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Maintenance of Certification



Circadian Rhythms and Fellow Fatigue

• Understand the function of the 
suprachiasmatic nucleus (SCN)

• How much sleep do we need
– It’s only insomnia if there is loss of 

function
• Self induced insomnia
• Insomnia limit setting disorder –

typically of one-self
• Understand common circadian 

rhythm disorders (CRDS)



Why Spend a Third of Our Lives 
Sleeping?

• Humans sleep nearly 8 hours/day, 56 hours/week, 224 
hours/month and 2,688 hours/year. 
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Insomnia has to cause disruption/impairment  to be insomniaOtherwise it’s short sleep time or long



How Much Sleep Do We Need?

Age Hours of sleep 
needed

0-3 mos 15-17

3-18 mos 13-15

18 mos – 3 yrs 11-13

4-12 yrs 10

Teens 8 ½- 9 ½

Adults 7-9
Source: National Sleep Foundation
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Sleep is an Active Process!
• Memory and learning
• Immune function
• Helps maintain ideal body 

weight
– Ghrelin
– Leptin

• Brain growth, development & 
repair;
– Brain plasticity

• Maintaining hormone 
functions
– GH
– Testosterone
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What medication may cause a marked increase in these squiggles (arrow).

Goder, Sleep Med, 2015



Third Eye = Ajna Chakra = Pineal Gland
What is the “Timing System” that wakes us up and makes us sleep?

•Galen (2nd century)  thought it a valve 
that regulated thought.

•Descartes believed it was the "seat of the 
human soul.“
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The Third EyeDefinition: Also known as the "single eye", the "egg of immortality" and the "crystal lamp"1, the third eye, located behind the forehead between the eyes, is said to be the mystical center of the body and the focus for meditation8. The "Egg" and the "Third Eye"For years, the reference to the "egg" in Kipling's story, "They," baffled his readers. Some scholars proposed that it was a reference to the "evil eye" in Greek mythology. Others believed it referred to the all-seeing eye of Freemasonry. However, when put into the story context of the spirits of dead children touching their bereaved parents, the "egg" is almost unquestionably a spiritualistic reference to the powers of the third eye. Although in science, the third eye is often associated with the pineal "eye" or gland. Both Eastern Religions and Spiritualistic traditions recognize the third eye as the seat of the body's mystical and meditative powers7, 8.The pineal gland, now called "the third eye", may have been the "first" eye according to scientist David Klein11. Long recognized as a light-sensing sensory organ in reptiles and birds6, 8, 11, until recently, scientists thought that, in humans, the third eye was a vestigial (underdeveloped) organ that served as little purpose as the body's appendix. However, recent studies indicate that the third eye helps regulate the metabolism and the body's circadian (or biological) clock through its production of the hormone melatonin11, 12. Current scientific research reveals that the third eye is possibly a tumor inhibitor and plays a role in sleep disturbances, reproductive irregularities and psychological disorders12."And then suddenly, out of the centre of my forehead, an eye opened, and I saw this light to be the brightest, most beautiful thing in the world.2"�- Ben OkriMetaphysical studies, Eastern religions, and Spiritualists recognize the third eye as an important part of the human psyche. Hindus call the third eye, the doyoya-̣ḍ̣ṛsti or "divine-seeing eye"4, 5. Yoga traditions believe that all mental and spiritual realities have a physical counterpart. They point to the third eye as a light into self-reflection, an organ through which we see spiritual realities and one that is the seat of our intuition7.In Spiritualistic circles and yoga traditions, opening the third eye is essential to self-understanding and the growth of consciousness. Dr. Samuel Sagan3 of Clairvision School compares the third eye to a switch. When opened, the third eye awakens and controls spiritual energy that can lead us to higher states of consciousness. Through meditation and reflection, the individual can strengthen third eye abilities. Bookmark this page:�Related Categories:�Parapsychology | Divination | SpiritualismResources:1. Willam B. Dillingham. “Kipling: Spiritualism, Bereavement, Self-Revelation, and "They".” Literature in Transition 45 (2002). 3 Oct 2008 <http://www.questia.com/read/5002487112?title=Kipling%3a%20Spiritualism%2c%20Bereavement%2c%20Self-Revelation%2c%20and%20%22They%22>.�2. Ben Okri. The Famished Road. Anchor, 1993. 3 Oct 2008.�3. Samuel Sagan. Awakening the Third Eye. Clairvision, 2007. 3 Oct 208. <http://www.clairvision.org>�4. John Bowker. “Ūrnā .” The Concise Oxford Dictionary of World Religions. Oxford UP, 1997. 3 Oct 2008 <http://www.highbeam.com/doc/1O101-r2.html>.�5. John Bowker. “Doyoya-̣ḍ̣ṛsti .” The Concise Oxford Dictionary of World Religions. Oxford UP, 1997. 3 Oct 2008 <http://www.highbeam.com/doc/1O101-r2.html>.�6. "third eye." The American Heritage® Dictionary of the English Language, Fourth Edition. Houghton Mifflin Company, 2004. Answers.com 03 Oct. 2008. <http://www.answers.com/topic/third-eye>�7. "third eye." Saunders Comprehensive Veterinary Dictionary 3rd Edition. D.C. Blood, V.P. Studdert and C.C. Gay, Elsevier, 2007. Answers.com 03 Oct. 2008. <http://www.answers.com/topic/third-eye>�8. "third eye." Encyclopedia of Occultism and Parapsychology. The Gale Group, Inc, 2001. Answers.com 03 Oct. 2008. <http://www.answers.com/topic/third-eye>�9. “Biology: Looking More Closely at `Third Eye' .” The Washington Post 2 Aug 1993. 3 Oct 2008 <http://www.highbeam.com/doc/1P2-958501.html>.�10. Colin Blakemore, Shelia Jennett. “third eye .” The Oxford Companion to the Body. Oxford UP, 2001. 3 Oct 2008 <http://www.highbeam.com/doc/1O128-thirdeye.html>.�11. Julie Ann Miller. “Eye to (third) eye; scientists are taking advantage of unexpected similarities between the eye's retina and the brain's pineal gland..” Science News 9 Nov 1985. 3 Oct 2008 <http://www.highbeam.com/doc/1G1-4016492.html>.�12. Genell Hilton. “Melatonin and the pineal gland. .” Journal of Neuroscience Nursing 1 Apr 2002. 3 Oct 2008 <http://www.highbeam.com/doc/1G1-92801147.html>.



Suprachiasmatic Nucleus (SCN) 
Is Our Master Endogenous Pacemaker

• SCN = a cluster of ~10,000 neurons located in the 
anterior (ventral) hypothalamus on either side of optic 
chiasm, ~3 cm behind the eyes.
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SCN  necessary and    sufficient for the expression of circadian rhythms Destruction of the SCN eliminates all measurable circadian rhythms of physiology and behavior, and transplantation of this structure to knockout hosts whose deficiency in clock genes results in circadian arrhythmicity, the oscillations are reinstated. Transplantation of the SCN between period mutants (tau) and wild types demonstrates that the rhythm restored to the period of the donor 



• Circadian Locomotor Output 
Cycles Kaput (CLOCK)

• Regulate the sleep wake cycle 
and have receptors throughout 
the body:

• Period I, Period II, Period III
• Cry I, Cry II

CLOCK Genes
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Circadian Clocks have been found in 
organs and peripheral tissues.

• The “local clocks” have natural circadian cycles 21- 26 hours, They 
are synchronized by the SCN.
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SCN is the primary oscillator, peripheral clocks without SCN eventually dampen.Feedback between SCN and adrenal gland involves adrenal glucocorticoid release, a food-entrainable oscillator.



Our Clock Needs to Be Reset Daily
• SCN uses zeitgebers

(time cues) to help reset 
the clock daily to 24 
hours.

• Key zeitgebers:
– Light
– Feeding Schedules
– Activity
– Melatonin Circadian rhythms are set to 24.2 

hour day. 

Presenter
Presentation Notes
Zeitbegers are external environmental cues:Are weaker influences upon our internal clocks;Is more labile & adaptive to cycle-to-cycle deviations;Has a broader range of entrainment compared to internal clock which can only entrain + 2 hrs/day.May mask our internal clock’s rhythm;Rest-wake activity cycle is an important zeitbeger.



CLOCK Genes

• Alcohol during the prenatal period produces long-term 
changes in:
– Circadian output signals from the SCN
– Circadian rhythms of core body temperature and plasma 

corticosterone levels
– BDNF



CLOCK Genes
Alcohol exposure during rapid brain growth
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Fig. 1. Temporal patterns of Per1, Per2, Bmal1, Cry1 and rev-Erba mRNA expression in the SCN of suckle control (SC, j), gastrostomy control (GC,d), and alcohol-treated (EtOH, D) rats during exposure to constant darkness. Symbols denote real-time PCR determinations of mRNA levels (mean ± SEM)in SCN tissue collected from 4 to 5 animals at 6-hour intervals for 30 hours. The plotted values correspond to the ratios of species-specific Per1, Per2,Bmal1, Cry1 or rev-Erba ⁄ CypA mRNA signal and are represented as a percentage of the maximal value obtained among all groups. Asterisks indicate timepoints during which peak values for SCN expression of a given gene were significantly greater (p < 0.05) than those observed during preceding or succeedingminima.



• Prenatal alcohol exposure 
produces long-term changes 
in neural regulation of 
behavior in including:

• learning difficulties
• attention deficits
• sleep-wake disturbances
• bipolar disorder and 

depression

CLOCK Genes



Make take months or years to reset

Alcohol Affects CLOCK genes
• Sleep Impairment 96%

• Abnormal sleep may persist 1 week-27 
months

• For some – treatment of insomnia 
helps to prevent relapse

Depression
• Affects CLOCK genes in the amygdala

• Antidepressants and mood stabilizers 
modify the CLOCK genes

Wallen et al,  Fam Com Health 
2014, Brower, Alcohol 2015, 
Zambotti, Alcohol 2015

Savalli et al, Int J 
Neuropharmacology 2014,   
Dallaspezia, Curr Psy Rep 
2015 



CLOCK Genes

• Amphetamine induced 
change in Per1 and 2 
reversed the expression 
from a nocturnal pattern 
to a diurnal pattern

• Bmal1 reversed from a 
diurnal to nocturnal 
pattern.

Wonqchitrat et al., Neuroscience Letter 
2013



SCN Outputs
Other 
Organ 

Systems

• GI
• Cardiovascular

Preoptic
Area

• Core body 
temperature

Pineal 
gland • Melatonin 

Posterior 
hypothalamus• Hypocretin

Acid 10-2 
AM

4 AM

Presenter
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Prospective Study: Low-dose Aspirin Lowers Blood 
Pressure  But Only When Taken at Night

Hermida RC et al. Am J Hyperten 2009;22(8):896-903, Bonten et. Al., Hyperten 2015, Smolensky, Cur Phar 
Des  2015  Li XM  Cancer Research 2015

ASA qAM

ASA qHS

•Prehypertension patients

•HOPE Trial – ramipril -Bed-
time use of ACE-I reduced CVD 
by 60%

•Circadian timing of anti-cancer 
drugs improves efficacy
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It’s not Insomnia if it Does Not Impact Function

Short Sleepers < 6 (5) hours
• Sergio Marchionne
• Chairman of Fiat sleeps 5 hours/night
• No loss of function

Long Sleepers > 9 (10) hours



Sleep State Misperception

• Often related to brain injury
• i.e. small infarcts associated with 

age.
• “I haven’t slept in 2 years”
• Fixed false delusion

• Treatment:
“Go to bed at 10 look at ceiling 
and get up at 6 or 8”



Insomnia of Childhood
Parents Inability to Set Limits

• Who said “raising children would 
be easy”

• Limit setting disorder
– Parents fail to set limits
– Curtain Calling

• Sleep association disorder
– Drive by babies

• Set bed times
• No TV in the bedroom

– 50% of school age children have 
televisions in their bedrooms

• Early wake times

Hartwell, Alcohol 2015,  Vriend, Sleep Med 
Clinics, 2015



Sleep Deprivation  and Self induced Insomnia

• Society addicted to staying awake
• Chronic sleep deprivation 
• Poor sleep habits
• Blue light

– Turn electronics off 1 hour prior to 
anticipated sleep time

• Individuals must make a 
commitment to sleep



Re-training Proteins
Self Induced Insomnia

The Role of Blue Light and The Need to Stay Awake
Blue light at 460 nm suppresses melatonin

• Nighttime television
• Computers
• Cell phones
• I Pads
•
• Caffeine – RED BULL etc….



Insomnia and Circadian Rhythms

• Heightened cognitive activity that 
interferes with the normal 
disengagement from the 
environment.

• Insomnia is associated with 
increased ACTH and cortisol 
secretion.

Levenson, Chest 2015, Chrousos, 
Internet abstract 2010,





Self Induced Insomnia
Sleep Logs –Extra 3 hours of sleep on weekends



Common Circadian Rhythm Disorders

Essential problem: misalignment internal sleep/wake rhythm and the 
desired (or required) time for sleep   desire for sleep and wakefulness at 
inappropriate times, some types of insomnia, and excessive sleepiness. 
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Common circadian rhythm sleep disorders: Individuals with advanced sleep phase type have sleep and wake times which are far earlier than desired.  Often seen in elders who cannot resist the urge to fall asleep at 7:00 pm and awaken unable to return to sleep at 3:00 a.m.  Others (especially teens and young adults) suffer from delayed sleep phase type because they cannot fall asleep until the early hours of the morning, then would like to awaken late morning, but school or work require them to arise much earlier than their internal clock demands.  Because the internal clock tends to run a little longer than 24 hours individuals who cannot entrain their internal clock with external world (have a free-running internal clock) will exhibit drift of the timing of sleep/wake onsets each day.  Such individuals (often blind) will drift completely out of synchrony with the light-dark cycle within 2 to 3 weeks, only to drift back in 2-3 weeks later (called free-running or non-entrained type).  Essential problem: Misalignment internal sleep/wake rhythm and the desired (or required) time for sleepResults in…sleep and/or wake (or desire for sleep and wake) at inappropriate timesSome types of insomniaExcessive sleepiness



Sleep 10 PM

Meal 6 
PM

Melatonin 
9PM

NORMAL SLEEP PATTERN



Circadian Rhythms
Advanced Sleep Stage Early Sleepers

• CLOCK Gene
• Push the clock with bright light

• PER 2
– Elderly
– ADCircadian Rhythms
– NH



Circadian Rhythms
Delayed sleep phase

• CLOCK Gene 
• Per 3

– High school
– Driven doctors w/o healthy 

boundaries



Delayed Sleep Phase

• Polymorphism in the CLOCK gene 
Per 3

• Associated with Disturbance in 
melatonin secretion

• Night time gaming
– Disturbed sleep with long sleep 

period during the day

Landtblom, Front Neuro 2014, Glozier, 
BMC Psychiatry 2014



Meal 11 PM Melatonin 1 
AM

Sleep 2 AM

Sleep 10 PM

Meal 6 
PM

Melatonin 
9PM

Delayed Sleep Pattern and Weight Gain

DELAYED SLEEP PATTERN

Meal 6 
PM



Circadian Rhythms

• Key: count the hours of sleep in 
24 hours.

• Poor sleeping habits
• Dementia 

• Shift sleep times with light in the 
AM

• Melatonin at HS

• Do not give sleeping agents



Circadian Rhythms

• Blind individuals

• Free Running Clock



Melatonin OTC
• Induces CLOCK gene expression

• No confirmed reports of toxicity or overdose

• Best to get “pharmaceutical grade if available “Pure Encapsulations”
• Exogenous melatonin has 45 minute half life unless sustained release:

• Current recommendations see no additional benefit in doses greater 
than 3 mg. 

Nishiyama, Plos One 2014



Medications for Sleep

FDA Approved
• Ramelteon
• Doxepin

– Brand name (Selanor) 3-6 mg vs generic
• 5 Benzodiazepines

– temazapam
• 3 NBNZOS

– Zaleplone T ½ 1
– Zolpidem T ½ 3
– Ezoplicon T ½ 6

• Suvorexant

Off Label
• Trazadone 25-100 mg

– Bi-modal metabolism

• Anti-histamines
• Seroquel
• Mirtazapine



Non-Pharmacological

• Sleep hygiene – good habits
• Cognitive behavioral therapy

– Sleep restriction – go to bed when 
sleepy – don’t lay there awake

• Exercise - early
• Exposure to bright light in the 

morning
• FORGIVE Early

Alessi, BMJ Clinical Evidence 2015, Russian 2014, 
Hood, Curr Treat Options Neurol 2014



Conclusion

• SCN is the “master clock”
• Clock genes regulate the clock 

and development
• Most common type of insomnia 

Self induced
– Turn off the blue light

• Shift sleep times with light in AM
• Melatonin PM
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