

 

 

 

Sleep is influenced by our surrounding environment: light, food, medications/drugs, 

exercise, stress, emotions, hormonal shifts and our reactivity to extrinsic factors. 

 

Sleep disturbances are generally not smoothed out with an instant fix.  It may require 

some time (weeks to months) to try out, replace and fully entrench new habits, reset the 

clock and equilibrate your system. 

 

Sleep is Life-Support.  It’s always a good idea to seek help from a sleep specialist 

sooner rather than later!  Especially if you have a genuine sleep disorder, tips are not 

going to fix the root of the problem.  Working cooperatively with a specialist to 

re-establish quality sleep is always recommended over and above complicating and 

exacerbating the problem with sleeping pills!! 



Takeaway 1:   



Takeaway 2:  

 

 

  



 

Takeaway 3:   
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Wellness Bites:  Getting Grounded with SWEETPOTATOES 

Sweetpotatoes are not actually potatoes (or yams); instead, they belong to the 
bindweed or morning glory family, are broadly adaptable and grown worldwide.  The 
earliest cultivation records date to 750 BC in Peru, although archeological evidence 
shows cultivation may have begun around 2500-1850 BC.  Its large, starchy, 
sweet-tasting tuberous roots are served as a cooked vegetable and the young leaves 
and shoots are sometimes eaten as greens.  They come in a variety of sizes and colors, 
including orange, red, pink, violet, yellow white and purple.  In Japan the crop has long 
been cultivated for manufacture of starch and alcohol. 

Fiber, beta-carotene/vitamin A, B vitamins, vitamin C, vitamin D, calcium, iron, 
magnesium, potassium, phosphorus, zinc, antioxidants. 

Sweetpotatoes pack a powerful nutritional punch.  One medium potato provides 400% 
of your daily vitamin A requirement, supporting the health of your eyes, immune 
system, reproductive system and organs like your heart and kidneys; improving blood 
sugar regulation; reducing oxidative damage and cancer risk. 

Sweetpotatoes are considered fairly high in substances called oxalates, which may 
increase your risk of kidney stones if your are prone to the condition.  Although 
cooking sweet potatoes slightly reduces their beta-carotene content, they still retain at 
least 70% of this nutrient & are considered an excellent source.  Preparing sweet 
potatoes with a liitle fat, such as advocado or olive oil, can help boost absorption of 
beta-carotene since it’s a fat-soluable nutrient. 

Sweetpotatoes can be enjoyed with or without skin and can be baked, boiled, roasted, 
fried, steamed or pan-cooked.  Their natural sweetness pairs well with many different 
seasonings, making for versatile utility in both savory and sweet dishes:  sweet potato 
chips/fries—peeled, thinly sliced or cut into wedges/matchsticks & baked or fried; 
sweet potato toast—cut into thin slices, toasted & topped with ingredients like nut 
butter or advocado; mashed sweet potatoes—peeled, boiled and mashed with milk, 
syrup &/or seasoning; baked sweet potatoes—baked whole in the oven until fork-
tender; sweet potato hash—peeled, diced and cooked with onion in a pan; spiralized 
sweet potatoes—cut into spirals, sauteed, and sauced; in baked goods—sweeet potatoes 
add moisture without fat. 

INEXPENSIVE!  NUTRIENT-DENSE!  Packed with nutrients that promote a healthy 
gut.  

! 



Wellness Focus: Bridging Mind & Body 

 to Cool the 

Fires of Stress 
Modern lifestyles, environments and social structures of  

communities have led to significant increase in psychological 

and systemic oxidative stressors.  Research is increasingly 

demonstrating bidirectional interactions linking disorders 

between the mind and body and between stress and illness, 

with the key response mechanism facilitated through the 

activation of the immune system & release of proinflammatory mediators. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stress has been defined as the 

presence of acute or persistent 

psychological threats to the 

organism that result in significant 

strain on the body’s compensatory 

systems.  In medicine, “stress” is 

defined by the body’s nonspecific 

response to any extra demand by 

physical, psychological or 

pharmacological events.  

 

 

Systemically, stress induces (via sympathetic 

“fight or flight” pathway, September newsletter) 

activation of the hypothalamic-pituitary-adrenal 

(HPA) axis that acts on the adrenal glands to 

release cortisol.  This process typically creates 

a negative feedback loop, where the excess 

cortisol activates the brain’s glucocorticoid 

receptors to suppress further production by the 

mechanism.  However, high cortisol levels that 

are associated with repeated or chronic stress 

can lead to hyperactivation (or overdrive) of the 

HPA axis, especially within the limbic brain 

areas that regulate mood and emotional 

responses. 

Like a car driven too far, too fast, under persistent stressors, brain 

and body structure/function begins to “overheat,” sputter, breakdown 

and cease working properly.  



 

Role of stress induced activation of HPA axis, cortisol, and sympathetic nervous system (SNS) and parasympathetic 
nervous system (PNS) neurotransmitter release to combat immune cell activation. Stress (green arrow acting on the brain) 

affects brain function dierctly via the Locus coeruleus in the brain stem, hypothalamus and other brain regions. In an healthy 
individual, this stress is compensated by cortisol (released via the HPA axis), which also blocks activation of inflammatory 

immune cells (left); Under chronic stress, cortisol is continuously activated but inflammatory immune cells downregulate their 
receptors and contribute to stressing brain regions by inflammatory cytokines (green dashed line). Inflammatory cells of 

hematopoietic system also affect human licocalin-2 (LCN2) production in the liver and -amylase in saliva. When cortisol fails to 
downmodulate inflammatory cells, the state of stress is described as cortisol resistance (middle panel). In the most detrimental 

advanced stage of depression, adrenal resistance is the most important characteristic. In case of adrenal resistance, the 
adrenals attempt to help the body to resist prolonged stress by producing persistently increased cortisol. Subsequently, the 
ability of adrenal glands to make even normal amounts of cortisol is lost, which is known as adrenal exhaustion or adrenal 

fatigue. In this situation, the communication and regulatory function of the SNS and PNS is also affected, which may account for 

various aspects of immune dysfunction, such as increased and chronic infections or autoimmune diseases. [Vashist & Schneider]  

 

 

When the feedback loop becomes sidelined and non-functional, cortisol runs unchecked. 

Excess cortisol production leads to increases in blood sugar, blood pressure and protein 

catabolism apart from the suppression of immune cells, insomnia and suppression of 

gastrointestinal function and digestion.  When the adrenals have been maxed out 

(“burnout”) and can no longer respond to stress, the body starts deteriorating.  Moreover, 

chronic stress is also accompanied by increased secretion of proinflammatory cytokines 

that can further impair nerve cell transmission (neurotransmitters) and plasticity (ability 

to change through growth and reorganization) within brain circuits, especially those 

structures within the limbic brain (hippocampus, amygala). 



Specific to the central nervous 

system, it is believed that the brain 

communicates with the immune 

system through cytokines (“moving 

cells”), neuropeptides (proteins) and 

neurotransmitters, and stress results 

from inflammation that stimulates 

endogenous immune cells 

(macrophages, microglia) to secrete 

inflammatory cytokines.  The brain 

tries to combat this inflammation via 

increased cortisol secretion.  

Therefore, the initial phase of stress is characterized by high levels of inflammatory 

cytokines, which act to increase tryoptophan degradation (thereby decreasing serotonin and 

subsequently melatonin as well).  The secondary phase is characterized by a high cortisol 

level and a unique loss of cortisol peaks in the morning and low cortisol concentrations in 

the evening hours.  

The activation of the immune response 

and release of proinflammatory 

mediators is the link that connects 

chronic stress, systemic illness and 

mental disorders.  In contrast to 

coordinated physiological processes that 

underlie maintenance of steady state or 

homeostasis, prolonged psychological or 

traumatic stress can lead to disruption 

of cellular and systemic equilibriums, 

resulting in dysfunction of both the 

nervous system and peripheral organ 

systems.  Thus, chronic stress can 

ultimately lead to alterations and dysfunction of internal systems that control stress 

responses and consequent development of both metnal and physical illnesses. 



This concept is further supported by clinical 

reports indicating that psychological stress and 

systemic disorders are both commonly 

associated with adverse impact on mental health 

and development of comorbid psychiatric 

illnesses.  Indeed, clinical depression is 

present in up to 50% of patients with chronic 

systemic conditions (e.g., pain, stroke, 

Alzheimer’s, cardiovascular disease, obesity, 

diabetes and cancer), much higher than the rate 

of 5% to 8% in the general population, resulting 

in impaired physical recovery, more intricate 

treatment regimens, increased morbidity/mortality and elevated healthcare costs. [Duric et. al] 

 

Stressors affect the nervous system and brain as a whole; however, mood-regulating 

structures within the limbic area (i.e., hippocampus, amygdala) and the prefrontal cortex 

are especially vulnerable to chronic stress.  Their sensitivity sparks the HPA axis (via 

neurotransmitters, hormones) to drive the bidirectional microbiota-gut-brain axis.  

Consequent feedback and interaction between the endocrine system (hormones) and immune 

system (cytokines) further 

alter metabolism 

supporting our brain, 

mood, gut, heart, liver, 

skeletal muscles, 

reproductive organs and 

vascular system.  We 

see the cumulative effects 

play out in our lives by 

the development and 

burden of chronic 

diseases.   



 Utilizing all we have discovered within our metabolic, inflammatory and stress series 

this year, let’s take a few steps back to observe the big picture & provide a few working 

examples. 

 

 



As we have repeatedly 

conveyed, the choices that define 

our lifestyle…the nutrients we 

consume, the activity we engage 

in, the hours of sleep we 

prioritize, the effiecacy of our 

stress management techniques 

and the connections we 

forge/support we receive 

through our social networks…. 

all of these choices are 

persistently weighing in the 

balance of our health-disease 

scales. 

 

Everything is connected:  Our hormones, neurotransmitters, and inflammatory cytokines 

mediate the pathways between our 

different organ systems.  They are 

constantly delivering factors that 

update microenvironments, which then 

cause repercussions for our 

mind-body outcomes.  Our minds and 

bodies are interdependent: we do not 

alter one without spurring alterations 

in the other.  The state of our 

physical bodies alters the physical 

state of our brains.  Changes in the 

physical create reciprocal 

dysfunctions in the way we interpret, 

think, feel, behave and ultimately 

experience.  And vice versa.  



The bottom line boils down to us:  our choices and actions drive our disease load, our 

health and our wellness.  Everyone has a genetic blueprint that ultimately directs 

predispositions and tendencies, but our input provides the means of either supporting or 

sabotaging our bodies efforts to function.  Although we may see symtoms crop up in one 

local spot or another, it is important to realize that the origination is systemically a 

shared load, through contributions of our whole body, and that the duration (acute/chronic) 

and intensity of our stressors will diminish, maintain or grow our trajectory.  Let’s look 

at a few examples. 

 

Chronic psychological stress 

leads to depression, which is 

apparent in the form of persistent 

sadness, lowered mood, low 

energy level, loss of interest or 

pleasure, feelings of guilt, 

disturbed sleep, anhedonia (lack of 

pleasure), low self-esteem and 

self-confidence, loss of appetite, 

low libdo, poor concentration and 

difficulty in functioning normally. 

 

 

 

Depression has been recognized as a hidden burden by the World Health Organization 

(WHO) in 2013, which is an exponentially growing global epidemic and the leading cause 

of disability worldwide.  There are at least 350 million people living with depression, 

while more than 450 million suffer from the mental disorders mainly due to prolonged 

psychological stress.  It has been firmly established that depression affects women more 

commonly than men, by a burden of 50% higher for females, and that depression is linked 

to the development of chronic disease. 



Links Through Structural Deficits: 

While different types of psychiatric disorders are commonly observed (and well 

documented) following stroke, including depression, anxiety, emotional incontinence, 

delusions and hallucinations, the pathway of their development is highly complex and 

poorly understood.  However, emerging evidence links post stroke depression to 

multifactorial alterations through anatomical structure (amygdala), disruptions of neural 

pathways and cerebrovascular impairments (high blood pressure/cholesterol, hardening of 

the arteries). 

  

Likewise, evidence supports links between 

Alzheimer’s disease and various mood 

disorders, including depression through 

common mechanisms:  1) depletions in 

growth factor activity (BDNF) within key 

areas of the brain (hippocampus, prefrontal 

cortex) leading to progressive cell death and 

neurodegeneration; and 2) activation of the 

peripheral immune system and release of 

proinflammatory cytokines.  

 

 



Links Through Inflammatory Mediators:  

Cardiovascular health is also a multiplex, 

influenced by medical history (high blood 

pressure/cholesterol, diabetes), family 

history, lifestyle choices (e.g., exercise, 

nutrition) and behavioral risk factors (e.g., 

smoking, sedentary lifestyle).  Risk can 

also be significantly increased by previous 

exposures to psychological stressors (e.g., 

PTSD) as well as chronic stress, which is 

closely associated with poor food choices, a driver of obesity and metabolic syndrome. 

 

A number of recent 

studies have linked 

depression to peripheral 

artery disease, coronary 

artery disease, heart 

attack/stroke, heart 

failure and high blood 

pressure, suggesting that 

depression, perhaps as a 

result of chronic stress, 

can also have  a major 

impact on cardiovascular 

health through vascular 

dysfunction and reduced 

vascular reactivity.  

 

 

The mechanism?  Multiple pathways of inflammation from our by-now-familiar actors.



Inception of persistent stress 

has been shown to increase 

proinflammatory cascades and 

reactive oxygen species (free 

radicals/oxidative stress).  It 

activates both the HPA axis and 

sympathetic nervous system 

activity while dampening activity 

of vasodilators (agents that 

relax blood vessels, such as 

nitric oxide) and the 

parasympathetic nervous system 

(October newslestter).  

 

Links Through Functional Deficits: 

In addition to the 

symptoms of physical 

illness, patients with GI 

disorders commonly exhibit 

mental health problems and 

often diagnosed with 

psychiatric illness.  

Similarly to other systemic 

illnesses, the relationship 

between mood and GI 

disorders appears to be 

bidirectional.  For 

instance, patients with 

depression have been found 

to have a significantly 

higher frequency of IBS and at greater risk for subsequent development of GI symptoms. 



Potential mechanisms linking GI and mood disorders include alterations in brain regions 

involved in emotion regulation, the gut-brain axis, the HPA axis and proinflammatory 

signaling.  At the molecular level, alterations in growth factor (BDNF) and serotonin 

production may contribute to comorbid occurrence of GI and mood disorders.  As we 

have previously seen, symptoms associated with GI disorders, such as chronic pain and 

inflammation, may also 

serve as risk factors for 

development of depression.  

Conversly, mood disorders 

in turn can adversely affect 

the course of GI disorders 

as well as treatment 

outcomes.  

 

Links Through Pain:  

Chronic pain is commonly 

associated with altered 

mood; in fact, it is 

estimated that comorbid 

depression can be present in 

30%-50% of clinical chronic 

pain patients.  

Neuroimaging studies have 

revealed a “pain matrix” within the brain involving primarily limbic neurocircuitry 

(including the amygdala and hippocampus) that is thought to incorporate aspects such as 

attention, anticipation, memory, empathy into formation and characterization of the overall 

pain experience and perception.  Persistent pain and prolonged stress cause cellular and 

molecular adjustments within the limbic brain area as well as overactivation of the HPA 

axis.   

  



These alterations have been observed to result in dysfunctions in pain processing, mood 

disorders and mental illness.  Evidence also supports that relationships between pain and 

mood disorders are most likely reciprocal:  studies have shown high correlations between 

the severity of depression and the duration and severity of pain, number of pain sites, 

number of pain days, frequency of breakthrough pain and general pain-related inhibition in 

daily functioning. 

 

In summary, stress-related detrimental modifications in structure, organziation and 

function of the brain is a driving force behind coincidental psychiatric (mind) and systemic 

somatic (body) disorders.  Recent findings have pointed the way towards the 

immunoinflammatory system as a key response mechanism involved in the bidrectional 

interaction between stress and illness, although further studies are needed to reveal exact 

mechanisms involved. 

 

 

 

 

 

 

 

  



 

Adaptation & Alleviation 

 

The structure and function of the brain is as much an identifying signature as that of the 

whorls of your fingertips.  It is reflective of your genetic history, your childhood 

environment, your dietary intake, your sleeping habits, your typical inflammatory loads, 

your acute and chronic stressors, your triumphs and tragedies, your choices in 

smoking/alchol/therapeutic and recreational pharmaceuticals:  all that has made you you 

also defines how you typically learn, think, change, interact, adapt, behave. 

 

 

 

Stress changes how the brain is structured, how it functions, how it processes 

information and what type and intensity of mood/emotion dominates.  Stress interferes 

with our higher centers of learning, cognition, reason and logic.  It attenuates our 

concentration, information storage/retrieval and memory packaging.  Stress can affect the 

brains of men and women differently and even create Jekyll-and-Hyde scenarios where 

we step out of character to become unrecognziable to ourself and others. 

 



The brain is composed of different sections that perform different tasks.  Researchers 

believe that when one part of the brain is busy or intensely focused, the other parts of the 

brain divert energy away from their tasks.  For example, if you are in a dangerous or 

emotionally taxing situation, the amygdala (part of brain governing survival instincts) may 

take over, leaving the parts of the brain in charge of storing memory and performing 

higher-order tasks (prefrontal cortex) with less energy and ability to get their own jobs 

done (commonly known as the “amygdala hijack”).  The thought being that the brain shunts 

resources in survival mode, just like the body does, so we may end up more forgetful of 

the events surrounding a traumatic event or even experience memory lapses. 

 

There is evidence that 

trauma and chronic 

(persistent) stress change 

the brain dramatically, 

literally rewiring your 

circuitry or pathways 

normally used, thereby 

shifting normal composition 

and functions.  Much like 

a muscle displays 

hypertrophic 

(hyper=more/excess) growth 

after intensive workouts, 

when one part of the brain is activated to the exclusion of another, the part paid less 

attention becomes weaker.  When faced with prolonged trauma/stress, our brains exhibit 

more activity and build up the primitive portions designed to handle threats, and the part 

of the brain tasked with more complex thought is sidelined and atrophies (shrinks).  

 

These brain changes are sometimes reversible but difficult to reverse in other situations, 

depending on the type, intensity and duration of the stress; unpredictable at best.  For 

instance, while stressful childhood experiences seem to take more of a toll on a developing 

brain, some research has found that people who demonstrate resilience in overcoming past 

trauma appear to have generated new brain mechanisms to compensate.  These new 

pathways help to overcome stress-related brain changes accrued earlier in life. 



While the effects of stress on the brain are well documented, it’s less clear which stress 

will prove damaging and raise the risk of memory problems later in life.  “Certainly, more 

stress is likely worse, and long-term stress is generally worse than short-term stress.” 

[Dr. Kerry Ressler, chief scientific officer at McLean Hospital, professor of psychiatry at Harvard Medical School]. 

 

Additional factors that make stress more harmful: 

• The stress is unpredictable.  If a person can anticipate stress, it is less damaging 

than stress that appears to be more random. 

• There is no time limit on the stress.  If you are stress about an upcoming 

presentation, paper or exam, the stress you are experiencing has a finite end-point 

when you know you will get relief.  If the stress has no end-point it may be more 

challenging to cope with. 

• You lack support.  If you feel 

supported during your stress, you 

are more likely to weather it 

successfully than if you don’t. 

 

 

One of the best examples of layered and 

accumulated stressors is illustrated by 

our returning military veterans returning 

home with PTSD.  Their post-traumatic 

stress disorder is an amalgamation of 

physical, environmental, 

mental and social 

determinants, all of which 

are integrated into 

multisymptom conditions.  

In order to treat the veteran 

population, specialists must 

tease apart and address a 

multitude of domains, not 

just one. 

 



Social Determinants:  

substance use/misuse, 

homelessness, inadequate 

social support, issues 

related to financial 

well-being, aggressive 

behaviors.  

 

Physical Determinants:  

traumatic brain injuries, 

hearing impairments, 

tinnitus (ringing of the 

ears), chronic pain and 

inflammation and 

multiple-system 

conditions underscored 

by exposure 

to/accumulation of 

environmental hazards 

and toxins. 

 

Mental Determinatnts:  High rates of PTSD are interconnected with increased risks of 

physical health problems, substance use/misuse, suicide, homelessness, 

aggression/violence, anxiety/depression, other mental health problems. 

 

Other victims of trauma and subsequent 

PTSD face similar challenges with 

integration of treatment and healing 

across multiple aspects of the body and 

brain; with realignment of emotions and 

behaviors; and with alleviation of 

complex exacerbations from 

proinflammatory mediators and chronic 

stress affecting and intertwined across 

all domains.  



Increasing amounts of stress dominating modern life has attracted significant interest 

and concern as multiple studies have exhibited that stress and, in particular, high levels of 

cortisol generate cognitive decline.  Research has shown higher morning cortisol levels 

are associated with worse brain structure and cognition; adults in their 40s and 50s 

with higher levels of cortisol performed worse on memory and other cognitive tasks than 

peers of the same age with average cortisol levels; and higher cortisol in the blood is also 

associated with smaller brain volumes.  As we’ve thus far established significance 

through systemic interaction and  brain structure/function, let’s finish by narrowing the 

scope to see how this works down at the cellular range: 

 

1. Your Brain Cells End Up Committing Suicide 

It has to do with telomere length, the protective endcaps 

on your chromosomes (evoke plastic tips on the end of 

your shoelaces).  Studies have shown that perceived stress 

causes shortening of telomeres.  Longer telomere length 

facilitates neurogenesis or the production of new brain cells.  

Once your telomeres get too short, cells are signaled to die.  

So, one cause of brain atrophy (shrinkage) is shortening of 

telomeres.  Many researchers believe that telomere length 

may be the best indicator of risk for chronic disease, 

including Alzheimer’s.  

 

2. Your Brain Makes Fewer New 

Neurons (brain cells) 

Brain-derived neurotrophic factor (BDNF) has 

been referred to as fertilizer or “Miracle Grow” 

for the brain.  It is a protein that stimulates your 

brain to form new neurons (brain cells) and to 

maintain the health of existing ones.  Cortisol 

halts the production of BDNF.  The more stress, 

the more cortisol.  The more cortisol the less 

BDNF.  The less BDNF, the fewer brain cells 

available for function and cognition.  Studies 

have also found a correlation between 

Alzheimer’s and lower levels of BDNF. 



3. Your Brain Begins to Shrink 

Under chronic prolonged stress circulating levels of cortisol remain too high.  This 

elevation has the ability to halt the formation of neurons in the hippocampus, the part 

of your brain where memories are stored.  This measurably shrinks (via quantiative 

diagnostic comparison) the physical structure (hippocampal region), functional capacity 

(memory storage) and cognitive ability (retrieval of past experience/people/place/event) 

of this region. 

 

4. Your Brain Rusts 

Inflammation is associated with many neurodegenerative diseases, including Alzheimer’s 

disease and Parkinson’s disease.  The brain, with its high oxygen consumption, is 

particularly susceptible to oxidative stress.  As oxygen is consumed or metabolized, free 

radicals are formed.  Though free radicals do stimulate repair, when produced in high 

amounts they damage cells and also DNA.  If your body lacks sufficient antioxidants, 

which neutralize free radicals, your body and brain operate in a state of oxidative stress. 

 

5. Your Brain Becomes “Leaky” and Toxins Seep In 

Because of its primal importance, the brain acts as a very elite club with extra security to 

keep out all but the most helpful molecules.  It accomplishes this through the blood 

brain barrier (BBB) which is composed of highly specialized cells designed to act as the 

protective details or “gatekeepers.”  It operates as a filter, selectively allowing nutrients 

in and preventing harmful substances from crossing.  Stress causes the BBB to become 

“leaky,” the equivalent of poking large holes in a fine-gauge filter.  Now toxins such as 

chemicals, heavy metals and other pathogens have access to your brain and can cause 

damage to your neurons.  

In the early stages of this 

process, you are largely 

unaware that you have a 

“leaky” brain,” but over 

time symptoms such as 

brain fog, anxiety, 

memory issues and 

difficulty concentrating 

can appear. 

 



Protecting Yourself from Damaging Stress 

To better cope with stress, consider how you might minimize factors that 

make it worse.  Here are some tips to help better manage stress and hopefully 

prevent some of the damaging effects it could have on your brain. 

 

• Establish some control over your situation.  If stress isn't predictable, focus on 

controlling the things that are.  "Having a routine is good for development and 

health," says Dr. Kerry Ressler, professor of psychiatry at Harvard Medical School.  

Predictability combats stress. 

 

• Get a good night's sleep.  Stress can result in sleep difficulties, and the resulting lack 

of sleep can make stress worse.  "Sleep deprivation makes parts of the brain that 

handle higher-order functions work less well," says Dr. Ressler.  Having healthy 

sleep habits can help.  This includes going to bed and waking up at the same time 

each day, avoiding caffeine after noon, and creating a relaxing sleep environment. 

 

• Get organized.  Using strategies to help manage your workload can also reduce 

stress.  For example, each day, create a concrete list of tasks you need to 

accomplish.  This way, your duties won't seem overwhelming.  Making a list also 

gives you a clear end point so you know when you are done.  "Laying tasks out 

like this helps reduce the feeling that the brain is being bombarded," he says.  It 

can also help you predict when you are likely to be stressed. 

 

• Get help if you need it.  Reaching out can help you become more resilient and 

better able to manage stress, which may ultimately protect your brain health.  

Earlier intervention may reduce disability caused by stress-related complications 

later on. 

 

• Change your attitude toward stress.  "A life without stress is not only impossible, 

but also would likely be pretty uninteresting — in fact, a certain degree of stress is 

helpful for growth," says Dr. Ressler.  So, rather than striving for no stress, strive 

for healthier responses to stress. 



Just as we have discovered for our body processes, coping skills in managing stress 

become very important in preventing brain degeneration through accumulated stressors.  

So far in the Stress series, we have provided numerous means and methods that elicit 

relaxation responses by boosting our parasympathetic system (check out this issue’s 

Countermeasures for a final Harvard-based installment to round out this discussion) and 

focused on the dietary power of fruit-&-veggie-derived antioxidants to chemically scrub 

free radical damages in our Wellness Wizard this month. 

 

 

We can also give our brains support and help mitigate stress by capitalizing 

on effective mental, physical and social strategies. 



MENTAL STRATEGIES:  Reframing Your Thinking About the Stressor 

Stress in your body and brain amounts to INTERNAL responses from perceived 

EXTERNAL stressors.  We can’t always avoid externally driven stressors but we do have 

control when it comes to how we respond and deal with them, which means we must 

retrain how we think about stressful events and practice flipping our perspective.  For 

example, if you’re stuck in traffic: instead of stewing in feelings of frustration and/or 

anger, flip the perspective to see an opportunity to relax and enjoy some of your 

favorite music.  Most stressors, regardless of form, are not something we can change 

easily or avoid immediately.  What helps to temper our “fight or flight” responses is if 

we can accept our lack of control and reframe our thoughts and perspective on events 

instead.  Sometimes the power of positive thinking and perspective fall short when the 

intensity, scope or duration stressors leaves us reeling.  In cases where we hit our limit 

and find ourselves in danger of becoming overwhelmed, taking a time out to breathe, 

to relax, to let go, even if for minutes at a time, can work wonders.  It can provide a 

sanity call for regrasping rational thought or a platform for subconsious detection of a 

stubbornly elusive solution. 



PHYSICAL STRATEGIES:  Bolster Your Brain through Exercise 

All types of exercise can increase BDNF, or brain-derived growth (neurotropic) factor.  

Whereas chronic stress and depression disrupt the BBB shield protecting the nervous 

system from infection and inflammatory cells circulating throughout the body, exercise 

seems to work in the opposite direction:  reducing inflammation, increasing antioxidant 

activity and enhancing production of neurotrophins, such as BDNF.  Most research in 

the field is consistent with the concept that exercise is a potential treatment to reverse 

or limit the neuroimmune mechanisms related to stress-associated depression.   The 

Cochrane Collaboration, an enormous network of scientific experts around the world, 

recently published a review of 28 articles studying the effects of exercise on depression 

symptoms with a total of 1101 participants that showed exercise signficantly improved 

symptoms of depression with long-lasting benefits (http://summaries.cochrane.org/CD004366/exercise-

for-depression ).  Although reports vary over definitive intensity, duration and type of 

exercise required to accrue maximal benefit, the general trend is a moderate (fast 

walking), regular (almost every day) approach.  

http://summaries.cochrane.org/CD004366/exercise-for-depression
http://summaries.cochrane.org/CD004366/exercise-for-depression


Socializing while getting some exericse gives an added benefit through the release of 

oxytocin, aka the relaxing “love” hormone.  Learning something new or trying 

something you haven’t done for a while stimulates neurogenesis (formation of new 

neurons).  Incorporating activities that involve physical coordination, agility and balance 

challenges are excellent for building the same coordination and flexibility within the 

brain.  Interval training (cycles of intense movements and recovery periods), aka burst 

training, has been proven to increase BDNF.  For example, do 45 seconds of jumping 

jacks or jumping ropes or deep knee bends, then walk slowly for 2 minutes.  Repeat 4-5 

times and repeat 2 times per week.  

 

 

 

 

 

 

 

 

 

 

 

SOCIAL STRATEGIES:  Check out this integral component in our upcoming 

December issue where we will discover how building relationships and social 

networks supports our mental, physical and immune reponses and assists in 

alleviation of stress. 

  



 

Takeaway 1:  

 

 

  



 

Takeaway 2:    

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Bidirectional relationship between systemic illness and psychiatric disorders. Physical and/or psychological stress 

associated with systemic illness can lead to activation of immune response system resulting in increased local and 

systemic release of proinflammatory cytokines. Increased levels of inflammatory mediators in the CNS are potentially key 

contributors to the damaging cellular and morphological adaptations that underlie development of comorbid mental 

illness.  



 

Takeaway 3:   
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Counteractions:   

In spring of 2016 Harvard Medical School hosted a seminar series 

featuring a variety of presenters and a compilation of topics reviewing stress, 

mind-body interventions and the benefits accumulated from their practice.  The 

following section is a dedicated copy of that seminar content in its entirety, 

complete with references and sources.  Articles presented are unconnected so 

the reader may flip through to select those of interest or proceed through 

comprehensively.  This presentation is reader-friendly, loaded with resources, 

and although the information presented is diverse in range, our previous 

newsletters have been broad enough in depth and scope that even the technical 

material should be an enjoyable read. 

 

Content provided by Harvard Health Publications 

Health.Harvard.edu / @HarvardHealth  facebook.com/harvardhealthpublications  



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 

 



 



 



 



 



 



 



 



 



 



 



 



 

 

 

 

 

“Most people are aware of the importance of sleep, but as a society 

we don’t do what is good for us in this area.  We are chronically 

sleep deprived and even proud of the fact since it indicates a life 

on the go and total dedication to our work.  But the mind platter 

indicates that true dedication would consist of balancing the brain 

for optimal performance, which means taking seriously time in, 

down time and sleep time.’” 

~Deepak Chopra & Rudolph Tanzi from the book Superior Brain~ 

By now we should be familiar with the onslaught of repercussions that 

accompany sleep deprivation.  We should also be comfortable with the 

mechanisms by which these responses are actuated:  interactions and roles of 

hormones, neurotransmitters and immunoinflammatory mediators that drive 

conditions of the body and mind.  In this final section, we will broaden the 

viewfinder and tap into the broader implications and consequence for our 

emotional status and behaviors. 

 

The validity of focus on the sleep-sabotage pattern becomes self-evident at a 

glance:  one only has to look as far as this morning’s local traffic snarl incited by a 

hot-tempered fit of road rage, the latest meltdown by a frustrated shopper in the 

middle of a crowded store or the last angry outburst between husband and wife, 

employer and personnel or player against opponent.  Fraught situations of more 

and more frequent emotional lability enacted over and over throughout society 

at every level, from our family homes to public domains to center stage on the 

nightly news.  



What is not immediately evident is the relationship between the amygdala and 

the prefrontal cortex which is undermined and coopted to a radically different 

environment by the twin prongs of chronic stress and lack of adequate sleep so 

characteristic of modern life.  Unhealthful digital exposure, nature deprivation 

and poor diet only add to the detriment in our individual and collective health. 

 

When we imagine a human brain we typically picture lots of folds and creases.  

That’s the cerebral cortex we’re envisioning and the more folds, the greater the 

surface area, the more advanced its capabilities.  It is this part of the brain that 

gives us our high-reasoning abilities—the ability to think analytically and logically, 

problem solve, plan for the future, and think abstractly.  The cerebral cortex is 

reflective, contemplative, and methodical.  It is our counterbalance, the part of 

the brain that regulates and attempts to control impulses of the more primitive 

limbic brain by its top-down functioning. 

 

The is a key 

component (one-third) of the cerebral 

cortex, occupying 10% of the entire 

brain volume.  Like a high-powered 

CEO, the prefrontal cortex attempts 

to find the best possible response to 

incoming information.  It allows us to 

make a plan that weighs alternatives 

instead of immediately reacting to 

circumstances.  This process defines 

executive function and is the exact 

opposite of the functions carried out 

by the reactive amygdala.  Scientific 

research on executive function is 

currently exploding and shows that 

many environmental factors within 

our control (i.e., sleep, stress, diet, 

activity, social interaction) can affect 

the health and functionality of the 

prefrontal cortex and ultimately our 

behavior and well-being. 
 

  



The  is a central influencer of emotion, impulsivity and reward.  It is the 

control center of the threat-response and threat-interpretation system and 

modulates our memories of threatening events, real or perceived, as well as other 

emotion-filled experiences so that we can recognize similar events in the future.  

Memories, in general, whether they elicit strong emotions or not, also involve the 

prefrontal cortex.  Interactions between the hippocampus and prefrontal cortex 

support the assimilation of new memories into preexisting networks of 

knowledge, ultimately providing the foundation of memory consolidation and 

retrieval. 

 

The amygdala and prefrontal cortex are in constant communication.  The 

connection between these two areas influences our behavior as well as our 

ability to regulate impulsivity and emotion.  When the balance of activity 

becomes too one-sided and the amygdala’s primal responses dominate 

unchecked, trouble looms.  For example, scientists have found that a weak 

connection between the amygdala and the prefrontal cortex is linked to anxiety.  

Likewise, an overreactive amygdala is an essential part of the story that has led us 

to our current histrionic societal predicament. 

 

Abnormal functioning of 

the amygdala, resulting 

from developmental 

problems, 

neurotransmitter/hormonal 

imbalance or structural 

damage are linked to 

conditions such as 

depression, PTSD, phobias, 

anxiety and impulsivity.  

But even more critical to 

our understanding:  the , even 

in an otherwise healthy brain.  When an amygdala hijack occurs, big problems 

ensue.  

 

The term ‘amygdala hijack’ was actually coined in 1995 by Daniel Goleman in 

‘Emotional Intelligence,’ where he describes the violent or volatile reaction one 

develops in response to a situation.  Moments of heightened rage, illogical 

behavior and disproportionate response that afterwards haunts us with feelings 

of regret, guilt and/or shame.  Moments where, when we look back, we can only 

shake our heads and ask, “What was I thinking?”  



Simply put, we weren’t thinking at all.  We were “amygdala-hijacked.”  When the 

nerves in the amygdala detect existing danger or threat and recognizes the 

stimulus as one that needs an immediate “fight-or-flight” response, the cortex is 

promptly bypassed and overridden, epinephrine is released and we may act out 

of character, out of the usual 

mode, with no restraint or 

control.  

 

While this immediate 

instinctive pathway evolved to 

escape life-threatening 

dangers, the amygdala can be 

overreactive and 

overprotective, which also 

makes it inaccurate.  This is 

why there is wisdom in trying 

to be mindful of our emotions 

before they take over the 

better part of us.  It takes 

practice and experience to 

discern a situation and 

consciously engage the thinking brain (prefrontal cortex) so it takes control back 

from the emotional brain (amygdala), especially in the heat of the moment.  This 

practiced ability to rein in the emotional brain and allow the thinking brain to 

take control to avoid hijacking is what constitutes emotional intelligence. 

 

“One of the most revelatory discoveries of our lifetimes has been that the brain is 

plastic, meaning it can reorganize itself by forming new neural connections 

throughout a person’s life.  It’s pliable, impressionable, moldable.  This means you 

can change the wiring of your brain right now.  As it is said in neurology circles, 

:  when one brain cell sends signals to 

another, the connection between the two get stronger.  The more signals sent 

between them, the more robust the connection becomes.  Every time you 

experience something new, your brain slightly rewires to accommodate that new 

experience.  And the more you engage in a particular activity, the more indelible 

and influential the connections needed to perform that activity become.  In 

simplest terms, . 

 

This is true whether something is good or bad for you.”  [Perlmutter & Perlmutter, p. 25] 



“In fact, the way you choose to use your brain helps determine how your brain is 

organized overall.  As you learn and experience the world, the links among your 

neurons are modified.  New connections are created while unused connections 

die off.  This is how we build a more efficient brain.  It constantly and dynamically 

shapes and reshapes itself—both structurally and functionally—in response to 

experiences, learning and even injury.” [Perlmutter & Perlmutter, p. 25-26] 
 

 

“This leaves us with a clear physiological fact…moment by moment we choose 

and sculpt how our ever-changing minds will work.  We choose who we will be in 

the next moment in a very real sense, and these choices are left embossed in 

physical form in our material selves.” 

 
~Dr. Michael Merzenich, neuroscientist, neuroplasticity pioneer~ 

 

 

“If this is true, then neuroplasticity—the ability of the brain to form and organize 

synaptic connections—can either work for us or against us.  That is, if we choose 

to engage in activities that constantly bombard us with negativity or provoke a 

sense of fear, our brains will be rewired to respond to this negativity and 

fear-driven state.”  [Perlmutter & Perlmutter, p. 26] 

Likewise, when we perpetuate 

chronic stress and engage in 

maladaptive sleeping habits, we 

reinforce our brains amygdala-driven 

pathways.  The amygdala activates 

stress pathways, which in turn impair 

prefrontal cortex regulation and 

strengthen amygdala function.  This 

generates a vicious cycle in which 

high levels of stress keep the 

amygdala in the driver’s seat.  Our 

brain’s response patterns switch from 

slow, thoughtful prefrontal cortex 

control to the reflexive and rapid 

emotional responses of the amygdala 

and related limbic structures.  This 

explains why we become impulsive, 

irrational, and generally worse 

decision makers when we are 

stressed. 



It should come as no surprise that 

lack of sleep, one of the ultimate 

systemic stressors, acts with the 

same critical misdirect as chronic 

stress:  fuel for the amygdala and 

poison for the prefrontal cortex.  

We essentially give free license to 

the amygdala to take over and 

influence an increasing number 

of our decisions by changing the 

physical structure (and thus 

function) of the prefrontal cortex, 

rendering it increasingly unable 

to suppress the impulsive 

amygdala. 

 

 

 

Meanwhile, 

chronic stress and 

lack of sleep 

promote new 

neuron growth in 

the amygdala, 

reinforcing its 

dominance.  And 

what happens 

when the 

amygdala gets 

stronger?  We 

have trouble 

making wise, 

well-thought-out 

decisions, 

creating more 

long-term stress 

and perpetuating 

the problem. 



Sleep is critical to our ability to handle 

emotional stressors, and one stage in 

particular—REM (stage  4 below)—that is the 

key promotor of healthy emotional 

regulation.  Even a quick REM-rich nap can 

help with this process.  Studies conducted 

with groups who slept normally and those 

sleep-deprived for a full night showed why:  

sleep keeps the amygdala in check.  While 

undergoing an MRI, both groups were 

shown highly negative images designed to 

stimulate the amygdala.  Sleep-deprived 

individuals experienced a 60% higher 

activation in their amygdalas compared to 

those with a normal night’s sleep.  

Furthermore, researchers were able to 

demonstrate that the non-sleep-deprived 

group had a much stronger connection 

between the amygdala and the prefrontal 

cortex. 

[Figure courtesy of Seung-Schik Yoo et. al, Current Biology 17(20):  R877-8. October 2007] 



 

The Bottom Line:  Poor sleep makes us more emotionally reactive, detaching us 

from the ability to make rational, optimal decisions.  Lack of sleep dials up anxiety 

and depression.  What are the downstream effects of this?  A decline in coping 

skills, intensification of stress and preferential tendencies towards an 

obesity-inducing diet, all of which in turn keep us from getting good sleep. 

 

 

In 2009, researchers proposed a central theory about the way sleep changes 

our brain activation to favor low emotional reactivity, explaining that “a 

night of sleep may ‘reset’ the correct affective brain reactivity to next-day 

emotional challenges.”  How does it do this?  By allowing the prefrontal 

cortex to suppress the amygdala.  Indeed, as stated by Dr. Andrea N. 

Goldstein and Dr. Matthew Walker (2014), “without sleep, the ability to 

adequately regulate and express emotions is compromised at both a brain 

and behavioral level.” 

  



[[Perlmutter & Perlmutter, p.25-26] 
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Editor’s Note: 

 

Regardless of our country of origin or what religious traditions we practice, the shortest 

days of the winter months are typically home to a multitude of cultural holidays all 

celebrating the light, where we reflect, remember, come together and look forward with 

those closest to our hearts.  As the remainder of 2020 winds down and the season of 

celebration approaches, for most of us our usual sense of expectation has been replaced by 

one of shared trepidation. 

  

As a global community, we have experienced unprecedented tumult, challenge and 

hardship that has ripped away predictability and left us unmoored, adrift, bereft, on edge, 

with our usual anticipation blunted after months of emotional volatility and with rising 

uncertainty facing the days ahead.  This year’s travel plans have been rescheduled, 

gatherings have been canceled and families are awash with worries and loss over 

families, sickness, jobs, finances, social unrest, lives they once had and loved ones now 

departed.  In chaotic times like these, when doubt swirls around us like a whirlwind of 

autumn leaves, it is more important than ever to focus on upholding basic vitals—sleep, 

food, activity, social connections, and stress 

management.  These are the tools by which 

we can forge strategies to hang in, hang on 

and eventually rise above and power beyond 

adversity. 

 

The surprising force that stabilizes the 

ground beneath us and eases our passage 

onward lies in our appreciation for and 

gratitude of what we do have working for 

us (no matter how small), what resides deep 

inside us (no matter how neglected) and 

what has been established between us (no 

matter how distant).  It is the power 

inhabiting a grateful heart that will help see 

us through our darker days and back into 

the light. 



 

1.   We are all truly blessed, at minimum, with our life force and with the 

opportunity to live on this planet and at this time in history.  If you are reading this, 

chances are high that you fall into an especially lucky group - one with the good fortune 

to be concerned primarily with what are often referred to as “first-world problems.”  Even 

if you are facing dire challenges, it’s worth remembering just how much you have at your 

disposal.  It’s important to acknowledge the resources and support to which you have 

access, and the meaningful, potentially transformative choices that are within your reach. 

 

2. In order to fully appreciate what we have, we must first 

acknowledge that it could just as easily be otherwise.  Virtually everything we enjoy in 

our lifetimes is dependent on a thousand variables and relationships we tend to ignore or 

take for granted.  Consider how many people regularly go without the things you never 

have to worry about and you will be humbled.  Become conscious of the responsibilities 

with which your good fortune endows you and you will become more inspired to 

appreciate and give your greatest gifts. 

 

3. The world we live in now is both unpredictable and volatile.  

Changes__technological, environmental, social__are occurring at an increasingly fast pace 

and with increasingly complex outcomes.  While it is impossible to adequately prepare 

for every possible scenario, it makes sense to mentally and emotionally prepare for change 

in general.  Undoubtedly, some of the changes we’ll face over the coming decades will be 

challenging; others will be hopeful and encouraging.  Developing skills and perspectives 

that build resilience, flexibility and creativity will stand you in good stead in all cases. 

 



 

 

 


