





HUMAN BODY’S POWER ENGINE
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AGING/SENESCENCE

The number and performance of
mitochondria affect the function of
stem cells
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ANTI-AGING
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ANTI-AGING

How to maintain the number and
performance of mitochondria?
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Bothfission and fusiorare nuclear reactions that produce energy, but
the applications are not the samEissionis the splitting of a heavy,
unstable nucleus into two lighter nuclei, afukionis the process where
two light nuclei combine together releasing vast amounts of energy.
14



ANTI-AGING

How to improve the function of
mitochondria?

mitochondria
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Afree radicalcan be defined as any molecular species capable of
independent existence that contains an unpaired electron in an
atomic orbital Freeradicalsare unstable atomsAsthe body ages, it
loses its ability to fight the effects &ree radicals The result is more
free radicals moreoxidative stress and more damage to cells,

which leads to degenerative processes, as well as "normal" aging.
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ANTI-AGING

Nrf2 is a basi®ZIPprotein that regulates the expression of antioxidant proteins that
protect against oxidativedamage triggered by injury and inflammation.

Decreased IIS

Caloric
Stress s b
Barioi Restriction
Chemopreventive \ Lipid
Drugs Metabolites
Nrf2
Longevity

%3 Defen

20



ANTI-AGING

Activators: Inhibitors:

High AMP/ATP ratio (AMPK) mTOR

Calorie restriction IGF-1/growth factors
Low-glucose/Insulin hugh Glucagon High-glucose
Cortisol | Thyroid Hormone Amino acids
Circadian rhythm entrainment Energy excess

Skeletal muscile contractions
Rapamycin | Berberine | Metformin | Spermidine
Lithium | Resveratrol
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Protein aggregates
Mitochondria
Defective cellular organglies

Cadwel, K & Deboath, J. 2018). Beyond self-eating: The control of Giycoqen 1A
AONSACONIGC TNCBONS and LoNalNg DI ways Dy afophagy related proteans. .
The Journal of Cell Biology. 217(3), $13-822. Mpu//dol.org/10. 108Mjcd 201708187 | cls
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ANTI-AGING : Near Infrared Energy













ANTI-AGING : Near Infrared Energy

Blue light destroy mitochondria

Kuse Y e/ al. Scientific Reports June 9, 2014
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ANTI-AGING : Near Infrared Energy
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ANTI-AGING : Circadian Rhythm
Entrainment

» Suprachiasmatic nucleus: the brain's circadian clock

* The suprachiasmatic nucleus or nuclei (SCN) is a tiny region of the brain in
hypothalamus, it is responsible for controlling circadian rhythms.

Pineal gland — Red

circadian rhythm

Paraventricular

Nucleus — Yellow
¢ internal timing mechanism
Suprachiasmatic
nucleus - Green

* cycle of activity
* ~ 24 hours




ANTI-AGING : Circadian Rhythm
Entrainment

CIRCADIAN RHYTHMS
The2017
Nobel Prize
In Physiology
or Medicine
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http://www.bobthealien.co.uk/daynight.png

http://www.quantumdiaries.org/wp-content/uploads/2011/04/robert-weigand-night-and-day.jpg
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ANTI-AGING : Circadian Rhythm
Entrainment

Noon
12:00

High alertness

10:00 Best coordination
Highest testosterone secretion 14:30
. PoRge Fastest reaction time
Bowel movement likely08:30 15:30

Melatonin secretion stops

Greatest cardiovascular efficiency
07:30,

Sharpest rise and muscle strength

in blood pressure06:45

06:00

18:30Highest blood pressure
19:00 Highest body temperature
Lowest body temperature 04:30v

1:00 Melatonin secretion starts

02:00

Deepest sleep 2:30

00:00 Bowel movements suppressed
Midnight
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ANTI-AGING : Circadian Rhythm

Entrainment

Interconnected parts of the
circadian system

Environmental Circadian gating of
Inputs entrainment and outputs
3£) | o |
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= Entrainment Output - transcription
2 - physiology

ﬂ- [ pathways pathways i _
Circadian - biochemistry
oscillator
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ANTI-AGING : Circadian Rhythm
Entrainment

External 24 h light-dark cycle Endogenous circadian rhythm
SCN (Master clock)

Entrainment

Photic Zeitgeber

SynchronizationT ‘

Nonphotic Zeitgeber ___ Peripheral @
= Sleep-wake cycle [ oscillators

= Physical activity
= Social time

= Meals Cellular
oscillators

Nature Reviews | Rheumatology
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ANTI-AGING : Circadian Rhythm
Entrainment

Circadian Rhythms aridetabolic Syndrome

Immune cells
Skeletal

R © #’ ®

Insulin sensitivity Cardiovascular ‘
g function Kidney

=3

Insulin secretion

Adipose tissue

Circadian clock control of
endocrine factors

Food absorption
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ANTI-AGING : Circadian Rhythm
Entrainment

The Role of Circadian Biology in Health and Disease

Circadian st e

desynchrony

[ Atcoholic fattyliver | Steatoheparitis |
NAFLD

] [ Chotesass |
CNS /__ ™ Obesty !
‘___— Diabetes Hepatitis Band C |
W Cilrcadlggo mgtehm \‘ j:— i
slee) rders |
Depression pm lag Déstgggesln:a
soe : Inhibit Accelerate Accelerate
Cognitive decline Shiftwork Metabolic syndrome
disorder 1 srup
Pancroas - Adipose Svcoe s et]  sona Al
/ Nature Reviews | Gastroenterology & Hepatology
Hypomsulmema Obesity
Muscle Intestine
g
lnsulm resistance  Adrenals Vasculature S:g%l%rrhea
Sarcopenia are
/0"* Circadian dysbiosis
) Hematopoetic Fibroblasts
Chronic stress @@ - > Theombosmbolic events
y . . Hypertension
Disrupted HPA axis @%@ o= )5 Increased circulation of
Autoimmunity Tumorigenesis inflammatory cytokines

Source: J.L. Jameson, A.S. Faud, D.L. Kasper, S.L. Hauser, D.L. Longo,
J. Loscalzo: Harrison’s Principles of Internal Medicine. 20th Edition
Copyright © McGraw-Hill Education. All rights reserved. 3 8



ANTI-AGING : Circadian Rhythm
Entrainment

Mechanisms linking circadian clocks, sleep, aggrodegeneration

SCN (suprachiasmatic nucleus)

Brain homeostasis
Redox status Glymphatic flow
Inflammation Neuronal metabolism
Proteostasis Blood-brain barrier
Synaptic homeostasis functions

@ —

Aging P

Other
diseases -—»

Environmental
influences --—

—

Peripheral metabolism
Glucose homeostasis
Vascular regulation
Hormone regulation
Peripheral inflammation

Sleep
disruption

Circadian
dysfunction

- II Glymphatic flow
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ANTI-AGING : Exercise







ANTI-AGING : Exercise

- 2 b

BURNS CALORIES BUILDS MUSCLE
WEIGHT TRAINING
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BURNS CALORIES







ANTI-AGING : Exercise

‘ Autophagosome
Elongationand completion
engulfment of cellular

components
f V=4 ko
- )_. L / Fusion of
Phagaphore autophagasome
formation j and lysosome
Autophagy
<’

Formation of autolysosome
and degradation of cellular

components
W (

®

Cardiac muscle (mouse) Liver (mouse) Cerebral cortex (mouse) Skeletal muscle (human and mouse) ~ Pancreatic B cells (mouse) ~ Adipocytes (mouse) Peripheral blood mononucl(?ar = .
Acute effects: Acute effects: Acute effects: Acute effects: Acute effects: Acute effects: (human; endurance and resistance training)
/™ Autophagy activity T Autophagy activity " Autophagy activity 1 Autophagy activity /™ Autophagy activity /> Autophagy activity f;n;ontlc e;fects: it

Chronic Effects: 1 Autophagy-related proteins utophagy activity )

/N Autophagy activity 1 Autophagy signaling N Autophagy-related proteins

™ Autophagy-related proteins Chronic effects:

T Autophagy signaling 1 Autophagy activity

1 Autophagy-related proteins
1 Autophagy signaling

FIGURE 2 Effects of acute and chronic exercise on autophagy in multiple tissues
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Light:

up to 3 METs

Slow walking

Moderate:
3to6 METs

Fast walking >4
mph

ANTI-AGING : Metabolic Equivalent
Task (MET)

Vigorous:
over 6 METs

Climbing
stairs/hiking

Slow bicycling Bicycling 10— |Bicycling >12
12 mph mph

Standing, doing Gardening Playing soccer

light work

Doing office work |Slow jogging |Jogging >6 mph
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ANTI-AGING : Eating

eshhbE

HOST-MICROBIOTA INTERACTIONS
[/ A
m “‘. ‘v‘ m

Feeding patterns

FACTORS g O
Diet composition O
—

Host genetics / N\

Childbirth delivery method i

Early microbial exposure N / VY

i:i?;;ft‘i’::"“'a L R REGULATION OF
T l HOST METABOLISM

Drug compounds

Pre/probiotics * Bile acids

Environmental temperature SCFAs

Circadian rhythm E BCAAs

Pathogens & hygiene ~it Endotoxin levels

"* TMAO levels

A\ 4
Inflammatory response
Gut hormones
Neurotransmitters
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ANTI-AGING : Eating

Metabolic syndrome is the cause of most chronic
diseases

Five criteria Indicate metabolic dysfunction

NMetabolic syndrome is defined as having any three at the same time
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ANTI-AGING : Eating
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ANTI-AGING : Eating

Table of effects of food on Insulin and Glucagc

FOODITYPE INSULIN GLUCAGON

Carbohydrate
Protein
Fat

Carbohydrate and
Fat

Protein and Fat

High Protein and
Low Carbohydrate

High Carbohydrate
and Low Protein

NNNNN

NN\

no change

NNNN

NN

NN

NNNNNNNNN

no change

NN

no change
no change

NN
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ANTI-AGING : Eating

Insulin vs. Glucagon
.LowBbod Hluhaood'

Glucagon y Insulin Released
by Alpha Cells by Beta Cells
of Pancreas of Pancreas

Liver Releases Fat Cells Take
Glucose Glucose from Blood

N

Achieve
Normal Blood
Glucosa Levels

g
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HOW TO START INTERMITTENT

Insulin

w‘
<)
g
9
w

FASTING

‘Warrior Diet' or Alternate Day Fasting
(~20 hours fasting, single meal daily)

4 or less hours

2

Hours

A very low caloric intake in 16 plus hours a day
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FASTING BIOMETRICS

Within three months, a fiv@lay fasting meal once a month

Normal [754] 8 Glucose
-.‘\"- -"’----- TS 110,
Month “~. 1 2---"" 3
FMD ’ ‘1 .- T—O
Baseline FMD M g - g'“
mntml kw‘]mmh * » * "0
\2 v
Baseline (BL) t~d - -

Al

1le

ot

RERER

A 110

Ketone Bodies
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FASTING BIOMETRICS

Within three months, a fivelay fasting meal once a month can
reduce the indicators of various chronic diseases and improve
metabolism
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