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HUMAN BODY’S POWER ENGINE




HUMAN BODY’S POWER ENGINE

Mitochondria @um) is the intracellular generator

Our body has different metabolic pathways that it uses to provide energy for
our cells. Glycolysis (using sugar for fuel), Gluconeogenesis (turn the amino
acids from protein into fuel) and Lipolysis (using fat for fuel through beta-
oxidation) are the most well-known metabolic pathways.

Human body’s energy generation process:

ENERGY

e roes ==
<> Glucose (##jtE) <- Carbohydrate
<> Amino Acids (BeEEE) <- Protein STORED AS STORED AS STORED AS
¢ Fatty Acids (Htﬁfjﬁfi) <- Fat GLYCOGEN OR FAT TRIGLYCERIDES GLYCOGEN OR FAT
=]
% Mitochondria
% Coenzyme Q10 (CoQ10)
(the process in which cells use oxygen to break

down food to produce cellular energy)

s ATP (Adenosine Triphosphate, 95% of human body’s energy)



HUMAN BODY’S POWER ENGINE

Mitochondria — Bacterium in a Cell

bacterium mitochondrion

DNA

bacterial mitochondrial
reproduction reproduction
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HUMAN BODY’S POWER ENGINE

There are

 QOver 10,000 mitochondria in brain cells and heart,
liver and kidney cells

Baslo overview of processes of ATP production !
extacehlar mxtace

e QOver 100,000 mitochondria in ovarian cells
\
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Ounces Mitochondria: 32 ATP
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HUMAN BODY’S POWER ENGINE

* Healthy nerve cells produce new mitochondria

e Reduce in mitochondrial number, and insufficient
ATP will lead to development of Alzheimer’s and
Parkinson’s disease
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AGING/SENESCENCE

e Mitochondria are from the mother
e The number of mitochondria decreases
with age




AGING/SENESCENCE

The number and performance of
mitochondria affect the function of
stem cells
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AGING/SENESCENCE

Mitochondrial destruction is the main
cause of aging

" Mitochondrion

% 3
L | MIDNA mutations \>
1 OXPHOS lunction

ATP/ADE rato

| NADH/NAD
Redox alterations
NOB eftects

The mtDNA are subject to damage from reactive oxygen molecules
released as a byproduct during cells use enzymes to oxidize nutrients.
In addition, the mtDNA also lacks the DNA repair mechanisms found in

the nucleus. The hallmark symptoms of mitochondrial myopathy

include

— none of which are unique to mitochondrial disease.
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AGING/SENESCENCE

Mitochondrial dysfunction
HRAL AR KA

Proteostatic dysfunction
EHEREXRR

Nutrient signaling dysfunction
=B RELRN

Stem-cell exhaustion
2R HE IRGR

Chronic inflammation
AR X
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ANTI-AGING

How to maintain the number and
performance of mitochondria?
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Wikipedia

Both fission and fusion are nuclear reactions that produce energy, but
the applications are not the same. Fission is the splitting of a heavy,
unstable nucleus into two lighter nuclei, and fusion is the process where
two light nuclei combine together releasing vast amounts of energy.
14



ANTI-AGING

How to improve the function of
mitochondria?

Damaged
mitochondria

A free radical can be defined as any molecular species capable of
independent existence that contains an unpaired electron in an
atomic orbital. Free radicals are unstable atoms. As the body ages, it
loses its ability to fight the effects of free radicals. The result is more
free radicals, more oxidative stress , and more damage to cells,
which leads to degenerative processes, as well as "normal" aging.
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ANTI-AGING

Autophagy is the process of ‘self-eating’ of damaged cells so as to keep the mitochondria healthy;

As we age, or even as we’re young, proteins and DNA become damaged and they turn over, so we need very

healthy proteins and peptides (chains of amino acids) and DNA and RNA. Due to variety of stresses, from
(imbalance between pro-oxidants/free radicals and antioxidants) to

(increased HbA1c), reactive nitrogen species (RNS) etc., different forms of stresses can damage those proteins

and peptides. We therefore need to remove them quickly to get new healthy on in place of those, so we can

optimally function in the cell;

With exercise or reducing the calories, the autophagy process will be turned on, and help again the cell to
recycle and to repair, and become healthier and more resistant against stress.

The Nobel Prize Au tophagy

in Physiology or
Medicine 2016




ANTI-AGING

Sirtuins (Sirt-1) are a family of proteins. And there’s many of them that have a wide variety of functions
to tell genes to wake up and to activate, and make certain protective proteins to further help and
protect the cells. So they are central, they are like a master gene of aging, to keep a cell very healthy

and optimizing. But again, it’s a signaling protein that helps to generate other proteins that are
important for health.

The mammalian target of rapamycin (mTOR) signaling pathway is a master regulator of cell growth and
metabolism. Raptor is regulatory associated protein of mTOR, and deregulation of the mTOR pathway
has been implicated in a number of human diseases such as cancer, diabetes, obesity, neurological
diseases and genetic disorders.

CALORIC RESTRICTION
g v . >
Reduced levels of Absence of Enhanced NAD*
Insulin and IGF-1 Glucose concentration
|
) | ¥
AKT AMPK Sirt-1
!
 mTOR | mTOR Autophagy

LONGEVITY .



ANTI-AGING

Energy Starvation
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Increased AMPK activation has been shown to help reduce fat
storage (especially dangerous belly fat), increase insulin sensitivity
(to lower blood glucose), reduce cholesterol/triglyceride
production, and suppress chronic inflammation. Cells activate
AMPK when they are running low on energy, and AMPK is
activated in tissues throughout the body following exercise or
during caloric restriction. In response, AMPK alters the activity of
many other genes and proteins, helping keep cells alive and
functioning even when they’re running low on fuel
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ANTI-AGING

Oxidative stress and disease development (source: sioved Research international)

Internal agents
(disease/ischemia/

necrosis)
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to infection
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mutation
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Mitochondrial oxidative burst
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ANTI-AGING

Nrf2 is a basic bZIP protein that regulates the expression of antioxidant proteins that
protect against oxidative damage triggered by injury and inflammation.

Decreased IIS
Caloric

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

%3 Defen
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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

B G
7 C—’<-®
< - IO R
L «CO>
G X v

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

* Natural light is full spectrum
* Indoor light is only blue light

The Wavelengths of Near Infrared Energy

W  blue | green -yollo\y_' orange  red mdiR IR
(Invisible to the naked eye)
|

|
850nm 980 nm 1400am

Increasing depth of penetration
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ANTI-AGING : Near Infrared Energy

e We need UVB and IRA

 UVB + Vitamin D -> active Vitamin D to flight disease,
reduce depression and boost weight loss
 UVA will change DNA and cause skin damage

!

Subcutaneous lissuo
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ANTI-AGING : Near Infrared Energy

Red light and near infrared light can
enhance the function of mitochondria

< growth factors production
A extracellular matrix deposition

cell profiferation
cell mollity
w Sy T
near Infrared

light N
ol
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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

Natural light is very important to reduce
melatonin levels in the day time to
boost mood and alertness

o I' . q Redouces Boosts
o ‘ - melatonn mood and
Levels aleriness
Incremes Induces
- melatonn $'r(‘;mw\s
Levels (not wanted duiing
day time)

Lews
Blue Light
|

-



ANTI-AGING : Near Infrared Energy

' Infrared sauna (KLAP KR 3% ) j 'Natural light therapy (H 4R Y6 A70¢3:) |
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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
The 2017

Nobel Prize
in Physiology
or Medicine

Earth
2
<

Y

http://www.bobthealien.co.uk/daynight.png

http://www.quantumdiaries.org/wp-content/uploads/2011/04/robert-weigand-night-and-day.jpg

rginat
High alertness Best coordination

Fastest reaction times

Fastest increase in
blood pressure

Highest body

temperature
Cortisol release

Highest blood
pressure
Lowest body

temperature

Melatonin secretion
Deep sleep



ANTI-AGING : Circadian Rhythm
Entrainment

Circadian Rhythm Properties of circadian rhythms

, , =
S - They are genetic in origin.
/ L - They are controlled by biological clocks.
& { - The biological clocks are reset and calibrated

@,—c e m W by periodic environmental signals ( called

T wcrac synchronizers or Zeitgebers or entraining

agents).
. There are often cycles within cycles, their
A S intensity and frequency varying in different

parts of the activity period.

W o
‘ ___ THE TICKING OF THE BIOLOGICAL CLOCK
Suprachiasmatic Nucleus (SCN)

Biological clock
The basis of the circadian rhythm lies in interactions between certain proteins,

An innate mechanism in living =~ creating the ‘tick’ of the biological clock; it is an ingenious negative feedback
organisms that controls the periodicity |

or rhythm of various physiological o
functions or activities.

In humans the main pairs are CLOCK-BLMAL1 and PER-CRY (BMAL1 and CRY are

- Circadian rhythm :
also proteins).

* Circadian: circa(around)+dies(day)

- Ultradian rhythm
- Infradian rhythm This protein mechanism is present in the SCN (the central oscillator), and is also
present in cells throughout the body (peripheral oscillators).

The presence of peripheral oscillators explains why there are different rhythms
for different functions such as hormone secretion, urine production, blood 31
circulation and so on.




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

TCM Twelve Meridian Pathway + —f&#&

m MERIDIAN PATHWAY FIVE ELEMENT FUNCTION

2300-0100

0100-0300

0300-0500

0500-0700

0700-0900

0900-1100

1100-1300

1300-1500

1500-1700

1700-1900

1900-2100

2100-2300

Gall Bladder (f£&)

Liver (BF)

Lung (fifi)

Large Intestine (X&)

Stomach (§)

Spleen (f%)
Heart (10))

Small Intestine (/M)

Bladder (BERk)

Kidney (&)

Pericardium (i) &)

Triple Heater (= ££)

Wood

Wood

A,
u)¢i.,J

Fire

Fire

Water

Water

Fire

Fire

X
X

[+

K

*
*

store and release bile, control sinews

store blood, control sinews, produce nails, regulate the
eyes

control blood vessels, circulate blood, descends fluids,
control the skin, regulate the nose, govern voice

absorb fluid, eliminate impure

receive food and drink, digest foods, generate fluids

control blood, nourish muscles, moisten tissues, govern
taste, regulate rhythms

control sleep, control sweat, control touch, control heat

receive food and drink

store urine, clear water, release the impair

produce marrow, control knees, help the lungs inhale,
govern the ears and hearing, control hair, control lower
orifices, control fertility, govern memory

protect the heart

govern water passage, transform fluids, balance upper
and lower body, facilitate digestion

-Heart Meridian

-Colon Meridian
- Triple Warmer Meridian
- Intestine Meridian

Urinary Bladder Meridian

Liver Meridian

Sole
Spleen

Gall Bladder Meridian

i
12 PRIMARY MERIDIANS
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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 |
-

o —» Rhythmsin:
= 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

35



ANTI-AGING : Circadian Rhythm
Entrainment

Setting the 24-hour circadian rhythm

Etwronment/daly patiens
(aaing/shapang sxsncisng)

G010 sloap

Change leogth of day
80 alch seasons

DAY NIGHT

MUSCLE MUSCLE
Fatty acid uptake (A8 BHEE#EER) Cortisol metabolism (&R B 21t 1)

Glycolytic metabolism (¥EE2 74 851)

\( ) FAT FAT
/ L Lipogenesis (HgBh 4 AX) Lipid catabolism (;HRE % & % 351)
(N,,.. Adlponectin production (AE##3% 4£ Bk) Leptin secretion (& B %)
o shrudate§ horrora ,: LIVER LIVER
n // Ameome oty h, Glycogen synthesis (¥&&R & %) Gluconeogenesis (&2 4)

Cholesterol synthesis (FEEEE & Ak) Glycogenesis (FFEES i)
Bile acid synthesis (F&;TE& & Rk) Mitochodrial biogenesis (#R #1824 IR)

2| ke LA L PANCREAS PANCREAS

: “mmlw — | Insulin secretion (F& &3 % ) Glucagon secretion (B = MMAER 5 )
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ANTI-AGING : Circadian Rhythm
Entrainment

Circadian Rhythms and Metabolic Syndrome

Skeletal

Testosterone (M)
Cortisol

Insulin sensitivity Cardiovascular

function

I
T3
i
Leptin |\ i
Vasopressin —™ @ 5
GH

Melatonin

&>

|

—

Insulin secretion /’
s \

Adipose tissue

B - © o o
» ! B Ghrelin
' Immune system ‘ ——
‘

Circadian clock control of
endocrine factors

Fat accumulation Food absorption




ANTI-AGING : Circadian Rhythm
Entrainment

The Role of Circadian Biology in Health and Disease

Circadian st e

desynchrony

Cirrhosis
Cancer

[ Atcoholic fattyliver | Steatoheparitis |
NAFLD

/_— N\ ] Orieret |
T Obesity ;
Diabetes Hepatitis Band C |
Cilrcadlago mgtehm i:— "
Deptession o & mr - Dést'e'g'g‘;“:a
Cognitive decline ShﬂIwoﬂt Metabolic syndrome Inhibit Accelerate Accelerate
disorder 0 isrupt
Pancroas - Adipose Svcoe s et]  sona Al
/ Nature Reviews | Gastroenterology & Hepatology
Hypomsulmema Obesity
Muscle Intestine
g
Insulm resistance  Adrenals Vasculature s:ea%lo"rrhea
Sarcopenia are
/0"* Circadian dysbiosis
) Hematopoetic Fibroblasts
OO dishess @@ Q o Thromboembolic events
y ) o Hypertension
Disrupted HPA axdis @%@ ) Q 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. 38



ANTI-AGING : Circadian Rhythm
Entrainment

Mechanisms linking circadian clocks, sleep, and neurodegeneration

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

Y \/

_"I Neuronal activity — 'I AB —» Tau

'I ROS
'

= damage |

'I Inﬂammatlon
1 l

Neurodegeneration -
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ANTI-AGING : Circadian Rhythm
Entrainment

Circadian rhythm
disruption or DIO Time-restricted feeding Potential mechanism
Obesity JFat, Tlean mass LPlasma-and Lliver-triglycerides Essding Potioms
.......................................................................................................... .."‘wy 'Ouﬁl'.
Glucose intolerance/ Improved glucose 4 Gluconeogenesis
insulin resistance homeostasis TPPP and TTCA cycle TR
.................................................................................................... s
Altered digestion, absorption, and
Gut dysbiosis Diverse and dynamic excretion of nutrients and bile acids
Arrhythmia and improved ATP-dependent chaperone and
Cardiovascular diseases | cardiac function® improved mitochondria function Molecular Clock
__________________________________________________________________________________________________________ Targeted
4 Macrophage infiltration of WAT
Chronic inflammation 4 Tissue inflammation LILETNFa
--------------------------------------------------------------------------------------------------------- s s

LFibrosis and Lhepatic Fatty acid synthesis, ¢ oxidation
Liver diseases fat deposit mitochondrian volume

LRisk for breast cancer® and Improved metabolic homeostasis,
Increased cancer risk 1breast cancer prognosis reduced inflammation

Cholesterol metabolism to

Hypercholesterolemia 4 Cholesterol bile acids
Sleep disorders 1Sleep quality® and Tquantity* Consolidation of activity and rest
Compromised muscle TEndurance and Tflight index* Ketone bodies, creatine metabolism

function

Circadian physiology of metabolism 40



ANTI-AGING : Circadian Rhythm
Entrainment

Melatonin sz is the byproduct of Serotonin wm#=), it is
not only a sleeping hormone, but also an important
antioxidant in the body

KT

s Ot pm gt LIE L - om R A e
Bl rreiwe B .-

RAMAT MUKKE
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ANTI-AGING : Exercise




ANTI-AGING : Exercise

Aerobic, resistance exercise and QiGong
can improve the function of mitochondria

reduced aeroblc capacity
reduced mitochondral number

Insulin resistance and diabetes
cardlovascular disease (CVD)

Increased aerobic capacity
Increased resistance to fatigue
Increased endurance
Increased Mitness

reduced risk for diabetes
reduced risk for CVD
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ANTI-AGING : Exercise

- 2 b

BURNS CALORIES BUILDS MUSCLE
WEIGHT TRAINING

)

BURNS CALORIES




ANTI-AGING : Exercise

-
] Archer Pulls Bow Split Heaven & Earth | Owl Looks Over Shoulder
Raise ioehe Heapisy (Lef & Right) P'(Leﬁ&my.o (Lefe & Right)
g 5 ' i‘
Dragon Drinks from River s ; Punch with Wide Eyes
“5"(hﬁ & Right Nourish the Kidneys (Lefe& Righ) Shake Illness from Body

&

iG —Bad .
QiGong — Baduanjin . &

(TCM Twelve Meridian Pathways)

Qigong exercise improves the sleep quality of the patients with chronic fatigue syndrome: A

waitlist randomized controlled trial
Monday, November 4, 2013 : 3:10 PM - 3:30 PM

Jessie SM Chan, MPH, PhD candidate , Centre on Behavioral Health and The Department of Social Work and Social Administration, The University of Hong Kong, Hong Kong, China
Rainbow Ho, PhD, Centre on Behavioral Health and The Department of Social Work and Social Administration, The University of Hong Kong, Hong Kong, China

SM Ng, PhD, The Department of Social Work and Social Administration, The University of Hong Kong, Hong Kong, China

Eric TC Ziea , Chinese Medicine Department, Hospital Authority, Hong Kong, China

Bacon FL Ng, Chinese Medicine Department, Hospital Authority, Hong Kong, China

Cecilia LW Chan, PhD, Centre on Behavioral Health and The Department of Social Work and Social Administration, The University of Hong Kong, Hong Kong, China

Background: Our previous studies showed Qigong exercise may reduce fatigue level of patients with chronic fatigue syndrome (CFS). Sleep disturbance is a common complaint in CFS.
However, few studies investigated it. Objectives: Effects of Qigong exercise on sleep quality and fatigue were assessed. The correlations between changes of sleep quality and fatigue
were assessed as well as dosage of Qigong practice.

Methods: A RCT was conducted with Qigong (n = 75) and control (n = 75) groups. 16 SeSSionS (tWice a WeEk for 8 WeekS) Of Baduanjin
Qigong Of 1.5 hou rs eaCh was delive red » Fatigue was measured by Chalder's fatigue and sleep quality was measured by Pittsburgh sleep quality

index (PSQI) at baseline (T0), post-intervention (T1) and 3-month post-intervention (T2). The interaction effect of group and time in sleep quality and fatigue between two groups were
compared by ANOVA. The correlations between changes of outcomes (T1 — T0) with dosage of Qigong were assessed. Results: PSQl were 10.0 (3.7) at 70, 8.2 (3.4) at T1 and 8.3 (3.4) at T2
for intervention group, and 10.2 (3.8), 9.5 (3.7) and 9.3 (3.5) for control group respectively. F-values for effect of group x time were 3.006 (p=0.048) for PSQl and 10.376 (p<0.001) for
fatigue. Change of PSQI had significantly positive association (R=0.569, p< 0.001) with that of fatigue, and significantly negative with attendance rate of Qigong class (R=-0.288, p=0.013)

Conclusion: It suggested Qigong exercise can improve sleep quality of CFS and dosage of
Qigong practice had a close relationship with improvement of sleep quality.

Acknowledgement: Hong Kong hospital Authority research fund
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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

a7



ANTI-AGING : Exercise Tips

Walk fast for an hour every day
Take the stairs instead of escalators and elevators
On the weekend, walk everywhere, even faraway places

Do moderate exercise for 2.5 to 5 hours a week, with some
of it in the vigorous range. Most of the beneficial effects
appear to be caused by the first 2.5 hours of exercise,
making the additional exercise optional

Use weight training or weight-free exercises to strengthen
all muscles

To maximize muscle growth, consume at least 30 grams of
protein in a single meal one to two hours after a relatively
intense weight-training session

48



ANTI-AGING : Exercise

Excessive exercise can cause atrial filbrillation,
irregular and often rapid heart rate that can
Increase risk of stroke, heart failure etc.

ARTICLE ‘
Bumnd § by DA Atd | B 00 P M b oy CE—

Increased atrial arrhythmia susceptibllity induced

by Intense endurance exercise In mice requires

TNFa
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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

W A

High blood High biood
.v"x Tes ' 'v'r\\uvr
YR ] TR
- -
HDl ‘ Cemral
ot it
- TG saweh
LOwW NQH-Censity Hgh

Fpoprmtmn cholestwrod riglyt ericies

|
T T T

Criteria Lonaitons

Souress Hatam b gl G Inamymarion and menabolic d toedse Moty 2006

O Nusi
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ANTI-AGING : Eating

Governments all recommend that people
eat less fat and eat more cereals
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ANTI-AGING : Eating

EEBNTHER M
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RERESTE e T
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EERRETE
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WERAZRERR - REDRUE » MUSRERER
B9 (e E -
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ANTI-AGING : Eating

The USDA ditches the Food Pyramid for a Plate

1990s 2005 2012 54



ANTI-AGING : Eating

Table of effects of food on Insulin and Glucagon

FOOD TYPE INSULIN GLUCAGON

Carbohydrate ANNAN no change
Protein AN AN
Fat no change no change
Carbohydrate and AR no change
Fat
Protein and Fat AN AN
High Protein and 20 2
Low Carbohydrate
High Carbohydrate ISIRNR 2

and Low Protein



ANTI-AGING : Eating

Insulin vs. Glucagon
. Low Blood 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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ANTI-AGING : Eating

4 Glucose oxidation

4 Fat synthesis
4 Protein synthesis

4 Glycogen synthesis
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ANTI-AGING : Eating

The Function of Insulin and Glucagon

INSULIN GLUCAGON

Lower blood sugar levels when blood

sugar is high

Turn body’s metabolism into storage
mode

Convert glucose and protein to fat

Store dietary fat

Transporting fat from the blood into
the fat cells

Increase cholesterol produced by the
body

Causing the kidneys to keep excess
fluids

Stimulate the growth of smooth
muscle cells

Causing the body to use glucose as
energy source

Increase blood sugar levels when
blood sugar is low

Turn body’s metabolism into burning
mode

Convert protein and fat to glucose

Convert dietary fat into ketone bodies
and send them to various tissues of
the body as energy

Releases fat from fat cells into the
blood for the body’s tissues to use as
energy

Reduce cholesterol produced by the
body

Causing the kidneys to release excess
fluids

Stimulate the recovery of smooth
muscle cells

Causing the body to use fat as energy
source
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ANTI-AGING : Eating

Senescence : glycation of proteins
High blood glucose will accelerate aging
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ANTI-AGING : Eating

HEALTHY EATING

Eggs and saturated fat are healthy
Use less or do not use seed oil, use butter, coconut oil

Reduce the consumption of carbohydrates (sugar,
starch)

Eat lots of vegetables, melons

Eat the right amount of fruit, do not drink/eat high
fructose syrup drink/food

Whole grain is not necessarily healthy
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ANTI-AGING : Eating

Polyphenols are micronutrients that we get through certain plant-based foods.
They are packed with antioxidants and potential health benefits. It’s thought that
polyphenols can improve or help treat digestion issues, weight management
difficulties, diabetes, neurodegenerative disease, and cardiovascular diseases.

Foods Rich in Polyphenols

O
//
y/4
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ANTI-AGING : Eating

* The biggest intervention for making more mitochondria are
caloric restriction and exercise from time to time, and in
combination with compounds like ,

,can turnand i increase energy
|nd|rectly by making more mitochondria.

* So, we want metabolism, we want healthy mitochondria,
and we want to turn those over as well, and repair and
remodel those.

* Epicatechins can be found in dark chocolate, resveratrol in
red wine, antioxidants in tea, they can turn and increase

energy indirectly by making more mitochondria, PGC-
lalpha.
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ANTI-AGING : Fasting




DISCUSSIONS ON FASTING

&

®

*Fasting Benefits

*How To Start Intermittent Fasting
*Fasting Biometrics

*»*Bioeffects of Fasting

**Medical Research
<>Fasting against Diabetes
<>Fasting against Cancer

“*Food For Thought

*

4

®

L)

4

®

L)
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FASTING BENEFITS

Fasting reduce fat accumulation and prevent fatty liver
Fasting can increase insulin sensitivity

Fasting can improve metabolic syndrome

Fasting can increase the number of stem-cells

Fasting can turn on the autophagy process

Complefion of
Identification & Collection of Autophogosome
Celuior Components

for Degredation r“’ c of

\ \ w'h Lysosome

Isclation \\ 0‘° (
Membrane O
Formation ‘ ° \ y 0
/ \° X
a
ff
{l

—r Autophagy
L/ Formation of Aulolysosome &
Degredation of Contents

Autophagy is the recycling of old and dying cells
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HOW TO START INTERMITTENT
FASTING

K. _ 1. Normal three meals, eat
' A A

{ MR B O m dinner early, don’t eat
snacks when staying up late

2. Two meals a day, no
i breakfast or lunch, early
; " A A dinner (Breakfast at 0700
- and lunch finish at 1300, or
' ) lunch at 1200 and dinner
e finish at 2000)

1. Eatfood only 4-5 hours a
day
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HOW TO START INTERMITTENT

Insulin

o‘
<)
g
9
w

FASTING

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

4 or less hours

Hours

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

Within three months, a five-day fasting meal once a month

Normal [754] 8 Glucose
-.‘~.__ __.--"- Control
e o 110, 10,
Month ~“~. 1 2--- 3
FMD T - T
Baseline FMD M g = g'“
Control L{W(lmtﬁs*—. ¥ ¥ %
v v
Baseline (BL) End - -

e Ketone Bodies

hﬂ ..

A 110

RERER
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FASTING BIOMETRICS

Within three months, a five-day fasting meal once a month can
reduce the indicators of various chronic diseases and improve

Seol

Trunk Fat
Comrol )

108 108
100 § ! 1°e
" \ * »

\ [
» § o
Je Wiy

metabolism
i
IGFBP-I F Body Weight Control
Comtrot ruo - BL
- - 100 100 S End
:I -,'.'. N | BN E
& P £ - ) se! * . n Fm
. - . 3 FMD-RF
[ Loan Mass || CRP J  MsPC
; :-lll t, ix. mi:j .4' .:::.' -
= | | i ::'.la |
S 41
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BIOEFFECTS OF FASTING

Fasting to exercise our fat

Energy T
expenditure

Browning of WAT
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BIOEFFECTS OF FASTING

During fasting, brain cells will switch from using glucose to
ketone bodies to produce cellular energy. Ketone bodies is the
byproduct of the body breaking down fat for energy that occurs
when carbohydrates intake is low

100+
[ Glucose #ij 4 B
80+ 3 b-OHB
60+
R
404
20+
ol .

Fed Starvation

Longo & Mattson, Cell Metabolism (2014)
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BIOEFFECTS OF FASTING

Decreased
atheroscleross \/
Lower heart rate
Increased insulin
sensitivity
Less fatty liver
Increased lipolysis (fat-burning)
Decreased leptin
Reduced inflammation

“The Complete Guide to Fasting” by Jason Fung and Jimmy Moore (2016)
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MEDICAL RESEARCH

Every one has a doctor in him; we just have to help him in his work.
The natural healing force within each one of us is the greatest force
in getting well. To eat when you are sick, is to feed your sickness.

~Hippocrates

Medical beneficial effects against...

* AgIng (1)

* Cancer (g

e Cardiovascular diseases/CVD (um&sm)
* Neurodegenerative diseases (k)
 Metabolic diseases (##igm)
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MEDICAL RESEARCH

/" Yeast

[ Periodic fasting ]

I[ R Multi-system ] [ N Regeneration i

regeneration markers )

4 N\l Adip:sity N\ : N

+ Cancer Risk factors/
’Stress- 4 Inflammatory Biomarkers
ist i
resistance : diseases 4 Diabetes
Immune &
4 Lifespan cognitive 4 CVD
rejuvenation + Cancer

K\ J/\4 Lifespan  J\\ J

A Periodic Diet that Mimics Fasting
Promotes Multi-System Regeneration,
Enhanced Cognitive Performance, and Healthspan

Sebastian Brandhorst,'-'” In Young Choi,''* Min Wei,' Chia Wei Cheng,' Sargis Sedrakyan,” Gerardo Navarrete,’

Louis Dubeau,” Li Peng Yap,* Ryan Park,* Manlio Vinciguerra,” Stefano Di Biase," Hamed Mirzaei,' Mario G. Mirisola,”
Patra Childress,’ Lingyun Ji,” Susan Groshen,” Fabio Penna,” Patrizio Odetti,'” Laura Perin,” Peter S. Conti," Yuji lkeno, "’

Brian K. Kennedy,'* Pinchas Cohen,' Todd E. Morgan,' Tanya B. Dorff,'* and Valter D. Longo'-'**

Cell Metabolism 22, 86-99, July 7, 2015 £2015 Elsevier Inc.
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MEDICAL RESEARCH : Fasting against
Diabetes

Schematlc diagram of fastlng reversal of type 1 and 1
1
type 2 diabetes
~MR =R IE%
*AMmTR {5 I & R AMMY
*‘MRRDBA ‘MARDBIER
AN IPKA ImTOR |
Sox2 Ngnd
l |
\» : .\
HM !Sox17 INgn3
, y A (\\ '\ \'\H ' .
t\ . -1-» — —> .
T L Activation  Generslion | . s [¥ Wt
of Ngn3+  of insulin-
progenitons  producing
A cells
Cheng CW et al Cell (2017)




MEDICAL RESEARCH : Fasting against
Cancer

Fasting protects mice from lethal DNA damage by
promoting small intestinal epithelial stem cell survival

Kelsey L. Tinkum™®™', Kristina M. Stemler™’, Lynn S. White*®, Andrew J. Loza®, Sabrina Jeter-Jones®, Basia M. Michalski®,
Catherine Kuzmicki®, Robert Pless®, Thaddeus S. Stappenbeck’, David Piwnica-Worms* <82,

L_PNAN |

and Helen Piwnica-Worms* <2
ETVMB-E7154 PNAS Published online December 7, 2015 www Dnas. orgicgvdor10 107 Mpnas 1509249112
o Fed or Etoposide (i.v)
: retumed to with food
Fasted (24h)i ' e
k?
L 1 1 ¥/ |
I 1 ] I 1
Day 0 1 2 15
B 10— C 8 D 100
754 §g = =2
3 ' =2 80
~ 504! U2 4q: 22
§ : 28 | o> 60 —— Fed Etoposide (n=9)
g 254: 8 £ 24i *3 —— Fasted Etoposide (n=11)
Q. 0- 0 A . T L 40 IA T T
0 5 10 15 0 _5 10 15 0 5 10 15
Time (days) Time (days) Time (days)
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MEDICAL RESEARCH : Fasting against
Cancer

Fasting can protect intestinal cells from anti-cancer drugs
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MEDICAL RESEARCH : Fasting against

Cancer

Fasting can help the immune system flight cancer

Fasting-Mimicking Diet Reduces HO-1 to Promote
T Cell-Mediated Tumor Cytotoxicity

Stefano Di Biase,'-* Changhan Lee,’'-* Sebastian Brandhorst,' Brianna Manes,' Roberta Buono,' Chia-Wei Cheng,’
Mafalda Cacciottolo,’ Alejandro Martin-Montalvo,” Rafael de Cabo,” Min Wei,' Todd E. Morgan,' and Valter D. Longo'-*

Cancer Cell 30, 136-1486, July 11, 2016 © 2016 Elsevier Inc.

Caloric Restriction Mimetics Enhance
Anticancer Immunosurveillance

Federico Pietrocola,’-*~ Jonathan Pol," " Erika Vacchelli,'-* ShumRao.' David P. Enot,’ EsaE.Banooo.‘-‘- v
Sarah Levesque,’“* Francesca Castoldi,’-**"* Nicolas Jacquelot,'-**'° Takahiro Yamazaki,'**"

Laura Senovilla,’-*** Guillermo Marino,"'-*- Femmdohtda.Sy'vereDwmd 'Vdamnasu.' “34 Alexis Chery,'’
Sylvie Lachkar.‘--‘-"-‘Vm Sigl,’ Novmaloy‘--f’-‘AnzborBuqv.n’--‘-‘-‘SimomnaFdzoni." Bomhudnyﬂd.
UonelApetoh FrmcesooDanﬁo Frank Madeo,’ MauChanMun +* Laurence Zitvogel,'*

Beth Levine,'” JMM Penninger,”"* and Guido Kroemer' -~

Cancer Cell 30, 147-160, July 11, 2016 © 2016 Eisevier Inc
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MEDICAL RESEARCH : Fasting against
Cancer

Fasting and differential chemotherapy protection in patients

Lizzia Raffaghell Fernando Safdic Giovanna Bianchi,” Tanva Dorfl,’ Luigi Fontana™* and Valeer D. L« go’*
. b § \

= - AdLb
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FOOD FOR THOUGHT

“He that eats till he is sick must fast till he is
well.”

T. Fuller
Gnomologia; Adagies and Proverbs, 1732.
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FOOD FOR THOUGHT

“If you want to ascend like the Prophet to the
sky of immortality, know this very well: Fasting
is your Arabian stallion.”

Rumi, translated by Nevit O. Ergin
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ANTI-AGING LIFE STYLE
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Fasting and Exercise

Exercise

Neurogenesis
Synaptogenesis

Synaptic plasticity
Cognitive function

Motor function

DNA repair
Mitochondrial biogenesis
Reduced inflammation

Decreased resting heart rate
Increased heart rate variability
Decreased blood pressure

Increased insulin sensitivity
Ketone body production

Increased insulin sensitivity

Fatty acid mobilization
Reduced inflammation

Exercise, Energy Intake, Glucose Homeostasis, and the Brain

Intermittent Fasting

Neurogenesis
Synaptogenesis
Synaptic plasticity
Cognitive function
Motor function
Reduced inflammation
Enhanced autophagy

Decreased resting heart rate
Increased heart rate variability
Decreased blood pressure

Increased insulin sensitivity
Ketone body production

Increased insulin sensitivity

Fatty acid mobilization
Reduced inflammation

Henriette van Praag, Monika Fleshner, Michael W. Schwartz and Mark P. Mattson
Journal of Neuroscience 12 November 2014, 34 (46) 15139-15149; DOI: https://doi.org/10.1523/JNEUROSCI.2814-14.2014

ANTI-AGING LIFE STYLE : Intermittent
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ANTI-AGING LIFE STYLE : Bioeffects

Energy levels St gy
Oxygen l Mitogen (e.g., insulin)
\ i N
mTORC1 mTORC2
Amino _ | mToR
acids Raptor| | mLste =7 | SIN1 |Ricte
Autophagy l Metabolism Cell Survival
Cell growth Cytoskeletal

rearrangement =B
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ANTI-AGING LIFE STYLE : Eating,
Fasting and Exercise

Some compounds like and in dark chocolate,
especially when the body has actually very little during the
periods, take some of those compounds will stimulate it even more.

In one study in the heart, it was shown that plus

is having an effect. Where caloric restriction alone in the
old hearts was not as effective. So as we get old, certain pathways
to turn on autophagy biological pathways are not optimal, and we
need a little help from time to time. So, combinational types of
therapies and treatments are going to be the future.
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