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Glymphatic System

Active during NREM Stage 3 (aka “Deep Sleep”)

Incoming Fluid
Cerebrospinal fluid (CSF) from

Clearing the Head

carrying fluid that rids the organ of discarded proteins and other wastes that can clump
together and tumn toxic if left in place. The protein fragments known as beta-amyloid
peptides, which are present in Alzheimer’s disease, are examples of the cellular detritus

Qutgoing Wastes
The fluid, having picked up
wastes from brain tissue, is




Systems of the 0

All impacted by Sleep and all present day and night

Sleep helps requlate hormones (like testosterone), repair cells, organize memory, and build up and tear down chemicals that affect all of wake



Lymphatic System

Cellular Sewage System used to clear away the waste
products of cells. Lymph tissue firsts analyzes the waste for
non self protein and then delivers the waste products to the
bloodstream to allow the liver and kidneys to detoxify your
body and excrete waste.

It does not enter the brain.




Produced by Ependymal Cells in the Choroid Plexus of the Ventricles

It serves as a Shock Absorber, provides Neutral Buoyancy, aids in Homeostasis and Waste Removal

Awake=small, rapid pulses q4seconda vs Asleep=Ilarge waves of CSF flush the brain q20seconds



Maiken Nedergaard and Jeffrey 1hitf

University of Rochester 2012

Two-photon microscopy on a living mouse while sleeping
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Astrocytes

Type of Glial Cells that have Aquaporin 4 (AQP4) Channels

Functions include Execution of the Glymphatic System, Formation of the BBB, Provide Nutrients, Regulate Ions, Sugar, Blood Flow and Circadian Input, Store Energy, Provide
Metabolic Support, Facilitate and Modulate Neuronal Crosstalk, Repair, Coordination of Myelination, Aid in Long Term Memory Potentiation.



, FADAM
Aging

MORE TIME IN LIGHTER SLEEP (less NREM3) which means less cleaning of the brain

OSA, Alcohol, Circadian Misalignment, Caffeine, Decreased Physical Activity, Pain, Nicotine, Nocturia, etc



Impaired Glymph

Functuon

Accumulation of misfolded and hyperrphosphorylized
proteins (like Beta-Amyloid or Tau proteins) impede proper
connections neuronal connections and proper flow of CSF

Adrenergic receptors have been shown to control the
production of Beta-Amyloid

Aquaporin 4 Channels found in random places

i Para-Anteral Influx 9 Convective Flux === Para-Venous EMux

Metabolic
. AQP4 * Waste

Bata-Amytoid xNoumn %Awocym



Sleep 1s y Fountain of Youth

Both because it is involved in the repair of your body and cleaning of its waste especially within the brain
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Apolipoprotemn K (APOE)

Astrocytes produce the most APOE within the Brain and ultimately control its distribution via CSF/Glymphatic Flow

APOE4 (the most well known risk factor for development of dementia) causes build up of lipids with the Astrocyte impairing normal function



Normal airway Obstructive sleep apnea

Air Alr -

Airway is open and Airway is blocked and
air moves through air does not move through

2 Healthwise, Incorporated

Obstructive Sleep Apnea (OSA)

Closing or Narrowing of the Airway

Insommnia, Hypersommnia, Fatigue, Poor Concentration, Amotivation, Depression, Irritability, More movements in sleep, Nightmares, Night sweats, Morning HA, Nocturia, Increased

Inflammation, Dysrequlation of Hormones, BP, blood sugar, cholesterol, and trouble with GERD/LPR, Stroke, M1, CHF, Dementia, and Sudden Death. Also strongly correlated to Afib
and COPD.
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Figure 3

AQP1 and AQP4 expression in the choroid plexus of mice exposed to hypoxia: (A) The AQP mRNA expression in the

Cellular Distribution of Brain Aquaporins and Their Contribution to Cerebrospinal Fluid Homeostasis and Hydrocephalus

AQP4 levels increased with treatment of hypoxia and decreased after the return of hypoxia
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Higher Beta-Amyoid burden, Poorer Sleep Efficiency, and less time in NREM3 “deep sleep” than age matched counterparts.

Jackson et al 2020, Polsek et al 2017
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Small Upper Airway

Tired Eyes

Recessed Chin

Notable Under or Overbite
Crowed Lower Teeth

Large Tongue possibly with Scalloping

Tired
eyes

Crooked

nose
N

Recedlng

chin

Smaller airway
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Up all 200 years ago humans had straight teeth

Anthropologist note that civilized airways share features in common from periods where resources were scarce

—
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Throughout the centuries pre-civilized airways (like all other primates) had room for all their teeth including their wisdom teeth.



Proper Hypoglossal Placement

Tongue behind teeth with space between, lips closed, teeth slightly apart, suction tongue to top of mouth

Say the letter “N”



Forced Mouth Breathing for 6 months

Narrowing of dental arches, maxillary overjet, long face, and hypotonia of oral facial muscles

6 Months after the faces returned to normal



Faces grow well or downwards Distortion of the skull

The mandible moulds to fit

The overall mandibula length for these two
subjects is almost the same. However the arch
lengths differ by 14mm. Crowded front teeth
and impacted molars

Craniofacial Dystrophy

Affects breathing, hearing, speaking, chewing (crooked teeth and TMD), appearance, and body posture

As the face forms downward the crosssectional area is reduced and compensation occurs to maintain the airway (Mew)



Less Resources More Resources

Less Air Pollutants More Air Pollutants
| Less Disease Exposure | More Disease Exposure
Table Food Purées
Breast Fed Formula Fed
Low Calorie Food High Calorie Food
(more chewing) (Iess chewing)
Less Santitation More Sanitation
Use of Mouth Little Use of Mouth §
as a Tool as a Tool 3
Strong Focus on Little Focus on Posture /. 4 g8
Posture /Breathing Breathing
More Friendly Antigen | Less Friendly Antigen
Exposure Exposure
More Outdoor Play More Reading/Screen
Time

What caused this facial development tendency?

More Disease, More Allergies, More Reflux, Higher Calories, Less Chewing, Worse Posture???

Mouth Breathing Retrodisplaces the Tongue in 50% of Cases (meaning puts it in the way of the airway)



Blocked airway

Did attempts at smile perfection worsen the problem?

OSA Dental Devices are essentially the opposite strategy for old school smile perfection

Historically orthodontist would pull teeth and retract the palate backwards, boxing in the tongue



ADHD "~ PTSD

. Depression / work
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Sleep
Arterial ’
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heart
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Heart
failure

Is Facial Structure related to Prevalence of Major Health Disorders?

The question at least deserves contemplation.

Is it that problem then greatly enhanced by both our diet and Population Social Jet Lag?



Chronotype

“Advanced Sleep” is the Early Bird or Morning Lark , “Delayed Sleep” is the Night Own




Biphasic Sleep

© Thomas Wehr
o 14hrs of dark

¢ Led to Biphasic Sleep after
4wks

¢ Historian A. Roger Ekirch
@ Prior to Electricity

o Two Phase Sleep

A

AU B IONIT WV

Ut Day’s Close

NIGHT IN TIMES PASI

ROGER

d

KK

I RCH




1Toll-like receptors

'ALZHEIMER'S DEMENTIA \ E)BSTRUCTIVE SLEEPAPNO@

(microglial/neuronal)

I— T3 Oxidative gmm——
Ageing [EE——Y ; e stress
mitochondrial .
dysfunction * microglial intermittent hypoxia
chronic cellular actlyatlon anc! Increased NE tone
i neuroinflammation
en rg dicals Inflammation
f di iti decreased glymphatic clearance
genetic predispostion _ amyloid w _,1 AB production due to high pressure changes
precursor > + et during obstructive events
reduced glial‘_‘
APOEgd clearance disruption of slow wave and REM
S Sa—— sleep during obstructive events

TAB
L 1 hyperphosph.Tau J

OSA

Higher Beta-Amyoid burden, Poorer Sleep Efficiency, and less time in NREM3 “deep sleep” than age matched counterparts.

Jackson et al 2020, Polsek et al 2017



Circadian Rhythm
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NOON

SLEEP DRIVES

Homeostatic and Circadian

BEST SLEEP in line with the light dark cycle, no caffeine, no napping, lots of activity, consistent wake time (x14days) , bright lights off the hour before bed, no outside activities in bed



Social Jet Lag

Bright Light at Night “Delays” your Rhythm, Reinforced by Sleeping in on Weekends

Resulting in Self Imposed Sleep Restriction on Week Days
Resulting in Fatigue /EDS (Leading to Greater Caffeine Use, Less Physical Activity, Poorer Diet)

“I have problems getting to sleep” or “I am too sleepy/fatigued in the day” or “I can’t concentrate”
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Sleep and Diet

Decreased TST Higher carb Intake and Higher Insulin

Resistance

Improved Sleep Better glucose metabolism

Later Chronotype Higher HgbA1C

o Later Eaters Higher Glucose Responses to the Same Meal
More Circadian Variability Higher BMI, Increased Calories

Prebiotic in AD Improved Circadian Timing of Sleep and

Memory Retention

Cognitive Performance Worse in Chronic Caffeine Users
Increased Protein and Fiber Increased Sleep

Increased Carbs Decreased Sleep and Increased Fatigue
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Phase shift Light at night
y A 4
Physiological Suppression
disruptions melatonin
i
Intra-cellular J anti-cancer
disruptions effects

Shiftwork
v\
Sleep Lifestyle
disruption disturbance Less sunshine
A
Disrupted diet,
Stress axis alcohol, smoking Decreased
activation physical activity Vitamin D
, }
Immune Metabolic J, anti-cancer
suppression changes effects
\J
Cancer

Fritschi et al. Hypotheses for mechanisms linking shiftwork and cancer.

Medical Hypotheses 2011;77(3):430-436.

Circadian Misalignment and Cancer

According to the World Health Organization Shiftwork is a Carcinogen

Date




Synuclemopathies

RBD corer diagnostic feature as it has a fairly strong
association with these types of dementias

These guys also had high rates of OSA and high use of
Klonopin as the main treatment for the RBD

RBD can be seen with just use of SSRI/SNRIs and Alcohol




REM Behavior Disorder (RBD)

Usually have OSA as well which needs to be fully treated, stop the SSRI/SNRI and Alcohol if you can, emphasis on safety

Acting out of dreams usually does not involve prolonged complicated actions, but short reactions that are remembered



REM without atonia (RWA)

REM with atonia REM without atonia
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REM Sleep without Atonma



When you know better

you do hetter.

- Maya Angelou
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