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Considerations

Key * Acute-chronic disruption of circadian entrainment are drivers

of acute care outcomes and perhaps all chronic, complex
disease.

* We are living in a modern environment more disconnected

from our evolved, entrained biologic systems.

* Greater attention to alignment between light quality, timing

and exposure are accessible interventions for current-future
consideration.

¢ In this life we are not separate from
nature. We are a part of nature, part
of a complex ecosystem.

* Our biology is synchronized with the
rhythms of nature.

* When we become disconnected
from our innate diurnal rhythms our
biology becomes disrupted.

* Over time, this impacts our health
and quality of life at many levels.




Mark Pettus MD 10/14/2022




Mark Pettus MD 10/14/2022

* Earth, at the equator is spinning
approximately 1,000 miles/hour
around its axis

* Earth is orbiting the sun, moving
approximately 66,600
miles/hour

e Diurnal rhythm is central to the
existence of all life on our
planet

Entrances
of caves
were
usually
directing to
South for
hygienic
purposes
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Heliotherapy

Hippocrates prescribed heliotherapy
(sunbathing) for both medical and psychological
purposes.

Philostratus claimed that all of the Olympian

Hippocrates athletes took sunbaths in order to strengthen
460B.C.-377B.C

their muscles and bones.

Philostratus
c.170 - c.247
Beneficial effects of UV radiation - ¥ .
on diseases other than cancer = =
Asta Juzeniene | Bikini Mosaic in the Villa Romana del Casale, 4th century

9
If you wani fo find the secrets
of the upiferse, think in ferms of
energy; frequency and vibration.
~ Nikola Tesla
10
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Neils Ryberg Finsen

* Islandic physician-scientist
awarded the 1903 Nobel Prize in
Medicine for his

* “contribution to the treatment of
challenging diseases especially e.g.
lupus vulgaris with concentrated
radiation from light. He has
opened a new avenue for medical
science.”

11

10/14/2022

Light Therapeutics

A Practical Manual of Phototherapy for the
Student and the Practitioner

Wik Special Reference b the Facandescent
Blectric.Light Bark

By J. H. KELLOGG, M. D

BATTLE CRRXE, W30

.
THE GOOD HEALTH PUBLISHING CO.
Pebliniors of Thorapeatic Nawmals
1910
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Fitsoimmons Gene
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Heliotherapy

By the year 1933, there were over 165
diseases for which sunlight proved to be a
beneficial treatment

* Old studies revealed exposing patients to controlled amounts of
sunlight cured some infections, lowered blood pressure, lowered
blood sugar, and increased the # of wbc.

* Treatment for gout and rheumatoid arthritis

* Treatment of anemia

* Eczema, acne, herpes

* Lupus

* Sciatica

* Wounds, burns

14
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A
Jeffrey C. Hall Michael Rosbash Michael W. Young
Bom in New York, USA Born in Oklahoma City, USA Born in Miami, USA
in 1945 in 1944 in 1948
for their discoveries of mechanisms controlling
circadian rhythms
18
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Cytochrome P450 — absorbs light at 450nm (blue) for high billirubin

20
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Daily rhythms in physiology, metabolism, and behavior

Satchin Panda PhD, The Salk Institute

21

22

The Gut Clock

Gut Hormones

Migrating motor
Complex (MMC)

Konturek PC Brzozowski T, Konturek SJ. Gut clock: implication of circadian rhythms in the gastrointestinal
tract. J Physiol Pharmacol 2011;62(6):139-150. 25
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A HEALTHY CLOCK

Improved sleep quality, mood, metabolism, cardiovascular health.

Decreased risk for disease.

Satchin Panda PhD, Salk Institute

A DISRUPTED CLOCK

sleep quallly
Behavior that decreases circadian
health & demotes healthy aging Impaired
o Shift work muscle
* Jetlag
6 E?ratg ic Lifestyle
. { M
Insulin
resistance
or type 2
diabetes
. ﬂme-Reslﬁeted feedil
Hi Light iy Fatty liver

lealthy exposure
. Ragular and sufficient sleep

Decreased sleep quality, mood, metabolism, cardiovascular health.
Increased risk for disease.

23

Fluorescent
Lights and Night .
Shift Workers

NHS- Nurses Health Study (Harvard)
120,000 nurses followed 30+ years

30% increase of breast cancer after 15 years of night
work

Other studies have shown increased risk up to 60%

24

12
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Circadian Rhythm and Health

* MI, angina, stent thrombosis, stroke, arhythmia, aortic dissection more
common in early morning hours

* Infarct size larger in morning hours

* Increased cancer and cardiovascular disease risk in night-shift workers.
* ICU delirium and “post hospital syndrome”

* Obesity and insulin resistance

* Behavioral health: Depression, PTSD, GAD, BPD

25
Sunlight and Circadian Entrainment
noon  evening
Blue Light: Turns on our circadian clocks in morning hours
Orange-Red: Healing frequencies that turn clocks off in evening-overnight
26
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CCTs of Sunlight

6000 K ¢pDs of Sunligp, 000 K
_ 164
2 147
& 1.2
3500 K T 1.0 : 3500 K

o 0.8 — 10000 K

: & 0.6 / 6000 K
£ 04 2000k
£ 0.2
(U]

3 & 0.0 . et :
Sunrise 380 430 480 530 530 630 680 730 Sunset
Wavelength (nm)
27
Daylight Incandescent Fluorescent
S00 600 500 600 700
wavelength (nm) wavelength (nm) wavelength (nm)
Warm White LED
400 500 600 700 500 600
wavelength (nm) wavelength (nm) wavelength (nm)
Desire Color Rendering Index (CRI) 95+ %
Color Temperature 2700-3000k
28
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<« cC 0 (i Irc.rpi.edu/healthyliving/ [u] *) oE »=0¢

B Home - Peacock WWE Peackock  #N Paramount Plus  [l] Hulu|Home @B YouTube Wy The Wall Street Jo.. @ Amazon.com: Pri.. Gl Mail - Mark Pettus.. % Preventia Group —... » | B3 Other Bookm

Lighting Research Center BACKGROUND  APPLICATION  RESOURCES ¥  HELP

LIGHTING FOR
HEALTHY LIVING

g bridging ghting

eet the unique needs o eopl

Background Application

https://www.lrc.rpi.edu/healthyliving/

29

Microwave

Infrared
780 nm

Ultraviolet

X-ray

Gamma ray

Adapted from Human Factors in Lighting (Second Edition, p.4), by Peter R.
Boyce, 2003, London: Taylor & Francis. Copyright 2003 by Peter R. Boyce.

https://www.Irc.rpi.edu/healthyliving/

30
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Biological A | 5
Clock Non-visual  Visua

ipRGC signal

ipRGC pathway

Rod and cone
photoreceptor
signal pathway

PRGCs
combine their intrinsic signals with :)ll.asltelj L clock
signals from the rods and cones and transmit i,::r:’eg |$cCaNc -

The visual system is faster
to respond to light signals
than the circadian clock

them to the circadian clock. The circadian clock s,
a “blue-sky detector”, maximally sensitive to
short-wavelength (blue) light

https://www.lrc.rpi.edu/healthyliving/

31
Time-givers for the
circadian clock
B
Light through the
—>
eyes (strongest)
Eating
schedule
- o
Activity/
exercise
Social
activities
l |
| v |
Body functions: Hormone examples:
Heart rate Melatonin - Signals nighttime/darkness
Core body temperature | | Cortisol - Signals daytime
Blood pressure e .
Mood Ghre'lln > %lgnals hu-nger
Behavior Leptin - Signals satiety
Performance/Alertness | | Serotonin - Modulates mood
https://www.Irc.rpi.edu/healthyliving/
32

16



Mark Pettus MD

10/14/2022

Blue Light at Night Suppresses
Melatonin and Damages Health

Circadian Clock
Suprachiasmatic
Nucleus (SCN)

Cortex
— Pineal Gland

Optic Nerve

Retinal Photoreceptors

Tranemitted by 8N Pinsdl Matatonin Increases Breast &

mvmm : Giand Suppresssa A Prostate Gancer Risk
Pruitary- Cortisol A Increases Obesity &
Adrensl Avie Bevatsd Disbetes

4 mW/cm? blus light e

bio-equivalent to 100 mW/cm? Braingtem A Steop Disruption &
Aroussl Centars Fatigue
Croadian Circadian Disruption
Timing System A Jet-Lag & Depression

Aging and Mechanisms of Disease (2017) 3:9 ;

33

How exposure to blue hght BY DISRUPTING MELATONIN,

. SMARTPHONE LIGHT RUINS SLEEP
affects your brain and body = et wean rosiiwer-

There's some evidence that blue
light could damage our vision by
harming the RETINA over time —
though more research is needed.

The disruption to your sleep schedule

might leave you distracted and impair

your MEMORY the next day.
[N
Over the long term, not getting There's a connection between light

enough sleep can lead to exposure at night and the disturbed
NEUROTOXIN buildup that sleep that come with it and an
makes it even harder for you increased risk of breast and

to get good sleep. > (, prostate CANCERS. w

Researchers are investigating
whether or not blue light could

lead to CATARACTS. v

A poor night's sleep caused by
smartphone light can make it
HARDER TO LEARN.

People whose melatonin levels By disrupting melatonin and
are suppressed and whose sleep, smartphone light can
body clocks are thrown off by also mess with the hormones
light exposure are more prone that control hunger, potentially
to DEPRESSION. increasing OBESITY RISK.
leep Med R
JAMA Nevil INSIDER

Aging and Mechanisms of Disease (2017) 3:9;

34
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)~ The effect of sunlight on pain¥
stress and de;pressio,q s

v Stress ; ~ Dimiy rooms
s = = Sunny
v'Pain £, rooms
v'Analgesic use (21%) 1] -
351%
k] (-15.2%. 55.1%) b
8 ) 2% --
= (235.012%) g%
c g 2 (+20.0%, +1.3%)
- 86%
g 2000+ = , 34.8% 2 3%)
5E -
ZE 1500 Serotonin o
$3 age group: 2249 yrs 50.58 yrs 5960 yrs 7084 yrs
2E i ey *ample size: =22 n=25 n=20 n=22
;-:- 1000 dimmoan: 546 406 354 239
2‘ € ightmean: 441 365 an 202
&2 4
Tc 500~ [ I Age Quarties
- = —
Summer Autumn Winter Spring

Light (470 nm) increases the concentration of serotonin.
Walch et al (2005) Psychosomatic Medicine

35
MORE ENERGY
IMPROVED MOOD
~
A BETTER SLEEP
AT NIGHT
Acting through the hypothalamus, Improving your
Sunlight enters sunlight regulates our circadian circadian rhythm has
through your eyes. )) rhythm through complex path- )) dramatically positive
ways that include melatonin, effects on your body
serotonin and body temperature. and mood.
36
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REVIEW ARTICLE

Vitamin D Deficiency

Michael F. Holick, M.D., Ph.D.
N Engl J Med 2007; 357:266-281 | July 19, 2007 | DOI: 10.1056/NEJMra070553

* Author of the UV Advantage

¢ Sunblocks with factor 15+ reduce sulfated
cholcalciferol by 99.9%

* More thoughtful dosed sunlight exposure
could reduce cancer incidence in USA by as
much as 50%

. = * Melanoma risk significantly reduced with
Michael F. Holick, .
\... Boston University Medical Center. OoCcu patlo na I sun eXpOS ure

.

37

Forest Bathing

* Shinrin-Yoku

* Global health and quality of life
improvements

* Improvements in mind and mood

* Grounding

* Lower inflammation

* www.shinrin-yoku.org

Int. J. Environ. Res. Public Health 2017, 14, 851;
doi:10.3390/ijerph14080851

38
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Circadian time

T T T T T T
4 8 12 16 20 24

Discrete windows of food availability

Time-restricted feeding

!

Beneficial metabolic effects

P S S e e g U S

Improved Sleep

@SR
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Light therapy

Light therapy is effective in up to 85% of Seasonal Affective Disorder (SAD) cases.

Exposure to very bright
light for up to 4 hours per
day (average 1-2 hours)

Equipment

M Full-spectrum bulbs:
Similar to outdoor daylight
W Cool-white lamps:
Enhance cool tones, such as
blues, greens, grays, whites
W Triphosphor lamps:
Mixture of three phosphors
to provide visible light

W Biaxial lamps:

Two cylindrical, long-lasting

©2006 MCT  Source: SAD Association, Depression Therapy Germany e

Light intensity:
Average office lighting

i Light dose for treatment  2,500-10,000 lux measure:

Bright summer day

200-500 lux* ‘Luxisa

of light
Up to 100,000 lux intensity

SAD

W Subject sits 2-3 ft. (61-91 cm) away from
specially designed light box

* Full spectrum

e 10k lux

30”7

* Dawn exposure

W Keep eyes open, but do not look at the light directly

W Treatment is usually effective within 3-4 days

2. Optical nerve guides light
to internal clock in the brain,
the SCN**

3. Level of melatonin 4. Higher concentration of
hormone (high when it's dark, neurotransmitter serotonin
influences mood) is reduced in the brain improves mood

*“SCN = Suprachiasmatic nucleus of the hypothalamus

hic: Jutta Scheibe, Eeli Polli

40
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Sleep Hygiene

Regular schedule-consistency

Limit daytime napping

Complete darkness

Cooler temperature

Bedroom for sleep and sex

Relaxing rituals (Epsom salts bath, lavender)
Limit screen time in the bedroom

Maximize comfort

Ideally not food consumption 2+ hours
before bedtime

Minimize stimulants e.g. caffeine, alcohol

10/14/2022
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Melatonin

* Hormone of darkness

* Very sensitive to blue light

* Facilitates sleep cycle

* Increases cell regeneration
* Anti-oxidant activity; ROS scavenger
* Antagonizes Aromatase and lowers estrogen

production in tissues

* Modulates immune regulatory function

* Antagonizes cortisol

* Key substance for chronobiologic adaptation (day/night

and summer/winter)

H

CH,

42
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Supplements
to Assist Sleep

* Melatonin 1-3 mg
* L-theanine 200-400 mg

¢ Chamomile, Passionflower tea
(Sleepy Time)

* Glycine 3-5 grams

CBD/THC

43

THE
CIRCADIAN
Cooe

SATCHIN PANDA, PsD

Environmental light quality and timing are drivers of circadian
rhythm.

Meal timing appears to be a major driver of circadian rhythm

Sensible sunlight e.g. 15-20” in am (7-10a) and later
afternoon/evening %4-7p) without protection or sunglasses

Spend as much time outdoors as possible e.g. forest bathing

Warm halogen/LEDs as substitutes for CFUs in rooms where you
spend time after sunset

Blue blocker glasses after sunset when exposed to bright light e.g.
watching television.

Full-spectrum/dawn light at 10k lux for 30” for seasonal affective
disorder, sleep disruption, improved cognition.

Blue-blocker settings on tech devices

22
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Zeitgebers

Summary: Entrain Circadian Rhythms

Best strategy:

Bright natural light in the day
Orange light at night
Daily exercise
Intermittent fasting
Feeding only in the daytime
Warm temperatures in day,
cool at night
Social interactions in the day
Stress in the day, no stress at night
Regular sleep schedule

Go Outdoors ... ... Interact...

— Bt ... Sleep

Logan et al. Journal of Physiological Anthropology (2015) 34:9

46
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