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Your skin performs many functions
that are important to your overall health.
It provides a protective chemical and
physical barrier between you and the

outside world, helps you interact with

your environment, makes vitamin D and
is part of your body’s total antioxidant
defense and detoxifying systems. Many
factors impact how well your skin can do
its job including:

« Your specific Skin Climate® that is
partly governed by your unique genetic
make-up

 Environmental factors including your
diet and lifestyle

« Your level of exposure to:

- Pollution/environmental foxins
- UV radiation from sunlight

Most of the factors that negatively
impact your skin’s function, either
contribute to the amount of foxins
within your body or prevent you from
eliminating them through your internal
detoxifying systems. These factors not
only contribute to signs of skin aging
including thinning, discoloration,
wrinkles, and dryness; they also
adversely impact how the rest of
your body functions. Over time,
they either contribute to the start
or to continued progression of
metabolic syndrome, and
age-related diseases

Orientation

What did you learn in Section 1?

including CVD, arthritis, type 2
diabetes, AD, and cancer. All these
conditions decrease your longevity.

Your body seeks to maintain homeostasis
(balance/stability). Mild, short-lived forms
of stress can improve skin health and
longevity by stimulating your antioxidant
enzyme production, detoxification, and
healthy cell survival mechanisms. Some
examples of mild stressors include:

» Calorie restriction
» Moderate exercise
« Pleasing and exciting life events

However, excess, and long-term stress
by various factors can have the opposite
effect. Your body works best when a
proper balance is maintained. Additional
examples where balance is particularly
important include:

» Omega-3/6 fatty acid intake
« Electrolyte and fluid intake
» Gut microbiome composition

Maintaining your healthy skin
and longevity is a lot about
maintaining proper balance!

When balance is disturbed by too
many negative factors, you can
take steps fo restore it by
choosing appropriate foods
and supplements.
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What is next on
your agenda?

In Section 2 you will find
out:

» How skin health is
connected to health in
other areas of your body

« What your skin condition
can tell you about how
other parts of your body
are functioning

» How the health of other
body systems can
impact skin health

» How skin health can
impact the health of
other body systems

p.1
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2 X0

Skin Health:
| et's Dig Deeper

What does your skin reveal about
your health & how does your skin

impact your health?

If by now, you have come to realize that your Skin Climate® can impact your
health, AND that your skin can also tell you a lot about what ails you, you
would be right! The type of skin you are in can both influence your well-being,
and help you discover what health problems you have! So, let us examine

those two things more closely.

More than Skin Deep: The Latest Science of Skin Health & Aging p.3
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How does your Skin Impact your Health?

Your skin:

e Is part of your immune sysftem. In that capacity, it forms a defensive barrier against
external pathogens.

« |s your second most important detoxifying organ, next to liver. In that capacity:

- It gets rid of internally produced bioactive waste substances, lipids, and cholesterol by

secrefing them in sweat and sebum.

- It destroys or neutralizes the harmful effects of externally derived xenobiotics
including heavy metals, drugs, environmental pollutants, cosmetics, and dietary
components such as food additives and synthetic supplements by™®:

- Inactivating and neutralizing them — which unfortunately makes
even more ROS

- Making internal antioxidant enzymes to scavenge those ROS,
plus ones that are formed by sunlight hitting your skin.

In doing so, your skin prevents you from being exposed to these harmful ROS that
contribute fo inflammaging. Inflammaging promotes both skin aging and various age-
related diseases (1-5) that reduce your longevity.

In essence your skin helps you regain balance following exposure to many and diverse
sfressors.

However, if your Skin Climate® has been altered to an inflammatory state by various
factors or is not satisfactorily nourished, it cannot carry out its essential immune and
detoxifying roles. That can contribute fo your deteriorating health. On the other hand, if
you look after your skin and maintain normal/healthy Skin Climate®, it will look after you!

What does your Skin reveal about your Health?

Your skin is like the canary in the coal mine. It can look and feel different if something is
not right in another part of your body. For example:

« Skin changes including rashes and itching, flushing, hyperpigmentation, spider veins,
and yellowing are early warning signs of alcohol abuse® and reduced liver function”

« Facial wrinkling in smokers can indicate their susceptibility to COPD®

» Redness and swelling characteristic of inflammation can accompany gastrointestinal
disorders®™,

So, pay attention to your skin. It could be trying to save you!

More than Skin Deep: The Latest Science of Skin Health & Aging

-O-

PROTIP

GOOD TO KNOW:
According to the
American Academy

of Dermatology, skin
changes, including
rashes, growths,
discoloration, and
texture differences,
can indicate serious
health problems™. On
the other hand, fewer
skin wrinkles are often
associated with lower
blood pressure, a lower
risk of heart disease
and stroke, and longer

life expectancy“?!
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4] The Gut-Skin Axis

Your skin, much like your gut/intestinal fract, is an integral

part of your immune system. Both:

» Form a defensive barrier that protects you against
external pathogens

» Are essential fo homeostasis

 Help regain that balance following damage by various
sfressors.

Many studies link gut health to immune and hormone
functions within skin, and gastrointestinal disorders are
often accompanied by visual skin changes®™® including
redness and swelling characteristic of inflammation. In
fact, 14% of patients with ulcerative colitis, 24% of people
with Crohn’s disease, and 25% of those with celiac disease,
also have skin problems, and psoriasis is more common
in patients with Crohn’s disease than in healthy people®®.
This intricate connection between the gut and skin has
led to the term “Gut-Skin Axis”, and increasingly skin
symptoms associated with abnormal gut microbiome are
being reported™.
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The gut microbiome is a diverse array of micro-organisms
including bacteria, fungi, protozoa, and viruses that

reside mostly in our intestines, where they maintain a
symbiotic relationship with us® and enormously impact
our health™, Negative changes in its composition and
function, fermed dysbiosis, are linked to altered immune
response, and the development of skin diseases, including
atopic dermatitis™ ™. On the other hand, a healthy human
microbiome can:

» Produce many nutrients important for human health

» Prevent infections

Beneficially influence immune response

Enhance human metabolism

Regulate the balance between health and disease

That is because nutrients and other bioactive substances
made by our residing microbiota, are skin and whole body
accessible™. Discovery of this connection led to the idea
that improving our microbiome can play a role in skin
disease prevention and treatment®, and overall health
and longevity.
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The gut microbiome can impact normal skin function, its immune response and subsequently
disease development and progression directly. That is because gut microbes and/or their
metabolites can travel to the skin through the blood stream. For instance, short chain fatty
acids (SCFAs) produced through fiber fermentation by good gut bacteria, can alter the type
of microorganisms growing within the skin. This subsequently impacts the skin’s immune
defenses®. Through these means, the microbiome helps regulate the balance between
health and disease™”. However, diet plays a fundamental role in shaping its composition and
function, and thus, determines the inter-relationship between your microbiome and you™.

Our typical diet over the past 40 years has been relatively low in fruits, vegetables, and other
fiber- and prebiotic-rich foods, and high in refined grains, alcohol, and ultra-processed foods.

These dietary factors negatively impact the gut microbiota composition and function and are
linked fo increased intestinal permeability and epigenetic changes in the immune system that
ultimately cause toxin accumulation and systemic inflammation @,

Much research has focused on supplementing with probiotics, which are live beneficial gut
bacteria found in yogurt, fermented vegetables, and sold as supplements. However, your
diet impacts their effectiveness, because the food you eat is
also the food they need to survive and flourish. This is where
prebiotics become important. Prebiotics are dietary fibers that
we cannot or only partly digest. They instead remain within
the digestive fract where they become food for beneficial
bacteria. Therefore, combining prebiotic ™ and probiotic

Ongoing Research
supplementation might be the best approach fo manipulate
Research on how the human gut microbiome impacts our

microbiome composition ™ essential to maximize beneficial
response to the foods and supplements we eat, shows we

effects.

can harness its potential ™ through our diet, so we can
In essence, ensuring you have a healthy microbiome helps prevent or freat a variety of skin conditions, including AD,
maintain a healthy Skin Climate® by nourishing your skin from psoriasis, and acne . This microbiome manipulation to
within through the “Gut-Skin Axis”. achieve, maintain or restore favourable gastrointestinal

health is also necessary to maintain and improve our
overall health®” and longevity. The ongoing Australian
Research Council Longevity Intervention study is the first
fo investigate this association, among other things “".
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47 The Liver-Skin Axis

Your liver helps maintain your nutrient and hormone

balance and plays a significant role in xenobiotic
detoxification “?. Its main job is to filter blood coming

from the digestive fract to obtain nutrients including
carbohydrates, fats, and proteins. It converts blood sugar
to glycogen that is used to make energy, makes amino
acids required for protein formation and makes bile that is
secreted info the small intestine where it helps break down
and process dietary fat. It also stores vitamins and minerals
and breaks down hormones so they can be eliminated,
thereby maintaining hormonal balance. In addition, the
liver removes toxins and waste products from the blood,
detoxifies chemicals and metabolizes drugs that are
secreted info bile for elimination .

Liver function is influenced by both nutrients within our
diet and environmental foxins:

o Nutrients: Diet effects liver enzyme function, even

in healthy people. For example, high carbohydrate, in
particular sugar laden diets, can significantly increase
certain liver enzymes and blood fats®?, which contributes
to liver stress.

e Toxin overload from our food, water, and the air we
breathe, can lead to a congested and overtaxed liver, and
build-up of toxins within us. Exposure to environmental
foxins such as heavy metals (e.g., lead and mercury) and
polychlorinated biphenyls (PCBs) increase liver enzymes
associated with liver injury that can lead to development
of liver disease including non-alcoholic fatty liver disease
(NAFLD)®.

Poor liver function can lead to overall changes in body
physiology, including foxin build-up and reduced ability
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fo metabolize nutrients. This also reduces nutrient supply
fo the skin, while toxins simultaneously accumulate there.
Consequently, symptoms of reduced liver function often
first appear in the skin” In fact, skin keratinocytes grown
in cell culture, are sometimes used to detect liver injury “.
Skin abnormalities that may indicate poor liver function
include ©:

e |rritation and itching
e Crusty nodules

o lrregularly shaped, pale patches on the arms
and legs caused by pigment loss (Bier spots)

e Spider veins and scattered, needle-thin superficial
capillaries

e Crimson coloration in the palms and fingertips

e Excessive bleeding and bruising

e Hyperpigmentation/brown liver spots, which
project an older appearance

e Hair and nail loss
» Yellowing appearance associated with jaundice

This connection between liver function and skin health has
led to the term “Liver-Skin Axis”“”.

Various foods and supplements can impact skin through
the liver-skin axis. For example, sulforaphane derived from
cruciferous vegetables can reduce liver stress related to
environmental toxins, and silymarin derived from milk
thistle helps to modify liver insult partly attributed to poor
diet.
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43 The Brain-Skin Axis

The “brain-skin axis” clarifies a link
between skin condition and mental

state. For example, itchy skin is often

a pervasive feature of psychiatric
disorders including obsessive compulsive
disorders, depression ®®, and psoriasis “”.
This itchiness is often responsible for
increased anxiety and negative feelings,
decreased self-esteem and quality of life,
and even for increased death @”.

In recent decades, a relatively new field
of medicine called Psycho-dermatology
has been developed to address the
complex interaction between the

skin and mind. Treatment of psycho-
dermatological disorders focuses on
improving function, reducing physical
distress, diagnosing, and treating
depression and anxiety associated with
skin disease, managing social isolation,
and improving patient self-esteem. Both
pharmacological and psychological
freatments are used to address such
disorders.

Some clinicians feel that psycho-
dermatology is unnecessary because
current medical practices already take

a holistic approach to freating

patients ©®. However, patients with
psycho-dermatologic disorders
frequently resist referral to mental health

professionals®P. As a result, they never
really get the help they need to address
all their symptoms that are related
through the “Brain-Skin Axis”. Therefore,
foods and supplements that combine
direct skin related therapeutic benefits
with mood/motivation enhancing and
sfress reducing effects may be just
what the doctor ordered! And they may
provide a bonus of enhanced longevity
because happy people live longer,
healthy lives.

The English Longitudinal Study of Aging
showed that personal well-being is
associated with greater survival. Other
studies report that happier older people
are less likely to develop daily living
activity declines, have better recoveries
in moftor, cognitive, and functional
performance after a heart attack or
stroke, and happiness is linked with
reduced death risk in both healthy and ill
populations .

Our brain and nerve functions are two of
the many factors that impact our ability
to repair cell and tissue damage that
accumulates throughout our lives .
Therefore, it is not surprising that happy
people, whose brains are functioning
well, live longer.

More than Skin Deep: The Latest Science of Skin Health & Aging

-O-

PROTIP

GOOD TO KNOW:

Most of your "happy
hormone", serotonin, is
made in your gut? So, your
gut communicates directly
with your brain through
the Gut-Brain Axis, and
your brain communicates
directly with your skin
through the Brain-Skin
Axis. That interconnection
of body systems has led
to another concept coined
the “Gut-Brain-Skin Axis”,
where your microbiome
can both impact your
stress response and your
skin’s response to that
stress®2 3%,
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44 Healthy Aging

Aging is an unavoidable, age-dependent gradual failure of homeostasis that occurs
at molecular, subcellular, cellular, tissue, and whole-body levelsc, and is a critical risk

factor for several age-related disorderse»

Even though our population life expectancy is continuously rising, our healthspan, defined as the years of healthy life,

is not ©_This highlights the need for strategies that promote longevity combined with healthy aging to ensure a good

quality of life as we age ©®.

4.47 What is Aging?

Aging is an inevitable and integral part of our lives. It
involves many physiological, metabolic, hormonal, immune
and neurocognitive changes that collectively contribute

fo the development of age-related metabolic disease and
physical disabilities over time ©?.

4.4.7 How and why do we Age?

Aging involves similar processes in most living species
that occur in response to accumulated “damage” that
happens throughout life. These processes are known as
the Hallmarks of Aging 3%, Your life, and quality of life,
progresses depending on how these processes evolve.
Different scientists define these processes in different
ways, but they essentially include:

e Genomic instability (DNA damage and functional loss)
e Telomere attrition (erosion/slow destruction)

e Epigenetic changes

o Loss of proteostasis

o Mitochondrial dysfunction

e Deregulated nutrient sensing and metabolism

e Cellular senescence

e Stem cell exhaustion

e Altered intercellular communication (cell signaling)

Many of these have been addressed in other parts of this
book, so this section will focus only on certain significant
aspects or contributors not already discussed.

Among these aging processes, felomere attrition is the
primary hallmark that determines how long we will live ¢*,

More than Skin Deep: The Latest Science of Skin Health & Aging
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-O-

PROTIP

GOOD TO KNOW:

DNA damage includes nonfunctional bonds and
epigenetic "sludge", that accumulates, leading to DNA
instability and dysfunction, cell stress, and premature
aging. Changes to reduce this damage & potentially
increase health and longevity include:

« Positive behavior modifications

 Limiting harmful environmental exposures
» Maintaining a healthy body weight

« Ensuring adequate restful sleep

» Exercising moderately

o Adherence to a Mediterranean dief

» Supplements including anfioxidants (e.g., beta-
carotfene, vitamins C and E), omega-3 fatty
acids “® and others

Genetic and epigenetic factors may play a bigger role the
older we get, while environmental and lifestyle factors play
a pivotal role during youth ©® However, all these factors
are connected because stress caused by environmental
factors, leads to the accumulation of accidental metabolic
errors and abnormalities, increases free radical and ROS

p.9
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production, and macromolecular
damage, at both cellular and tissue
levels as we progress through life.

We have already learned that:

e Minor stress can prevent or
eliminate genetic errors and
increase expression of genes
responsible for stress-resistance,
which boosts stress coping
capacity and slows aging.

On the other hand:

» Prolonged or severe stress
exposure exhausts our defense
mechanisms, causing drastic
accumulation of errors and
physiological abnormalities, which
accelerates the aging process ©®.

So, healthy aging is partly about
getting the right balance of stress
throughout life.

The other part is about preserving
body repair mechanisms.

During aging, cellular quality control
activities become dysfunctional.
These include processes like
profeostasis and autophagy, which
remove misfolded/damaged proteins
and dysfunctional organelles,
respectively. When dysfunction
happens, the body loses its capacity
fo repair any accumulated damage.
Therefore, our inifial resiliency against
stress factors that contribute to this
damage, PLUS how well we can repair
damage that has occurred, dictate
how well we will age.

Factors that impact our ability to
repair damage include our genetic
predisposition, stress response
system, brain and nerve function,

immune response, etc.“>. However,
that capacity to repair damage can
be enhanced through various means
including dietary modification and
supplement use.

Let’s look at some of the things
involved with deterioration, repair and

survival.

443 |Loss of proteostasis

In Part 3.3.21, Exercise, we learned
how important proteins are to
maintain our lean body mass to
enhance longevity. Here we are
falking about how proteins impact
cell longevity.

Proteostasis is the process that
regulates proteins within cells to
maintain their health, which ultimately
impacts the health of the whole
person. It includes protein specific
quality control functions such as
biosynthesis, folding, trafficking, and
degrading and eliminating damaged
proteins®.

During aging, profeins become
damaged through oxidation, and
bonds form indiscriminately between
fibers, causing them to tangle/clump
and become toxic fo cells. On top of
that, the functional capacity of the
quality control machinery declines,
which allows these damaged proteins
to accumulate @, If left unchecked,
they can contribute to loss of cell
function leading to senescence or cell
death.

More than Skin Deep: The Latest Science of Skin Health & Aging

4.4 .4 Autophagy

Autophagy is nature’s way of ridding
our bodies of damaged cells and/

or cell parts. It is an important
cellular recycling process needed

to remodel cellular contents, and

fo safeguard against accumulation

of damaged and tangled/clumped
biomolecules. Its activity is increased
under stressful conditions such as
oxidative stress“”. A similar process
called mitophagy does the same
thing specifically within mitochondria,
which also helps fo save energy. Both
autophagy and mitophagy are part
of the cell's response to free radicals
and mitochondrial dysfunction “2.

Autophagy systematically degrades
and recycles damaged organelles
and cell membranes. It is particularly
important to control protein
degradation and recycling because
excessive protein biosynthesis and
accumulation of misplaced and
misfolded proteins is foxic for cells.
It leads to stress, which in furn
diminishes synthesis of healthy and
normal proteins (i.e, your enzymes),
which are needed to perform all
metabolic processes. Therefore,
normal functioning autophagy is
critical for overall normal cell and

whole person function.

Autophagy is performed by
specialized enzymes that collectively
clean up cellular debris, but

their capacity to fulfill their roles
diminishes with age. However,
improving their function, contributes
fo longevity ©©.

p.10
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Age-suppressed autophagy can be reactivated by calorie
restriction“®. For example, subjects who maintained a

calorie restricted diet for 3-15 years, had less inflammation,

and increased levels of autophagy regulators that
improved their protein quality control processes and
enhanced removal of dysfunctional proteins and
organelles “*.

But autophagy does more than just repair/recycle

damaged organelles, cell membranes and proteins. It also

helps >

 Survive starvation by recycling unneeded proteins to
those essential for survival

= Degrade infectious agents (i.e, bacteria and viruses),
which prevents infection

Initiate programmed cell death — Currently it is unclear
whether autophagy activity in dying cells is the cause of
death or is instead a survival mechanism in an attempt
to prevent it. In any event, this type of programmed

cell death ultimately serves the same function as
apoptosis, although perhaps on a larger scale. Where
apoptosis destroys cells before they become cancerous,
programmed cell death associated with autophagy may
occur within a fumor setting, where larger quantities of
biological material must be destroyed and recycled to
sustain life ¢,

Autophagy failures may be the main reason for damaged
cell accumulation and aging “”. Defects in autophagy
have been linked fo various human diseases, including
neurodegeneration and cancer, and inferest in modulating
autophagy to freat these diseases has grown rapidly “®.

However, autophagy is another one of these double-
edged swords. It can both protect against cancer as
well as potentially contribute fo it growth depending on

various factors “> Interestingly, regulators of inflammation,

also control autophagy, and form a network that is critical
for normal tissue functions. However, this co-operative
network is dysregulated in cancer cells“®. Therefore,
stimulating autophagy in normal healthy cells is beneficial
but stimulating it in cancer cells is not.
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4.4.5 Chronic systemic inflammation - Inflammaging

The mechanism whereby chronic systemic inflammation
develops is described in Part 3.3.3 Pollution/environmental
toxins. Here we will look at how it relates to aging.

In recent years, the incidence of diseases associated with
chronic systemic inflammation has increased dramatically
for all age groups of people living in industrialized
countries who follow a Western lifestyle. However, those
disease rates are relatively low among non-Westernized
populations, where diets, lifestyles and ecological niches
resemble those of our ancestors.

Chronic systemic inflammation can be induced by poor
diet and lifestyle habits, and pollutants that can increase
oxidative stress, alter cell communication, and cause DNA
changes. These non-heritable, environmental factors were
found fo be the strongest contributors to differences in
chronic inflammation in a study, including 210 healthy
twins between 8 and 82 years old. It showed thaf lifelong
exposure o such physical, chemical, and biological
stresses, from the prenatal period onward, are the main
drivers of chronic systemic inflammation @®.

Chronic systemic inflammation that develops with
advanced age is sometimes also referred to as
“Inflammaging”. It is thought to accelerate the aging
process and worsen many age-related diseases. It occurs
in the absence of infection, is instead primarily driven by
infernal signals, and includes increased levels of blood
inflammatory markers “.

Most older people develop inflammaging, which makes
them highly susceptibility to chronic diseases, disability,
frailty, and premature death. Factors that influence
inflammaging include genetic susceptibility, central
obesity, increased gut permeability, microbiome changes,
cellular senescence, inflammation, oxidative stress caused
by dysfunctional mitochondria, immune cell dysregulation,
chronic infections ©®, overnutrition ®®, and chronic stress
occurring in any stage of an individual's life ©2. It causes
CVDs and is also a risk factor for chronic kidney disease,
diabetes, cancer, depression, dementia, and sarcopenia ©®*

More than Skin Deep: The Latest Science of Skin Health & Aging

Inflammaging can develop following accumulation of
misplaced and misfolded internally derived proteins

or mitochondrial DNA within cells ®®. These damaged
molecules are identified by immune cells as being
problematic (i.e, they are not healthy or normal and so
should be destroyed). This causes the immune cells to
start an inflammatory response.

In addition, as we age our immune system function
declines, triggering a cascade of events > which causes
low-grade chronic inflammation to development “”. This
process can occur in many fissues, and has been well-
researched in fat tissue, so | will use it as an example of
what happens at the tissue level.

As we age, white adipose/fat tissue accumulates around
our middle, is deposited in other tissues that typically
do not contain significant amounts of fatf, and the fat
stored on our hips and thighs tends to disappear.
Simultaneously it is infiltrated by inflammatory cells
that secret increased levels of inflammatory substances,
while its anti-inflammatory activities become subdued.
In addition, formation of new fat cells declines, oxidative
stress and mitochondrial dysfunction increases, blood
vessel formation decreases causing low oxygen supply,
and fibrosis and senescent cells accumulate ¢®.

Senescent cells are notorious contributors of inflammatory
substances to our aging body that is frying so hard fo
maintain homeostasis.

4.4.6 Telomere attrition

Chronic systemic inflammation has the potential fo
shorten your life by shortening your telomeres ©”
Telomeres are the protective “caps” located at each end
of your chromosomes that protect the integrity of your
unique information-carrying DNA ©®.

Every fime your cells divide, their telomeres shorten until
eventually they lose their ability to divide. This inability
to divide hampers tissue repair and is associated with cell
death. Thus, telomere length is a marker for aging ©”.

However, successive cell replication is not the only reason
why telomeres shorten. They also shorten in response
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fo infrinsic and extrinsic stress. In

this capacity, felomeres function as
stress sensors, where their shortening
limits replication of cells that have
accumulated significant damage.
These cells then undergo senescence,
rather than dying ©®.

-O-

PROTIP

EXPLAINED

Telomeres keep your DNA from
unraveling and fraying. Think of
them like the plastic fips at the
end of shoelaces. Each time DNA
replicates, the telomeres get
shorter. Once they are gone, the
DNA unravels, and the cell dies.

In any event, longer telomeres within
white blood cells and skeletal muscle
cells are associated with healthy
living, while shorter telomeres are
found in those with age-related
diseases, including cancer, CVD,
obesity, diabetes, chronic pain, and
stress 2,

Although our telomeres slowly
shorten over time as we age, the
rafte at which this process occurs can
be increased by inflammation and
oxidative stress, and this, increases
both the development of chronic
age-related diseases and the rate

of aging ©”. However, telomeres are
also sensitive to variations in positive
stress levels, mindset, and lifestyle,
and their rescue may be sufficient

to restore our cell viability ©* and
promote our longevity.

The enzyme in human cells that is
responsible for rebuilding telomeres
is called telomerase. Many factors
influence its activity including
lifestyle and diet, and human studies
show that beneficial modifications
over fime can significantly increase
telomere length ®. Therefore, we
should be able to directly influence
our telomere metabolism, slow their
deterioration, and diminish our aging
and perhaps extend our life and
healthspan “? by making positive
dietary and lifestyle changes.

447 Cellular senescence

Senescence or biological aging is the
gradual and inevitable deterioration
of function. It is the fate of all
multicellular organisms including us.
However, it can be delayed. The word
senescence can refer either fo cellular
senescence or the entire organism.
Here, we will be exploring what
happens in the cell. But keep in mind
that if it happens in enough of your
cells, it will also be happening to you
as a whole person.

Senescence is induced when
telomeres shorten®®. It is irreversible
cell growth arrest that can happen in
response to various cellular stressors
including oxidative stress, DNA
damage, harmful somatic mutations,
activation of oncogenes, cell-cell
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fusion and telomere erosion.

Senescent cell numbers increase as
we age. These cells are resistant to
apoptosis and can cause local and
systemic dysfunction®®, because
they are still alive, but they do not
perform normally. They cannot
replicate and have dramatic changes
in shape and structure, gene
expression, metabolism, epigenetic,
and other functions ©®. Typically,
they secrete a distinct profile of a
pro-inflammatory substances that
impact the function of neighboring
cells. Over time, accumulation of
such senescent cells can in turn
induce senescence in adjacent
young cells, thereby contributing to
fissue dysfunction and even tumor
formation ®®. It can also promote
many chronic health conditions
and diseases, including insulin
resistance, CVD, pulmonary arterial
hypertension, COPD, emphysema,
AD, Parkinson’s disease, macular
degeneration, osteoarthritis, and
cancer @,

How senescent cells develop this
pro-inflammatory state is not well
understood but may include a
combination of both internal and
external social, environmental and
lifestyle factors. The known internal
factors include DNA damage,
dysfunctional tfelomeres, epigenetic
changes, and oxidative stress. The
external contributors may include
chronic infections, lifestyle-induced
obesity, microbiome dysbiosis, poor
diet, social and cultural changes, and
environmental toxins .
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Senescent cells can be either good
or bad. They are beneficial during
embryonic development, wound
healing, and tissue repair. In addition,
as a protective mechanism, cells can
revert fo a senescent state rather
than becoming cancerous. On the
ofther hand, senescent cells have
been detected in many age-related
diseases and in a variety of different
tissues during aging, where they are
believed to play a negative role €%,

Various immune cells play a major
role in killing and clearing senescent
cells. However, immune system
aging diminishes that capacity,
which allows progressive build-up of
senescent cells within body tissues
over time ®®, thereby contributing

to the development of age-related
diseases®?.

448 Stem cell exhaustion

In Part 2.1 Skin Structure, we learned
about the role of stem cells in skin.
Stem cells are those having the
potential to develop info many
different types of cells within your
body. They exist in both embryonic
and adult tissue and in the latter
case, help to repair damaged tissue
by replacing dead or dying cells, and
play a vital role in maintaining tissue
homeostasis as we age ©® ¢,

Stem cell exhaustion is the decline
in both stem cell numbers and
their function. It occurs in virtually
all tissues and organs maintained
by adult stem cells, including the
skin, forebrain, bone, muscle, and

tissue involved in immune cell
differentiation ©”.

Stem cell exhaustion frequently

occurs in age-related diseases and is
one of the most significant hallmarks
of aging ®”, next to telomere attrition.

Our aging might partly arise from
the inability of some stem cell types
fo continue to replenish tissues with
specialized cells. In this regard, aging
may not just be a matter of increased
irreparable damage within cells and
their resulting senescence or death.
It could also include failure to replace
damaged or dying cells with fully
functioning cells because of dropping
stem cell numbers over time ©®.

This could have some obvious
ramifications in aging, particularly

in skin. As mentioned previously,
our basement membrane contains
stem cells needed for continuous
epidermal regeneration ©”. Failure of
stems cell fo generate functioning
epidermal cells can interfere in

your ability to maintain an effective
epidermal barrier. In addition, both
hair growth and pigmentation are
impacted by stem cell function. For
example, in aging hair follicles, stem
cells have diminished self-renewing
capacity/they are exhausted, and this
contributes to hair greying and hair
|OSS 8, 69)4

Stem cell aging and exhaustion are
also important drivers of whole-
body aging. Factors that can impact
stem cell exhaustion include genetic
predisposition, epigenetic, metabolic,
and nutrient changes, and challenges

More than Skin Deep: The Latest Science of Skin Health & Aging

to their homeostasis including
circadian rhythm interruptions, too

much exercise, and insufficient sleep.

Accumulation of these negative
stressors can significantly contribute
to dysfunction and decline of

adult stem cells during aging by
impacting profeostasis, autophagy,
inflammaging, tfelomere attrition and

cellular senescence ©”.
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Figure 1: The journey through an unhealthy life
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449 Your outcome

Figure Tis a summary of everything you have learned about how your cells respond to stress, to
profect themselves and ultimately you. It includes a sequence of Lines of Defense where various

cell processes initiate changes to repair damage, or whole cells alter their function or sacrifice
themselves, to be replaced by functional cells. When these lines of defense fail, carcinogenesis can
occur anywhere along the route. Keep in mind, that throughout this process, progressing from the
top of the pathway and continuing to the bottom:

 Telomere aftrition is occurring

 Tregs are accumulating. These modified lymphocytes can contribute
to development of autoimmune disorders.

 Stem cell exhaustion is occurring.

Your health, life and longevity are very much a balance between
your cells’ survival or death along this pathway.

You have the power to alter your life path by shifting your lifestyle, and dietary foods and
supplements intake towards achieving a metabolic state that:

» Maximizes the beneficial features of some of the above-mentioned mechanisms (i.e,, proteostasis,
mitophagy, autophagy, stem cell regeneration)

And

 Minimizes the detrimental impact of others (i.e, inflammaging, telomere attrition, cellular
senescence, stem cell exhaustion)

Doing so, may protect your genetic material, mitochondria, and metabolic regulators, thereby
preserving your cells. This ultimately impacts your skin aging and longevity.

How will you positively impact your skin, health, life and longevity?
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Your Skin Climate® can impact your
health. If you have a normal/healthy
Skin Climate®, your skin can help
you regain homeostasis following
exposure to many and diverse
stressors. However, if your skin has
been damaged by various factors
or is not satisfactorily nourished, it
changes your Skin Climate® to one
that is pro-inflammatory. As a resulf,
it cannot carry out its essential
detoxifying and immune enhancing
function. That can contribute to
your deteriorating health. On the
other hand, if you look after your
skin, it will look after you. It can
sometimes tell you that something
is not right in another part of

your body by developing some
characteristic sympfoms.

Your gut-skin axis, liver-skin axis,
and brain-skin axis are pathways
through which these organs
communicate with one another via
regulatory or metabolic processes,
to perform their respective
functions. Through these means,
the operational capacity of one can
impact that of the other, and vice
versa. In addition, sometimes

enhancing health of one is

Conclusion

What did you learn in Section 2?

necessary to correct a problem
in the other.

Aging is partly an imbalance
between lifefime exposure to
stressors and your ability to repair
the damage they cause Y Your
healthy aging depends on:

« Your initial resiliency against
stress factors that contribute fo
cell and tissue damage

» How well you can repair damage
that has occurred

The processes that impact damage

recovery, can be modified through

lifestyle and dietary changes to

approach a metabolic state that

balances between:

» Maximizing normal cell and tissue
repair, and preservation through
profeostasis, autophagy, and stem
cell renewal

AND

» Minimizing cell and tissue loss
atftributed fo senescence, cell
death, and/or carcinogenesis.

When the balance is shifted

towards cell and fissue loss, you

can take further steps fo repair
and restore the damage by
choosing appropriate foods and
supplements.

More than Skin Deep: The Latest Science of Skin Health & Aging

In Section 3:

The Top Foods and
Nutraceuticals to Benefit Skin
Health & Longevity, will tell
you:

1. Which foods and
supplements can support skin
health and longevity

2. What skin benefits were
achieved in human clinical
studies testing those foods
and supplements

3. What longevity benefits were
achieved in human clinical
studies testing those foods
and supplements

4. Which foods and
supplements are still being
researched in relation to
longevity
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Glossary of Terms

Apoptosis

A form of programmed cell death that occurs under normal

physiological as well as pathological/disease conditions and

involves specific changes in shape and biochemical features.

Epigenetic
Nongenetic influences on gene expression

Homeostasis

The constant state of steady internal, physical, and chemical
conditions maintained within living organisms that enables
optimal functioning and includes many metabolic variables
being kept within limits.

Mitochondria

Known as the powerplants within cells, are organelles/“organs”

with cells, that create energy from nutrients through a process
called cellular respiration.

| ist of Abbreviations

COPD = Chronic obstructive pulmonary disorder
CVD = Cardiovascular disease

DNA = Deoxyribonucleic acid

NAFLD = Non-alcoholic fatty liver disease
PCBs = Polychlorinated biphenyls

ROS = Reactive oxygen species

UV = Ultraviolet radiation

More than Skin Deep: The Latest Science of Skin Health & Aging

Proteostasis

The process that regulates creation and maintenance of
protfeins within the cell to maintain their health and that of the
organism itself.

Senescence

When a cell ages and permanently stops dividing but does
not die. During this phase, the cell is essentially in ‘suspended
animation’ because it is resistant to growth-promoting stimuli,
typically in response to DNA damage.
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This book is not intended to provide medical advice or to take the place of
medical advice and treatment from your personal physician. Readers are
advised to consult their doctors or qualified health professionals regarding
specific health questions. Neither the publisher nor the author takes
responsibility for the possible health consequences of any person reading

or following the information in this book. All readers, especially those taking
prescription or over-the-counter medications, should consult their physicians
before beginning any nutrition or supplement program.

* These statements have not been evaluated by the Food and Drug
Administration. This book is not intended to diagnose, treat, cure or
prevent any disease.
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