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AS WE SEE IT

Add Five More Years
with One Therapy

My 40-year quest to persuade
supporters to keep their blood pressure
In lower ranges continues to fail!

I "Il never forget a call | received
from a dedicated Life Exten-
sion® supporter in the 1980s
who had suffered an ischemic
stroke.

He was fortunate to fully recover.

My first question was about
his blood pressure. It was
elevated.

This supporter recalled our warn-
ing to keep blood pressure below
120/80 mmHg. He nonetheless
thought that his healthy diet and
supplements protected against the
effects of hypertension.

| instantly responded that we

never implied that anything could

protect the brain against the
destructive impact of high blood
pressure.

Despite my many articles and live
presentations, | continue to inter-
act with readers of this magazine
who don’t optimize their blood
pressure.

One study shows total life expec-

tancy is five years longer in
people with blood pressure below
120/80 mmHg compared to people
at 140/90 mmHg and above.'

WILLIAM FALOON

More recent data confirm the
magnitude of heart attacks and
strokes occurring in those who fail
to target systolic blood pressure
below 120-130 mmHg.

This editorial describes the lost life
years that have occurred because
of this single health issue and
discusses how easy it is to take
corrective actions.

NOVEMBER 2020 | LIFE EXTENSION | 7



AS WE SEE IT

Each time your heart beats, it
generates systolic pressure that
enables oxygenated blood to
circulate throughout your body.

Normal aging usually results in
elevation of systolic blood pressure
that damages arteries and delicate
capillary beds.

Excess systolic blood pressure
causes or contributes to:2®

e Coronary artery disease

e Aortic valve stenosis

e Cerebral vascular disease
¢ Kidney failure

¢ Retinopathy and other eye
disorders

e Dementia

Blood pressure is increasing
worldwide due to ever-growing
numbers of overweight and obese
individuals.

If effective medications were not
available, | would not be as adamant
in urging everyone to achieve opti-
mal blood pressure readings.

To use a simple analogy, imagine
the sprinkler head on your garden
hose is turned to the “off” position.

Would your vinyl hose remain
intact longer if there were a small
amount of water pressure coming
from the spigot or if the spigot were
turned all the way up, meaning your
vinyl hose would have to contain
high water pressure?

| hope the answer is obvious,
i.e., lower pressure inflicts less
damage!

The Framingham Heart Study

You may recall reading about the
Framingham Heart Study but may
not realize its significance.

Prior to Framingham, there were
no strong and reliable data about
heart attack and stroke prevention.
This meant that doctors lacked the
necessary evidence to optimally
reduce the heart attack and stroke
risk.

Findings from Framingham have
averted hundreds of millions of car-
diovascular events, yet the major-
ity of the public overlooks these
remarkable data sets.

Elevated blood pressure is a
major modifiable risk factor for
cardiovascular disease and
mortality.8”

According to a 2002 World Health
Organization report, suboptimal
blood pressure (defined as systolic
blood pressure over 115 mmHg)
was estimated to be responsible for
62% of cerebrovascular disease and
49% of coronary heart disease.®

The relationship between blood
pressure and cardiovascular disease
is well established.®

These data are consistent with
our longstanding definition of
optimal blood pressure of 115/75
mmHg.

Based on this, when systolic
blood pressure is over 115 mmHg,
this means it is suboptimal. Typical
aging people often have systolic
readings far above 140 mmHg.

Older people with preexist-
ing vascular disease or circula-
tory deficits, however, often need
higher systolic pressure (around
130 to 140 mmHg) to ensure ade-
quate circulation to their brain and
kidneys.1°

The irony of this is that hyperten-
sion in early life damages capillary
beds that then require higher-than-
optimal systolic pressure to obtain
adequate blood flow to critical
organs (e.g. brain, kidneys).

Such higher systolic pressure —
despite being necessary in these
types of cases—also inflicts more
vascular damage.

Impact of
Blood Pressure on Lifespans

Although many past studies have
attempted to estimate the impact of
hypertension on heart attack and
stroke risk, relatively few studies
have looked at the impact of blood
pressure on life expectancy.
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In addition, the life expectancy
effects of elevated blood pressure in
people without cardiovascular dis-
ease was not well-studied in the past.

One of the first studies to esti-
mate the relative impact of different
blood pressure ranges/targets upon
life expectancy used data from the
Framingham Heart Study.'

The participants in this study
were allocated in the following blood
pressure groups:

e Group 1: Blood pressure
below 120/80 mmHg

e Group 2: Systolic blood pres-
sure between 120-139 mmHg

e Group 3: Blood pressure
over 140/90 mmHg

Average follow up was 27.5 years,
which is an impressive amount of
time for human studies.

There was an overall increase in
risk of heart attacks and strokes
in Group 2 (systolic blood pressure
between 120-139 mmHg and Group

3 (blood pressure over 140/90
mmHg) compared to Group 1.

Significant increases in mortality
(deaths) were observed in Group 3
(systolic over 140 mmHg), but not
Group 1 and 2.

This is somewhat encouraging for
those who require a higher systolic
pressure of around 130 mmHg as
there was not a significant overall
mortality increase.

The life expectancy differences
between Group 1 (below 120/80
mmHg), Group 2 (systolic 120-
139 mmHg) and Group 3 (systolic
over 140 mmHg), however, were
substantial.

Compared to Group 1 (below
120/80 mmHg), Group 3 (over
140/90 mmHg) had a decrease in
total life expectancy of about five
years.

Group 2 (systolic pressure
between 120-139 mmHg) had a
decrease in total life expectancy
that was about half as much as
Group 3 (over 140 mmHg).

AS WE SEE IT

These observational data reveal
the long-term damage inflicted by
the higher blood pressure seen in
Group 2 and Group 3 compared
to Group 1 (systolic blood pressure
below 120 mmHg).

A conclusion by the authors
of this observational study is that
blood pressure control should be
initiated as soon as age 40."

We at Life Extension have urged
this for people of all ages (especially
overweight and obese individuals)
since elevated blood pressure
in early life can inflict irreversible
circulatory damage.

Confirmatory Results
From 2017 and 2019 Studies

The study | just described
was published in 2005 using
Framingham data that were obser-
vational and had limitations.

More recent tightly controlled
studies validate the risks of sub-
optimal blood pressure control.

NOVEMBER 2020 | LIFE EXTENSION | 9



AS WE SEE IT

Findings published in 2017 led
to massive changes in conventional
guidelines. These new recommend-
ations target systolic pressure
below 120 mmHg in most people.
This study was widely publicized
and showed a 25% reduction in risk
of cardiovascular events when
systolic blood pressure is targeted
below 120 mmHg.""

Studies presented at the
American Heart Association’s
annual meeting in November 2019
clarified some of these findings and
suggest that additional years of life
can be added with aggressive blood
pressure control.™

According to the president of the
American Heart Association:!

“.. this analysis suggests that
a 50-year-old person with
systolic pressure under
120 mmHg could expect to

live almost 3 years longer.”

By age 65, the lifespan increase
in response to systolic pressure
targeted below 120 was more
than a year. The lifespan increase

dropped to 10 months when opti-
mal blood pressure control was not
initiated until age 80."

To put the findings in terms of
their real-world significance, data
from the Centers for Disease
Control and Prevention show that
nearly 1,300 Americans die each
day with high blood pressure as a
primary or contributing cause.

This prompted our Life
Extension® scientific team to esti-
mate how many Americans may have
needlessly died of hypertensive-
related disorders since 1980 when
LifeExtension® started publishing a
health newsletter.

Unprecedented
Human Carnage

Beginning around 1980, blood
pressure levels and cardiovascular
risks began to show that low nor-
mal was better.

In 2003 the cumulative data sug-
gested that blood pressure guidelines
needed to be lowered.

It was not until 2017 that Life
Extension’s suggestions dating

back to the early 1980s —(that opti-
mal blood pressure is below 120/80
mmHg) —were formally implemented
in standard clinical practice.™

To roughly estimate how many
lost American “life years” occurred
because of this delay in lowering
blood pressure guidelines, Life
Extension’s scientific staff amal-
gamated relevant published data
beginning in the year 1980.

Here is the Executive Summary of
our findings:

“On the basis of the available sci-
entific evidence, we can roughly
estimate years of life lost attrib-

utable to hypertension. From the
data we were able to collect and

analyze, we estimate that approxi
mately 37,712,740 years of life
may have been lost between

1980 and 2014 due to hyperten-
sion as an underlying cause in
adults aged 45 to 85+ years.”

In case the number is confus-
ing, assume that each person who
died from less-than-optimal blood
pressure between 1980 and 2014
lost on average five years of life.
This prompts us to estimate that
roughly 37 million years of life were
needlessly lost from hypertensive-
related causes during this 34-year
period (1980-2014).

If you cut our estimate by 80%,
it still comes to over seven million
years of life lost due to hypertension.

Findings from the studies
described in this editorial provide
stark evidence of why you need to
look beyond conventional medicine
guidelines when seeking to extend
your healthy longevity.

And what | like so much now-
adays is that you can type into
Google or www.pubmed.gov search
terms like “hypertension and mor-
tality risk” and read the scientific
reports yourself.
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Refocusing Priorities

In today’s soundbite media world,
a catastrophic event involving the
death of as little as ONE person gen-
erates headline news.

Meanwhile, over 1,600 American
cancer patients perish every day
and even more suffer and die from
cardiovascular disorders.*1°

My perturbation about excess
media coverage of these rare cata-
strophic occurrences is that it dis-
tracts from what needs to be done
to address the 5,000 Americans
dying each day from degenerative
diseases of aging.

AS WE SEE IT

A Solution to the Hypertension Crisis

The prevalence and severity of today’s hypertension
crisis cannot be overstated. Too many people over
ages 65 and 75 have dangerously elevated systolic
blood pressure.

Yet drugs that can safely drop blood pressure into
safer ranges are grossly underutilized.

At-home blood pressure monitors are accurate
and inexpensive. They allow for far more careful and
precise monitoring of blood pressure than visiting a
doctor several times a year.

That’s because blood pressure readings vary dra-
matically in response to a range of factors such as
time of day or night, stress levels, and various other
routine circumstances. By checking one’s blood
pressure at home, one can identify when systolic
“spikes” are occurring and adjust their anti-hyper-
tensive drug intake, in consultation with a medical
professional.

Physician Assistants and Nurse Practitioners

More physician assistants and nurse practitioners
should be on the front lines in curbing the epidemic
of hypertension plaguing older and overweight
individuals.

Under this scenario, you would bring a history of
your at-home blood pressure readings to a physi-
cian’s assistant or nurse practitioner, who can then
prescribe low doses of drugs like telmisartan, an
angiotensin receptor blocker (ARB) drug, a beta-
blocker like carvedilol, and/or a diuretic.

Following the advice of this medical professional,
you would begin taking the prescribed low doses
of these drugs and continue monitoring your blood
pressure.

If this approach failed to lower your blood pressure
to optimal levels (115/75 mmHg), your medical pro-
fessional could adjust the dose of anti-hypertensive
medication.

Under this scenario, those who don’t like going to
doctors could monitor themselves, keeping records
of blood pressure readings at various times of the
day and bring the reports to a physician assistant
or nurse practitioner so that other low-dose anti-
hypertensive drugs could be tried, and thus achieve
improved blood pressure control.

This could also be accomplished via convenient
telemedicine conferences with the medical profes-
sional. The net effect would reduce medical outlays
and improve patient outcomes.

Contrast the cost-effective scenario | propose to
one in which people have an annual exam, one
blood pressure reading, are prescribed one dose
of one drug and then wait another 3-12 months to
reevaluate.

Empowering patients to take control of their own
blood pressure could spare millions of Americans
each year from the multitude of diseases that hyper-
tension silently inflicts.

NOVEMBER 2020 | LIFE EXTENSION | 11



AS WE SEE IT

Easy Ways to Lower
Blood Pressure

The risks posed by even modest
blood pressure spikes were long ago
quantified. Yet too many aging and
obese Americans have dangerously
high blood pressure.

Nutrients (like garlic,'®'® melato-
nin,2%-22 and fish oil*2%) can lower sys-
tolic pressure a few points, but most
hypertensives need to either lose
weight and/or take drugs, some that
have side benefits.

A common drug class used to
reduce blood pressure are beta-
blockers. The beta-blocker drug
carvedilol has been associated with
lower cancer risk in some studies.?6-2°

A drug called telmisartan is a dif-
ferent class of medication that has
been shown to improve endothe-
lial function, in addition to reducing
stubbornly high blood pressure.30-33

Please initiate measures to bring
your blood pressure into optimal
ranges.

| hope to reach a point where no
supporter suffers a hypertensive-
related disorder that was easily
preventable.

For longer life,

N/

William Faloon, Co-Founder
Life Extension Buyers Club
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IN THE NEWS

In the News

Glucosamine Supplementation
Linked to Lower Mortality Risk

There was a lower risk of death from
cardiovascular disease, cancer, respiratory
disease, digestive diseases, or any cause,
among individuals who supplemented with
glucosamine, in comparison with those who
didn’t, a study published in Annals of the
Rheumatic Diseases found.*

Researchers looked at 495,077 partici-
pants enrolled in the UK Biobank study.
During a median of 8.9 years, 19,882
deaths occurred, which included 3,802
deaths from cardiovascular disease,
8,090 from cancer, 3,380 from respiratory
disease and 1,061 from digestive disease.

Regular use of glucosamine supplements
was reported by 19.1% of the participants
at baseline.

Those individuals who regularly supple-
mented with glucosamine, compared to
those who didn’t, had:

® 27% lower risk of death from
respiratory disease,

® 26% lower risk of dying from
digestive disease,

¢ 18% lower risk of death from
cardiovascular disease,

® 6% lower risk of dying from
cancer, and

* 15% lower risk of death from
any cause.

Editor’s Note: Glucosamine is a nutritional supple-
ment used in the management of arthritis and joint pain.
These newly identified benefits are being studied now to
ascertain if supplementing with 500-1500 mg a day of
glucosamine might be an effective way to reduce the
risk of age-related disorders and all-cause mortality.

* Ann Rheum Dis. 2020 Jun;79(6):829-836.
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IN THE NEWS

Eating Less Salt Helps
Support Healthy
Immune Function

One simple way to help maintain
healthy immune function is to lower
salt intake, according to a study
published in Science Translational
Medicine.”

Researchers studied the effects of
a high-salt diet in mice and humans.
Mice infected with listeria that
received a high-salt diet had 100 to
1,000 times more of the bacteria in
their spleens and livers than animals
that consumed normal diets.

In humans who consumed an
extra six grams of salt per day,
immune cells in the blood known
as granulocytes were less effective
against bacteria, and levels of gluco-
corticoids increased.

When a high amount of salt is
consumed, it is filtered by the kid-
neys, whose sodium chloride sensor
activates salt excretion in the urine.
This sensor is also responsible for
the accumulation of glucocorticoids
that inhibit the function of granulo-
cytes that primarily attack bacte-
ria. When granulocyte function is
impaired, infections are more severe.

Editor’s Note: Additionally, according to the
World Health Organization, “Salt intake of less
than five grams per day for adults helps to re-
duce blood pressure and risk of cardiovascular
disease, stroke, and coronary heart attack.”

* Sci Trans! Med. 2020 Mar 25;12(536).

18 | LIFE EXTENSION | NOVEMBER 2020



IN THE NEWS

Reduced Heart Failure
with Higher
Magnesium Intake

Research findings published in
the Journal of the American Heart
Association show a lower risk of
heart failure among participants in
the Women'’s Health Initiative (WHI)
who had a greater intake of mag-
nesium, compared to those whose
intake was low.”

The study evaluated data from
97,725 postmenopausal women
who were free of heart failure on
enrollment. Questionnaires com-
pleted by the participants after
enrolling were evaluated for mag-
nesium intake from food and supple-
ments. During a median follow-up
period of 8.1 years, 2,153 hospital-
izations for heart failure occurred.

Compared to the top 25% of
magnesium consumers, who
ingested an average of 461 mg
per day, women whose intake was
among the lowest 25% at 207.5 mg
per day had a 26% greater adjusted
risk of heart failure.

When magnesium from food
alone was analyzed, the risk of heart
failure for those consuming the least
amount was 32% higher than the
group with the greatest consumption.

Editor’s Note: “Women represent a large pro-
portion of the growing heart failure epidemic,
yet data are lacking regarding optimal dietary
and lifestyle prevention strategies for them,”
the authors stated.

*J Am Heart Assoc. 2020 Apr 7;9(7):e013570.
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IN THE NEWS

Metformin Use
Associated with Improved
Postoperative Survival
Among Diabetics

A lower risk of readmission or
mortality following surgery was
found among patients who were
using the antidiabetic prescription
medication metformin, research
reported in JAMA Surgery revealed.”

The study included 10,088 dia-
betics who were hospitalized for
major surgery between January
2010 and January 2016. There were
5,962 individuals who had a pre-
scription for metformin during 180
days prior to their surgery, who were
matched with 5,460 people who did
not have a prescription.

Having a prescription for met-
formin was associated with a 28%
lower 90-day postoperative mortal-
ity risk compared to the risk experi-
enced by those who were not using
the drug.

Metformin was also associated
with a lower 30-day and 90-day
postoperative risk of readmission,
indicating fewer postoperative com-
plications.

It was further determined that
metformin was associated with a
22% increase in five-year survival
in comparison with not having been
prescribed the drug.

Editor’s Note: Preoperative inflammation, as
determined by the ratio of white blood cells
known as neutrophils to leukocytes, was sig-
nificantly lower among metformin-treated pa-
tients, which may be one mechanism through
which the drug confers its protective effects.

* JAMA Surg. 2020 Apr 8;155(6):e200416.
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Are You Resolving

INFLAMMATION?

BY CHANCELLOR FALOON

Chronic inflammation is connected to degenerative
aging.

This has prompted scientists to coin the term “inflammaging”
to describe this destructive process.'

Recent discoveries shed light on our understanding of
inflammaging.?

Research shows that resolution of inflammation may be as
important as inhibition of inflammation in the fight against
age-related disorders.

The field of inflammation resolution is generating increasing
interest.

This led scientists to identify compounds that help resolve
inflammation. They are named:

Specialized pro-resolving mediators (SPMs)
Increasing SPM levels in preclinical models yields compelling
findings.®

Clinical trials are currently recruiting participants and
publishing results.*
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How SPMs Resolve Inflammation

Specialized pro-resolving mediators are extracted
from polyunsaturated fatty acids, predominantly found
in fish.?

In response to certain conditions, such as inflam-
mation, small amounts of omega-3 fatty acids are
converted to even more beneficial compounds: SPMs.?

Chronic inflammatory conditions such as inflammag-
ing, have been associated with lower concentrations of
SPMs in the body.®

SPMs resolve inflammation by three mechanisms:%®

* Removing dead and dying cells through a
process in which macrophage immune cells
engulf and digest dying or dead cells. This helps
clean up the aftermath of inflammatory cas-
cades.

* Restoring inflammation balance by decreasing
pro-inflammatory mediators, while increasing
compounds that have anti-inflammatory activity.

e Renewing damaged tissue by promoting cellular
regeneration.

These benefits promise to help prevent many chronic
aging disorders including deposition of plaque in the
arteries (atherosclerosis).®

Macrophages

Ve

Human Artery

Inflamed Arteries

Inflammation is a key player in the development of
heart disease.

Atherosclerosis is partially driven by an imbalance
between pro-inflammatory and inflammation-
resolving mechanisms in the artery inner walls.®

Atherosclerosis can begin when LDL cholesterol (the

“bad” cholesterol) particles get trapped inside the endo-
thelium (lining of the arteries).

Macrophages enter the endothelium to clear
out these oxidized LDL particles. If there is a lack of
pro-resolving mediators, these macrophages will
change into foam cells.®

This is a dangerous state that generally results in
the foam cells dying and releasing their contents,
creating an even greater pro-inflammatory environ-
ment.®

SPMs come into play here by initiating the removal
of dead cells and foam cells through a process called
efferocytosis.

If these cells are not removed, they contribute to
plaque progression, which leads to atherosclerosis that
endangers the heart, kidneys, and brain.®™

26 | LIFE EXTENSION | NOVEMBER 2020



ARE YOU RESOLVING INFLAMMATION?

Omega-3-Rich Diet
(Anti-inflammatory)

EPA DHA

[\

e Suppress inflammation e Promote healing
e Protect against cellular damage

How SPMs Differ
from Omega-3s

The process of converting omega-3 fatty acids into
SPMs requires several steps in the body.

When one eats cold water fish or takes fish oil
supplements, tiny amounts may be converted to
pro-resolving mediators (SPMs).

To meaningfully resolve inflammaging, higher
amounts of standardized SPMs are often required
beyond what can be obtained with fish oil.

Preclinical Research
on SPM Precursors

In preclinical studies, SPMs and SPM precursors
have been shown to have a variety of biological benefits.

A clinical trial of a combination of omega-3 fatty
acids and SPMs demonstrates powerful effects on a
range of immune, inflammatory, and blood-clotting
indices.

Studies in mice have demonstrated impressive
resolution benefits in a variety of disease models using
the SPM precursor 18-HEPE.

SPM precursors enable formation of specialized
pro-resolving mediators (SPMs) in the body.

One study involved a rodent model that mimics some
of the complications related to cardiovascular disease.
Following surgery, researchers injected mice with the
SPM precursor 18-HEPE every three days.?

The mice that received 18-HEPE were significantly
shielded from damaging complications brought on by
the surgical procedure.

Another study used a mouse model of melanoma
metastasis. Researchers pretreated mouse melanoma
cells with the SPM precursor 18-HEPE while controls
were not treated.

Healthy mice were then administered the SPM
precursor 18-HEPE-treated melanoma cells and
received additional 18-HEPE injections every other
day. The SPM precursor-treated mice had signifi-
cantly /ess formation of tumor colonies compared to
controls.™

Another group of researchers found that
treatment with the SPM precursor 17-HDHA was able
to reverse pain behavior in two rat models of osteo-
arthritis.™

The Science Behind Specialized
Pro-Resolving Mediators (SPMs)

SPM precursors are predominantly derived
from the omega-3 fatty acids EPA and DHA.

But obtaining meaningful potencies of SPMs
requires a series of complex metabolic
processes that are often lacking in aging
individuals.

The omega-3 fatty acid precursors needed to
produce SPMs in the body include:™

e 18-HEPE
(18-hydroxyeicosapentaenoic acid)

e 17-HDHA
(17-hydroxydocosahexaenoic acid)

¢ 14-HDHA
(14-hydroxydocosahexaenoic acid).

These precursors listed above are then
converted into the following specialized
pro-resolving mediators (SPMs):

¢ Resolvins
¢ Protectins
e Maresins

These make up the bulk of the SPMs that tar-
get inflammation through the three steps of
removing, restoring and renewing.
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New Human Trial of
SPM Precursors

A human trial of SPM precursors was published in
January 2020 and showed remarkable results.

In this study, 22 healthy volunteers aged 19 to 37
were randomized. One group received an enriched
fish oil supplement containing omega-3 PUFAs plus a
combination of SPM precursors, including 18-HEPE,
17-HDHA, and 14-HDHA. The other group received a
placebo.®

Researchers separated the participants into different
dosing groups and performed a series of tests. They
were able to conclude that the SPM precursors:

e Significantly increased cell surface proteins
involved in reversing inflammation and plate-
let aggregation (which leads to harmful clotting)
caused by the addition of a pro-inflammatory
stimulus in the drawn blood of the patients.

e Increased clearance of Staphylococcus aureus
and E. coli, by immune cells, which was highest
at the final measurement, after 24 hours.

e Decreased platelet activation, a central part of
the process that leads to a blood clot, in asso-
ciation with an increased level of resolvins.

¢ Increased the expression of genes linked to
immune responses, recruitment of immune
cells that fight infection and other diseases, and
cellular metabolism in peripheral blood cells.

-
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Omega-3s Help Resolve Inflammation

Because the original sources of SPMs are primarily
the omega-3 fatty acids EPA and DHA, increasing the
intake of these healthy fats will assist in resolving inflam-
mation.19-21

In a recent clinical trial, researchers showed that in
response to a pro-inflammatory stimulus, EPA and DHA
intake leads to the formation of more SPMs.?

For five months, participants were given either EPA
and DHA or a placebo daily, before receiving a pro-
inflammatory stimulus. Blood was collected daily for
five days after receiving the stimulus.

By the fifth day, the group that received the EPA and
DHA had 229% higher SPM levels than the placebo
group. The levels of systemic inflammation, as measured
by C-reactive protein, were significantly lower in the
EPA/DHA treatment group compared to placebo.

The researchers repeated this testing using slight
variations with their methods. Results consistently
showed that EPA and DHA intake increases the level of
SPMs in response to a pro-inflammatory stimulus.

This is great news for those who eat lots of
cold-water fish and/or take high-potency fish oil
supplements. Those with potential inflammaging
issues may want to add a supplement providing
standardized potencies of:

¢ Resolvins

¢ Protectins

e Maresins
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WHAT YOU NEED TO KNOW

SPM Precursors +
Omega-3s Resolve
Inflammation

m Chronic inflammation is a major risk
factor in aging, age-related disease, and
degenerative disorders.

m Scientists have identified compounds
that resolve inflammation, called special-
ized pro-resolving mediators (SPMs).

m SPMs are mostly derived from the
omega-3 fatty acids EPA and DHA,
which are primarily found in fish. A
recent clinical trial showed that supple-
mentation with a marine oil enriched
with SPM precursors increases SPM
levels and helps resolve inflammation.

m Another clinical trial showed that supple-
mentation with omega-3s also increased
SPMs in the body and helped lower lev-
els of the inflammatory marker C-reac-
tive protein.

Preclinical Research on SPMs

Preclinical data demonstrate promising results
from the direct use of specialized pro-resolv-
ing mediators (SPMs).

In one study, researchers tested the effects
of an SPM resolvin on mice that had obe-
sity-associated osteoarthritis. The treatment
was injected into the animals’ joints. The
results showed a significant reduction in pro-
inflammatory macrophage infiltration into the
soft tissue surrounding the joints (synovium),
reduced severity of synovium inflammation,
and prevention of cartilage degradation.'

A review of preclinical studies concluded that
SPMs may be an effective treatment for gum
disease (periodontitis). These studies showed
that topical application of a resolvin and a
lipoxin (an omega-6-derived SPM) to inflamed
periodontal tissue results in a significant pre-
vention of tooth loss compared to the control
group.'®

A mouse study showed that injections with the
SPM maresin reduced inflammation-induced
neuropathic pain.'”

Summary

Chronic inflammation is so strongly correlated with
age that scientists describe it as inflammaging."

For decades, researchers have been studying how
to better inhibit inflammation. They are now also
beginning to understand the importance of resolving
inflammation.

An abundance of preclinical data has demonstrated
substantial potential benefits of having higher levels of
specialized pro-resolving mediators (SPMs) or SPM
precursors.

Polyunsaturated fatty acids, particularly the
omega-3 class, can be made into SPMs in your body.
However, taking SPM precursors directly may be more
effective.

Those concerned about chronic inflammation
and persistently elevated inflammatory markers (like
C-reactive protein and interleukin-6) may want to add
a multi-SPM formula to their intake of omega-3 fatty
acids.
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Several clinical trials on SPM precursors are under-
way, with some completed and some still recruiting
participants.*

Life Extension® is also now recruiting generally
healthy people for a clinical trial. If you are in the Fort
Lauderdale area and are interested in participating,
please call 1-866-517-4536.

If you have any questions on the scientific content
of this article, please call a Life Extension®
Wellness Specialist at 1-866-864-3027.
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BEYOND CBD:
Plant-Based
Endocannabinoid
Support

Scientists have discovered that
the endocannabinoid system
influences the balance and func-
tion of almost all bodily systems.

The endocannabinoid system
plays an important role in brain
function, influencing mood,
learning and memory, pain
control, sleep, appetite, and more.

But as we age, the endocan-
nabinoid system becomes less
active."? That can lead to accel-
erated aging and increased

susceptibility to disease.’

Research has shown that the
endocannabinoid system plays a
profound role throughout the rest
of the body, affecting everything
from bone strength to fat and
glucose metabolism.?

BY PAUL JOHNSON

In the past years CBD (canna-
bidiol) products have become
increasingly popular, ranging from
a variety of formulations from oils
to cosmetics.

This comes from the fact that
CBD interacts with and supports
the endocannabinoid system.

The problem is that there are
many unanswered questions
about the quality and efficacy
of the CBD-containing products
purchased commercially.

For those who want to improve
their internal endocannabinoid
functions, scientists have iden-
tified four plant compounds
that favorably influence the endo-
cannabinoid system in multiple
ways.

......
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What Is the
Endocannabinoid System?

Like hormones and nerve cells, the endocannabinoid
system is a cellular communication system, allowing
various cells to send signals to others.

It helps to regulate and maintain the optimal function
of many bodily systems.

It also helps maintain homeostasis, stability in
response to changes in the environment, throughout
the body.

The endocannabinoid system is active in most
tissues. It has been identified in brain, bone, muscle,
liver, and fat tissue, immune cells, and more.'

It’s made up of three parts:

e Signaling molecules called endocannabinoids,

¢ Receptors found throughout the body,
to which the endocannabinoids bind to
transmit a signal, and

* Enzymes which break down the
endocannabinoids once their work is done.

Two of the best-known endocannabinoids are
anandamide (AEA) and 2-arachidonoyl glycerol (2-AG).
They interact with receptors throughout the body.

The name “endocannabinoid” comes from the fact
that plant-based cannabinoid compounds, such

as those found in cannabis, influence cannabinoid
receptors on cell membranes. “Endo” refers to some-
thing formed within the body.

Unlike cannabinoids from cannabis, endocanna-
binoids do not have psychoactive effects. But they
have a profound impact on the brain and body.

The Endocannabinoid System
and the Brain

In the brain, the endocannabinoid system has been
shown to be neuroprotective,' shielding brain cells
against damage and age-related changes.

As a result, it is a promising research target in
the battle to help protect against cognitive decline
and diseases such as Alzheimer’s and Parkinson’s
disease.’

Its effects in the brain also relate to many essential
quality-of-life factors: mood, pain perception, cognition
and memory, appetite regulation, and sleep.24

On a cellular level, scientists have found that the
endocannabinoid system protects the brain by:’

¢ Regulating brain “helper” cells. The glial cells
in the brain are support cells that are vital to
normal brain function. The endocannabinoid
system maintains their function, supporting
brain cells, preventing inflammation, and
guarding against neurodegeneration.
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* Promoting formation of new neurons. Body-Wide Effects
As we age, our ability to form new nerve cells
declines. This is a major contributor to cognitive
and functional decline. The endocannabinoid
system increases neurogenesis, helping to
maintain learning and memory. °

Beyond the brain, the endocannabinoid system
has a wide range of effects. It has been found to
regulate: 2

Bone remodeling, in which old bone

- tissue is replaced by strong, new bone,
* Boosting synaptic plasticity. The ability of

our synapses, where neurons communicate, to e Gastrointestinal function
adapt to new information also diminishes in old
age. By strengthening this ability, known as * Fat metabolism in both the liver and in

synaptic plasticity, the endocannabinoid system

= ) fatty tissues,
can help prevent cognitive decline.

. ) . . e Muscle metabolism, and
¢ Increasing brain-derived neurotrophic factor.

This protein supports the survival, growth, °
and health of neurons, which helps prevent
neurological diseases, including Parkinson’s

and Alzheimer’s.
WHAT YOU NEED TO KNOW

Strengthening the
Endocannabinoid System

Immune cell function.

The endocannabinoid system is
a signaling system that operates
throughout the body, from brain to
bone.

It helps regulate and bring balance

to a wide range of bodily functions,
which can slow the aging process and
reduce risk for chronic disease.

Researchers have discovered four
compounds that influence endo-
cannabinoid system function:
oleoylethanolamide (OEA), biochanin A,
guineensine, and beta-caryophyllene.
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How the Endocannabinoid System Works

After discovering how diverse the effects of the
endocannabinoid system are, scientists investigated
how it works. They found that it contributes to all of the
following:"

e Cellular “housekeeping.” Cannabinoids induce
autophagy, when cells clear away damaged
proteins and other compounds to make room for
new, healthy cellular components.

* Regulation and protection of mitochondria.
Mitochondria are the “powerhouses” of the cells.
The endocannabinoid system helps regulate their
normal activity and protect them from damage.

¢ Modulating signaling and communication
pathways. Cell-to-cell interactions throughout
the body rely in part on endocannabinoid sig-
naling. These relationships have diverse effects,
including impacts on sleep-wake cycles, pain
perception, mood, learning, and memory.

All of these pathways are critical in slowing the aging
process and maintaining normal tissue function in
various organs.

Supporting
Endocannabinoid Function

Scientists have discovered that there are ways to
influence the function of the endocannabinoid system—
without resorting to use of CBD (cannabidiol), THC
(tetrahydrocannabinol), or other potentially psycho-
active cannabinoids from cannabis.

The following compounds have been found to influ-
ence the activity of the endocannabinoid system
through distinct but complementary effects.

Oleoylethanolamide (OEA)

Oleoylethanolamide is a fatty acid that is naturally
produced in the body.

It is similar in structure to one of the endocan-
nabinoid compounds.

Oleoylethanolamide’s (OEA) activity to suppress
inflammation and regulate metabolism and appetite
is mediated through the activity of endocannabinoid
receptors but without binding to them.5”

OEA has also been found to have neuroprotective
effects and to provide support against obesity and
associated metabolic abnormalities.®
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Biochanin A

Biochanin A is a plant flavone found in clover,
peanuts, chickpeas, and soy.®

Research has found that biochanin A inhibits one
of the enzymes in the endocannabinoid system called
fatty acid amide hydrolase.'" This enzyme breaks
down the endocannabinoid anandamide into inactive
products.

By blocking the activity of the enzyme, biochanin
A may help to support higher levels of anandamide.?

Anandamide acts as a natural pain reliever in the
body, so biochanin A may be useful in treating chronic
pain and other conditions.

Anandamide, through its function as a critical
molecule in the endocannabinoid system, is also
believed to play important roles in regulating motivation,
pleasure, and mood.3413

Guineensine

A compound isolated from black pepper, guine-
ensine boosts levels of both anandamide and 2-AG.41®
It works by blocking the reuptake of these endo-
cannabinoids after their release by cells.'®

As a result, levels of anandamide and 2-AG
remain higher in the body for longer. Together with

biochanin A’s ability to block anandamide’s break-
down, this further boosts the beneficial effects of these
endocannabinoids.

Beta-Caryophyllene

Beta-caryophyllene is found in many plants, includ-
ing rosemary, clove, and black pepper.™

Scientists have discovered that this compound
directly activates one of the most important endo-
cannabinoid receptors, known as CB2, mimicking the
activity of some endocannabinoids.'

These CB2 receptors are found throughout the
body. Their activation by beta-caryophyllene has been
demonstrated to:

¢ Reduce inflammation in brain cells,”

¢ [n an animal model, improve insulin function
blood glucose control, lipids, and vascular
inflammation,'®

e Protect against age-related cognitive
decline and reduce levels of an age-related
proinflammatory cytokine,'® and

e Inhibit breast cancer cell growth.?°
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Summary

In the last few decades, scientists have discovered
that the endocannabinoid system influences the bal-
ance and function of almost all bodily systems.

In the brain, it has important beneficial effects on
mood, cognition, sleep, and more.

Throughout the body, it helps maintain tissue health,
prevent age-related loss of function, and lower risk for
disease.

Scientists have identified four plant-based com-
pounds that influence the function of the endocannabi-
noid system: oleoylethanolamide (OEA), biochanin A,
guineensine, and beta-caryophyllene.

If you have any questions on the scientific content
of this article, please call a Life Extension®
Wellness Specialist at 1-866-864-3027.
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ARTIFICIAL
INTELLIGENCE

Identifies Longevity
SEVIWEWS

BY CELIA STANTON

The drug metformin, prescribed
to control blood sugar, has been
shown to modulate many anti-
aging pathways.'*

In one animal study, metformin
treatment led to a 14% extension
of lifespan when treatment was
begun early in life. Another rodent
study with long-term metformin
treatment also extended life.®”

These data applied to humans
would equate to prolonging an
average human life from roughly
79 years to 90 years.

A metformin study in the
C. elegans model of aging led
to a remarkable 33% lifespan
extension.®

A 2014 human study found that
type |l diabetics treated with
metformin live longer than
non-diabetics (who did not take
metformin).®

Diabetics usually die sooner
than non-diabetics, making this
study showing diabetics taking
metformin live longer than
non-diabetics remarkable.

Seeking a metformin alterna-
tive, scientists used artificial
intelligence (A.l.) technol-
ogy to conduct a vast search for
plant-based nutrients that mimic
metformin’s effects.

They were able to identify three
compounds that modulate
many of the same pro-longevity
pathways as metformin:’

e Withaferin A

¢ Ginsenoside Rg3

e Gamma-linolenic acid
These three compounds, when
highly concentrated, function in
overlapping and distinct ways to

promote expression of longevity
pathways.
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Metformin Extends Lifespan

Metformin was first inspired by a nutrient found in a
flowering plant known as French lilac.®

It lowers glucose levels via several mechanisms.

Much of metformin’s ability to improve insulin
sensitivity is due to increasing a cellular enzyme
called AMPK, considered a master regulator of cell
metabolism.?

Increasing AMPK activity is an important target for
anti-aging interventions.?

This ability of metformin to prevent age-related
disease has been observed in humans.0-13

Based on its ability to extend life, a large, multi-
site ($70 million) human trial is underway to ascertain
if metformin can treat aging itself, just like chronic
disease.™

How Metformin Fights Aging

Inspired by metformin’s remarkable longevity
benefits, scientists set out to find alternatives in botani-
cal compounds.’

Their first step was to identify precisely how
metformin extends life. Several studies of metformin
have shown that it affects cellular pathways tied to
aging, including:2415-21

e Stimulating AMPK, which helps balance mTOR
and improves cellular metabolism and energy
production,

¢ Decreasing levels of IGF-1, a hormone that has
been found to be lowest in people who live
exceptionally long lives, and

e Activating SIRT1, which regulates cellular health
and is considered a longevity enzyme.

Through these effects and others, metformin can
protect cells and tissues from the ravages of time that
would otherwise lead to degeneration, dysfunction,
and disease.

As a result of all these actions, metformin:2

¢ |mproves metabolic health, maintaining
insulin sensitivity, improving glucose control,
and reducing production of potentially toxic
byproducts of metabolism,

e Protects cellular structures from damage
and degradation, including maintaining healthy
proteins and DNA,

e Promotes cellular “housekeeping” (known
as autophagy), which rids the body of old,
damaged structures and rejuvenates it with
healthy replacements, and

* Reduces harmful chronic inflammation and
cellular senescence, which rob tissues of their
function.

Using A.l. to Find Alternatives

The next step was to compare metformin’s actions
with those of hundreds of plant-based compounds
and see where the effects overlap.

In all, scientists identified 871 compounds that
mimic metformin’s actions.
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Sifting through this vast network of nutrients and
their widespread interconnections would be practi-
cally impossible if it weren’t for the speed of artificial
intelligence to explore these data.

Using deep-learning A.l., researchers found nutri-
ents that regulate the same longevity pathways that
metformin does. The artificial intelligence network was
able to learn from these data and identify specific nutri-
ents that most closely mimic the effects of metformin.’

A Three-Nutrient Combination

The results of the A.l. study revealed three nutrients
that, taken together, would affect most of the same
longevity pathways as metformin.

Some of the effects of these compounds overlap,
bolstering the anti-aging impact compared to any one
alone.

However, each one of the three compounds also
confers unique and distinct benefits that sets it apart
from the others.

Withaferin A

Withaferin A is an ingredient derived from ashwa-
gandha, a plant that has been used for centuries in
traditional Indian medicine to relieve stress, increase
energy, and boost concentration.

Compounds Mimic
Metformin’s
Life-Extending Properties

m Metformin is a prescription drug used to
treat patients with type Il diabetes.

» In addition to aiding in the control of
blood sugar, metformin has been found
to have several anti-aging properties,
extending lifespan and healthspan in
animal models and humans.

m Inspired by metformin, scientists used
advanced artificial intelligence tech-
nology to investigate and identify
plant-based nutrients that mimic the
properties of the drug.

m The scientists found three compounds
that have both overlapping and distinct
properties closely resembling those of
metformin: withaferin A, ginsenoside
Rg3, and gamma-linolenic acid.

m A combination of all three nutrients acts
on similar health- and longevity-promot-
ing pathways as metformin.

Like metformin, withaferin A increases AMPK
signaling and inhibits mTOR.?22

As a result, withaferin A has been shown to have
beneficial effects on metabolism. In animal models, it
blocked formation of new fat tissue, leading to weight
loss, and improved insulin sensitivity and glucose
control.242°

Preclinical and animal models have demonstrated
that withaferin A can also help maintain healthy
protein synthesis inside cells, helping to shield them
from some types of degeneration that occur with
advancing age and disease.?%°
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Ginsenoside Rg3

The ginsenosides are a group of compounds
isolated from Panax ginseng (Asian ginseng), another
plant widely used in traditional herbal medicine for a
very wide range of indications.

Ginsenoside Rg3 activates AMPK, like metformin
does.?-% |n addition, in cell and animal models it has
shown potent activity to help promote the resolution of
chronic inflammation.343®

Practically all age-related diseases, from cardio-
vascular disease to cancer, have inflammation as a
major contributing factor. Resolving chronic inflamma-
tion is one of the most promising potential ways to lower
risk of disease and extend lifespan.

Like withaferin A, but through different mechanisms,
ginsenoside Rg3 also prevented the degeneration of
critical cellular structures like the mitochondria and cel-
lular membranes in rodent models.3637

Even more impressive, it has been shown to acti-
vate SIRT1 in a rat study.® The sirtuins, and SIRT1 in
particular, are signaling proteins that shield cells from
age-related damage and dysfunction. Activation of
SIRT1 has been shown in countless models to extend
lifespan.®®

Gamma-Linolenic Acid

A fatty acid found in various plants, gamma-linolenic
acid (GLA) can be isolated from borage seed oil,
among other sources.

’

Ashwagandha

Borage seeds and oil

Gamma-linolenic acid has been shown in clinical
trials to effectively treat inflammatory conditions.*-42

In one, it significantly improved quality of life in
patients with rheumatoid arthritis, reducing the swell-
ing, stiffness, and pain in joints that is caused by chronic
autoimmune inflammation.*?

Summary

Metformin is a prescription medication which has
been shown in animals and humans to improve long-
evity via several well-established mechanisms.

Scientists have used deep-learning artificial intel-
ligence technology to scour the natural world for
nutrients that have similar life-extending properties as
metformin.

This extensive search revealed three ingredients with
combined effects closely resembling those of metformin:
withaferin A, ginsenoside Rg3, and gamma-linolenic
acid.

These three compounds, when provided in sufficient
potencies, work in overlapping and distinct ways to
promote the expression of life- and health-extending
pathways in much the same way as metformin.

If you have any questions on the scientific content
of this article, please call a Life Extension®
Wellness Specialist at 1-866-864-3027.

50 | LIFE EXTENSION | NOVEMBER 2020




ARTIFICIAL INTELLIGENCE IDENTIFIES LONGEVITY PATHWAYS

10.

11.

12.

18.

References

. Aliper A, Jellen L, Cortese F, et al. Towards natural mimetics of metfor-

min and rapamycin. Aging (Albany NY). 2017 Nov 15;9(11):2245-68.
Barzilai N, Crandall JP, Kritchevsky SB, et al. Metformin as a Tool to
Target Aging. Cell Metab. 2016 Jun 14;23(6):1060-5.

Rena G, Hardie DG, Pearson ER. The mechanisms of action of met-
formin. Diabetologia. 2017 Sep;60(9):1577-85.

Cuyas E, Verdura S, Llorach-Pares L, et al. Metformin Is a Direct
SIRT1-Activating Compound: Computational Modeling and Experi-
mental Validation. Front Endocrinol (Lausanne). 2018;9:657.

Song YM, Lee YH, Kim JW, et al. Metformin alleviates hepatoste-
atosis by restoring SIRT1-mediated autophagy induction via an
AMP-activated protein kinase-independent pathway. Autophagy.
2015;11(1):46-59.

Anisimov VN, Berstein LM, Popovich IG, et al. If started early in life,
metformin treatment increases life span and postpones tumors in
female SHR mice. Aging (Albany NY). 2011 Feb;3(2):148-57.
Martin-Montalvo A, Mercken EM, Mitchell SJ, et al. Metformin im-
proves healthspan and lifespan in mice. Nat Commun. 2013;4:2192.
Cabreiro F, Au C, Leung KY, et al. Metformin retards aging in C.
elegans by altering microbial folate and methionine metabolism. Cell.
2013 Mar 28;153(1):228-39.

Bannister CA, Holden SE, Jenkins-Jones S, et al. Can people with
type 2 diabetes live longer than those without? A comparison of
mortality in people initiated with metformin or sulphonylurea mono-
therapy and matched, non-diabetic controls. Diabetes Obes Metab.
2014 Nov;16(11):1165-73.

Goldberg R, Temprosa M, Otvos J, et al. Lifestyle and metformin
treatment favorably influence lipoprotein subfraction distribution in
the Diabetes Prevention Program. J Clin Endocrinol Metab. 2013
Oct;98(10):3989-98.

Haffner S, Temprosa M, Crandall J, et al. Intensive lifestyle interven-
tion or metformin on inflammation and coagulation in participants
with impaired glucose tolerance. Diabetes. 2005 May;54(5):1566-72.
Knowler WC, Barrett-Connor E, Fowler SE, et al. Reduction in the
incidence of type 2 diabetes with lifestyle intervention or metformin.
N Engl J Med. 2002 Feb 7;346(6):393-403.

Goldberg RB, Aroda VR, Bluemke DA, et al. Effect of Long-Term
Metformin and Lifestyle in the Diabetes Prevention Program and Its
Outcome Study on Coronary Artery Calcium. Circulation. 2017 Jul
4;136(1):52-64.

14

15.

16.

17

18.

19.

. Available at: https://www.afar.org/research/TAME/. Accessed Febru-
ary 10, 2020.

Caton PW, Nayuni NK, Kieswich J, et al. Metformin suppresses
hepatic gluconeogenesis through induction of SIRT1 and GCN5.

J Endocrinol. 2010 Apr;205(1):97-106.

Luo Z, Zang M, Guo W. AMPK as a metabolic tumor suppres-

sor: control of metabolism and cell growth. Future Oncol. 2010
Mar;6(3):457-70.

. Vitale G, Brugts MP, Ogliari G, et al. Low circulating IGF-I bioactiv-
ity is associated with human longevity: findings in centenarians’
offspring. Aging (Albany NY). 2012 Sep;4(9):580-9.

Bucci L, Ostan R, Cevenini E, et al. Centenarians’ offspring as

a model of healthy aging: a reappraisal of the data on Italian
subjects and a comprehensive overview. Aging (Albany NY). 2016
Mar;8(3):510-9.

Milman S, Atzmon G, Huffman DM, et al. Low insulin-like growth
factor-1 level predicts survival in humans with exceptional longevity.
Aging Cell. 2014 Aug;13(4):769-71.

20.Lu SP, Kato M, Lin SJ. Assimilation of endogenous nicotinamide

2

—_

22.

riboside is essential for calorie restriction-mediated life span
extension in Saccharomyces cerevisiae. J Biol Chem. 2009 Jun
19;284(25):17110-9.
.Morris KC, Lin HW, Thompson JW, et al. Pathways for ischemic
cytoprotection: role of sirtuins in caloric restriction, resveratrol,
and ischemic preconditioning. J Cereb Blood Flow Metab. 2011
Apr;31(4):1003-19.
Guo R, Gan L, Lau WB, et al. Withaferin A Prevents Myocardial
Ischemia/Reperfusion Injury by Upregulating AMP-Activated Protein
Kinase-Dependent B-Cell Lymphoma2 Signaling. Circ J. 2019 Jul
25;83(8):1726-36.

23.Liu X, Li Y, Ma Q, et al. Withaferin-A Inhibits Growth of Drug-

Resistant Breast Carcinoma by Inducing Apoptosis and Autophagy,
Endogenous Reactive Oxygen Species (ROS) Production, and
Inhibition of Cell Migration and Nuclear Factor kappa B (Nf-kappaB)/
Mammalian Target of Rapamycin (m-TOR) Signalling Pathway. Med
Sci Monit. 2019 Sep 12;25:6855-63.

24.Abu Bakar MH, Azmi MN, Shariff KA, et al. Withaferin A Protects

Against High-Fat Diet-Induced Obesity Via Attenuation of Oxidative
Stress, Inflammation, and Insulin Resistance. App/ Biochem Biotech-
nol. 2019 May;188(1):241-59.

NOVEMBER 2020 | LIFE EXTENSION | 51



ARTIFICIAL INTELLIGENCE IDENTIFIES LONGEVITY PATHWAYS

25. Khalilpourfarshbafi M, Devi Murugan D, Abdul Sattar MZ, et al.
Withaferin A inhibits adipogenesis in 3T3-F442A cell line, improves
insulin sensitivity and promotes weight loss in high fat diet-induced
obese mice. PLoS One. 2019;14(6):e0218792.

26.Chhipa AS, Borse SP, Baksi R, et al. Targeting receptors of
advanced glycation end products (RAGE): Preventing diabetes
induced cancer and diabetic complications. Pathol Res Pract. 2019
Nov;215(11):152643.

27.Lee J, Liu J, Feng X, et al. Withaferin A is a leptin sensitizer
with strong antidiabetic properties in mice. Nat Med. 2016
Sep;22(9):1023-32.

28.Patel P, Julien JP, Kriz J. Early-stage treatment with Withaferin A
reduces levels of misfolded superoxide dismutase 1 and extends
lifespan in a mouse model of amyotrophic lateral sclerosis. Neuro-
therapeutics. 2015 Jan;12(1):217-33.

29.Tiwari S, Atluri VSR, Yndart Arias A, et al. Withaferin A Suppresses
Beta Amyloid in APP Expressing Cells: Studies for Tat and Cocaine
Associated Neurological Dysfunctions. Front Aging Neurosci.
2018;10:291.

30.Hwang JT, Lee MS, Kim HJ, et al. Antiobesity effect of ginsenoside
Rg3 involves the AMPK and PPAR-gamma signal pathways. Phyto-
ther Res. 2009 Feb;23(2):262-6.

31.Lee S, Lee MS, Kim CT, et al. Ginsenoside Rg3 reduces lipid ac-
cumulation with AMP-Activated Protein Kinase (AMPK) activation in
HepG2 cells. Int J Mol Sci. 2012;13(5):5729-39.

32. Park MW, Ha J, Chung SH. 20(S)-ginsenoside Rg3 enhances glu-
cose-stimulated insulin secretion and activates AMPK. Biol Pharm
Bull. 2008 Apr;31(4):748-51.

33.Xing W, Yang L, Peng Y, et al. Ginsenoside Rg3 attenuates sepsis-
induced injury and mitochondrial dysfunction in liver via AMPK-
mediated autophagy flux. Biosci Rep. 2017 Aug 31;37(4).

34.Kang S, Park SJ, Lee AY, et al. Ginsenoside Rg3 promotes inflamma-
tion resolution through M2 macrophage polarization. J Ginseng Res.
2018 Jan;42(1):68-74.

35.Zhang LP, Jiang YC, Yu XF, et al. Ginsenoside Rg3 Improves Cardiac
Function after Myocardial Ischemia/Reperfusion via Attenuating
Apoptosis and Inflammation. Evid Based Complement Alternat Med.
2016;2016:6967853.

36.Sun M, Huang C, Wang C, et al. Ginsenoside Rg3 improves cardiac
mitochondrial population quality: mimetic exercise training. Biochem
Biophys Res Commun. 2013 Nov 8;441(1):169-74.

37.Tian J, Fu F, Geng M, et al. Neuroprotective effect of 20(S)-ginsen-
oside Rg3 on cerebral ischemia in rats. Neurosci Lett. 2005 Feb
10;374(2):92-7.

38.Yang QY, Lai XD, Ouyang J, et al. Effects of Ginsenoside Rg3 on
fatigue resistance and SIRT1 in aged rats. Toxicology. 2018 Nov
1;409:144-51.

39.Chang HC, Guarente L. SIRT1 and other sirtuins in metabolism.
Trends Endocrinol Metab. 2014 Mar;25(3):138-45.

40. Senapati S, Banerjee S, Gangopadhyay DN. Evening primrose oil is
effective in atopic dermatitis: a randomized placebo-controlled trial.
Indian J Dermatol Venereol Leprol. 2008 Sep-Oct;74(5):447-52.

41. Thies F, Nebe-von-Caron G, Powell JR, et al. Dietary supplementation
with gamma-linolenic acid or fish oil decreases T lymphocyte prolif-
eration in healthy older humans. J Nutr. 2001 Jul;131(7):1918-27.

42. Zurier RB, Rossetti RG, Jacobson EW, et al. gamma-Linolenic acid
treatmentofrheumatoidarthritis. Arandomized, placebo-controlledtrial.
Arthritis Rheum. 1996 Nov;39(11):1808-17.

52 | LIFE EXTENSION | NOVEMBER 2020



Life Got You
D own N
for the

Are you experiencing general fatigue?
Do you lack motivation? Well, it’s time
to get up off the mat and fight back!

What you’re feeling may be the
result of declining NAD* levels, a
coenzyme found in every cell in
your body. NAD* facilitates

ATP production, which your
body uses for fuel.

Life Extension®’s best-selling
NAD* Cell Regenerator™ can help
maintain the youthful levels of
NAD* you need to thrive.

NAD* Cell Regenerator ™
and Resveratrol

Item #02348 ¢ 30 veg. caps.
1 bottle *

NAD' Cell Regenerator™
Item #02344 « 30 veg. caps.

1 bottle *

* For pricing available to readers of
this magazine, call 1-800-544-4440
or visit LifeExtension.com/NAD

) §mo
GMO

NIAGEN?® is a registered trademark of ChromaDex, Inc., Patents see: www.ChromaDexPatents.com

For full product description and to order NAD* Cell Regenerator™ or NAD* Cell Regenerator™
and Resveratrol, call 1-800-544-4440 or visit www.LifeExtension.com

These statements have not been evaluated by the Food and Drug Administration. These products are not intended to diagnose, treat, cure, or prevent any disease.



TRIPLE ACTION

SENOLYTIC
- FORMULA

s
N COMBAT ,
SENESCENT CELLS
AND AGING

. LIFE
/

SCIENCE OF SENOLYTICS!

Senolytic compounds selectively help
target senescent cells in the body.

Senolytic
Laboratory studies show evidence of Actlvator

systemic rejuvenation when the

1 *
senescent cell burden is reduced. —_ HON

ONCE-WEEKLY

Advanced
SENOLYTIC FORMULA Bio-Quercetin-Theaflavin-Apigenin GN@N
3 . . . Formula
Senolytic Activator provides a highly (g Y : GMO
absorbable form of quercetin T,’;‘q P VEGETARIAN | O IPPLEMENT -
phytosome, black tea theaflavins, and ;f_;, ‘; o
now with apigenin designed to T

© 77/ Item #02301- 24 vegetarian capsules

A

!ﬁ@s $16 each
‘ (Ea ox lasts three mo

or full product description and to
order Senolytic Activator,
. all 1-800-544-4440
or visit www.LifeExtension.com
e .

enhance the body’s ability to manage
senescent cells.

The suggested dose is to take two capsules
of Senolytic Activator just once weekly. i
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Geroprotect® Longevity A.l.™ has been formulated using cutting-
edge, artificial intelligence (Al) technology to modulate anti-aging
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For full product description and

to order Geroprotect® Longevity A.l.",
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visit www.LifeExtension.com
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modulate pro-longevity pathways.
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Lactoferrin is a component of whey
protein best known for its immune
benefits.

An array of published studies describes
how lactoferrin up-regulates innate
and adaptive immune responses to a
variety of antigens.
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Contains milk.
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' The best way to keep
| You in the picture.

Ultra Prostate Formula was created to
help maintain prostate health. It contains
a dozen standardized ingredients to:

- Support easier urination i LIFE
. | EXTENSION®
- Promote healthy prostate function o
ra
- Encourage prostate cell division Prostate

Item #02029 - 60 softgels

Ultra Prostate Formula is the most Formula
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comprehensive standardized-ingredient, | e =
4 bottles $26.25 each
prostate-health supplement.
NN
L GMO
For full product description and to order cwrenrree  (CEAEED

Ultra Prostate Formula, call 1-800-544-4440 or AprésFlex® is a registered trademark of Laila Nutraceuticals exclusively licensed to PL Thomas-—Laila Nutra LLC. HMRlignan™
. . q e is a trademark used under sublicense from Linnea S.A. Lyc-0-Mato® is a registered trademark of Lycored Corp.
visit WWW-L|fe EXtenS|°n-c°m Albion® s a registered trademark of Albion Laboratories, Inc. Graminex® is a registered trademark of Graminex LLC.

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




V

L] -
. - |
e .
. F A
.
) 3 A
o
ry 15
& : ‘: 58 | LIFE EXTENSION | NOVEMBER 2020

v



#

LA
"

M’ { ' S - =3 A
%\ S ‘-\.‘ \ 4 \ #
" ~, L‘«" "% :‘* S
.. ' L ~
X \ e
. ‘ = & £ g \( . i’l- 4 ’
\‘_ ‘\ ’ i ,.-H'-x_‘_. | i — A
~< - J o g \ | I
"\ Y \ / 11 - = 2

< VITAMIND'S

- Q/Vinterilmmune Benefits

rd

BY JULIE MYERS

\ — 1
Vitamin D has shown promise against
winter illness because it plays a critical role

in supporting the immune system.
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Low vitamin D levels have been associ-
ated with higher rates of many chronic
diseases.'®

This includes an increased risk for acute
communicable diseases, including viral
infections in vitamin D deficient people.”®

A meta-analysis of randomized, controlled
clinical trials showed a protective effect
against acute respiratory infections with
vitamin D supplementation.®

W

¢

Y 4

AT

" —
NQVEMBER 2020 | _L,*B(‘T'E—NS|ON | 59
\ a -

|

-\.

-~y



VITAMIN D’S WINTER IMMUNE BENEFITS

More than 40% of Americans have been found to
have insufficient blood levels of vitamin D (defined as
levels between 20-30 ng/mL).

An additional nearly 30% of Americans have lower
vitamin D levels (below 20 ng/mL) that qualify as
deficiency.™

This factor may be especially important among
adults aged 60 and over.'°

Life Extension® supporters have long been advised
of the importance of maintaining an optimal vitamin D
level between 50-80 ng/mL.

Oral intake of vitamin D to ensure healthy levels may
help protect against winter-season conditions.

Impact on Immune Function

For the body to produce its own vitamin D, we need
direct skin exposure to sunlight.

But we spend most of our time indoors or covered
up by clothes and sunscreen. And spending more time
in the sun raises the risk of skin cancer and acceler-
ated skin aging.

The other way to get vitamin D is through diet, but
most foods contain only modest amounts.

As a result, a majority of people are getting too little
of this crucial vitamin.

Having low levels of vitamin D is associated with a
greater risk for many health problems, from cognitive
decline to heart disease.'®

Vitamin D supports immune health by helping:”#

e Optimize immune function that protects us
from infectious disease.

e Control overly aggressive inflammatory
immune responses, which can inflict systemic
damage.

When excessive levels of immune-system proteins
called cytokines provoke attacks on healthy tissues,
the result is called a “cytokine storm.”

This is a dangerous reaction that can lead to acute
respiratory distress syndrome (ARDS), an often-fatal
complication in which fluid collects in the lungs.
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VITAMIN D’S WINTER IMMUNE BENEFITS

Vitamin D’s Immune
Benefits

Vitamin D supports the immune
system’s response to illnesses of all
kinds.

More than 70% of Americans have
insufficient blood levels of vitamin D.

Past studies show that low levels

of vitamin D are associated with
increased rates and severity of viral
infections.

Clinical trials have shown that vita-
min D has a protective effect against
respiratory tract infections.

Vitamin D and Viral lliness

Viral respiratory tract infections, such as the flu,
are more common during winter.

One of the reasons for this may be seasonal varia-
tions in our vitamin D levels. During winter, we get less
sun, leading to lower vitamin D production.’ 2 That
puts us at increased risk for viral infection.

Research shows that infections are more common
and more severe in those with vitamin D deficiency.>'?

Low vitamin D is also a risk factor for more severe
lung disease, including acute respiratory distress syn-
drome (ARDS).'*"5 Research suggests that those with
insufficient vitamin D are at increased risk of a cyto-
kine storm.®

This hyperproduction of inflammatory factors leads
to worsening disease severity and increased risk of
death. Low vitamin D levels may be associated with
the dangerous inflammation that occurs in ARDS.41°

Vitamin D’s Protective Actions

Vitamin D contributes to many functions that help
shield the body from infections and lessen their severity.
Maintaining adequate levels of vitamin D:'417-20

¢ Interferes with the ability of viruses to
replicate and produce more viruses,

¢ Helps support and repair healthy cellular
linings in the body, including in the airways
of the lungs,

* Increases production of proteins that shield
against bacteria and viruses, enhancing
the ability of cells to protect themselves from
infection,

¢ Improves the ability of immune cells to mount
an effective attack against specific viruses, and

¢ Helps prevent the immune system from going
overboard and producing excessive pro-
inflammatory compounds in the lungs.

NOVEMBER 2020 | LIFE EXTENSION | 61



VITAMIN D’S WINTER IMMUNE BENEFITS

Oral Vitamin D Reduces Risk

Many studies have evaluated whether daily oral
intake of vitamin D can reduce rates of viral respira-
tory illness.

Meta-analyses of clinical trials have shown that vita-
min D has a protective effect against respiratory tract
infections.®?

The impact of vitamin D treatment is greatest in those
who, to begin with, have low levels of vitamin D.®

Life Extension® supporters have long been advised
of the importance of maintaining an optimal vitamin D
level between 50-80 ng/mL, and yearly blood testing.

Summary

Vitamin D supports the immune system in many
different ways, helping to shield the respiratory tract
from viral illness.

A large majority of adults have vitamin D levels below
the optimal level.

Trials have shown that oral vitamin D intake
modestly decreases rates of viral respiratory tract
infections.®

If you have any questions on the scientific
content of this article, please call a Life Extension®
Wellness Specialist at 1-866-864-3027.
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Blood Testing Vitamin D Levels

There are no universal guidelines for
frequency of vitamin D testing. However,
given the high prevalence of vitamin D defi-
ciency and the strong association of low
vitamin D levels with several health issues,
annual testing and supplementation to
achieve adequate blood levels is highly
recommended.

Annual blood tests can let people know
whether they are taking the correct dosage
to ensure optimal blood levels of vitamin D.

If you do not already maintain an optimal
blood level of 25-hydroxyvitamin D of 50
to 80 ng/mL, then take between 5,000 to
8,000 IU of vitamin D daily with meals.
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SPECIAL BLOOD TEST OFFER!

VITAMIN D

More than 70% of Americans have
insufficient blood levels of vitamin D, despite
the ease and low cost of taking vitamin D
supplements.’

New research daily points to the importance
of maintaining optimal vitamin D levels for
healthy immunity and full-body health.

The 25-hydroxyvitamin D test assesses
your vitamin D status, enabling you to increase
or decrease your dose based on how close you
are to achieving optimal ranges.

Life Extension’s GBC/Chem/Lipid Panel plus

plus GBC/Chemistry
and Lipid Panels

The CBC/Chem/Lipid Panel includes
measurements of cholesterol, glucose, LDL,
HDL, triglycerides, liver/kidney function, and
blood counts including important immune cells.

The regular member price for the CBG/
Chem/Lipid Panel and 25-hydroxyvitamin
Dtests is $82.

For a limited time, we are offering this
CBC/Chem/Lipid Panel plus the 25-hydoxy-
vitamin D blood test for only $56 a 32%
discount off the normal price of these two tests.
Sale price effective through November 2, 2020.

25-hydroxyvitamin D includes the following tests—for just $56:

e Complete Blood Count:

Red blood cell count

Hemoglobin

Hematocrit

Red blood cell indices

Mean corpuscular hemoglobin

Mean corpuscular hemoglobin

concentration

Red blood cell distribution

White blood cell count
— Immune cell differential count
— Platelet count

e Fasting Glucose (blood sugar)

e Uric acid

e BUN (blood urea nitrogen):
Measures liver and kidney function

e (Creatinine: A test used to measure
kidney function

e BUN/Creatinine Ratio: For diagnosis
of impaired renal function
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Estimated glomerular filtration rate e Lipid Profile: Evaluates the risk for

(eGFR) developing atherosclerosis (arterial
Sodium plague) and coronary heart disease.
Potassium — Total Cholesterol

Chloride — Triglycerides

Calcium — HDL Cholesterol

Carbon Dioxide — LDL Cholesterol

Phosphorus — VLDL

Total Protein — Total Cholesterol/HDL Ratio
Albumin — Estimated CHD Risk

Globulin

Albumin/Globulin Ratio

Bilirubin: Evaluates kidney
and liver function

Alkaline Phosphatase: Evaluation
of liver and bone diseases

LDH (lactate dehydrogenase)
AST (SGOT): Evaluates liver function
ALT (SGPT): Evaluates liver function

PLUS
25-Hydroxy-
vitamin D

Iron (serum)

To obtain this special CBG/Chem/Lipid Panel + Vitamin D blood panel

(LC381822C0OMBO) at this low price, call 1-800-208-3444 (24 hours a day)
or visit www.LifeExtension.com/labspecial to order your requisition forms.

Then — at your convenience — visit a blood-drawing facility in your area.

1. Br J Nutr. 2018 Apr;119(8):928-36.
Restrictions apply in NY, NJ, RI, and MA. Not available in MD..

Lab tests available in the continental United States and Anchorage, AK only.
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BY MICHAEL DOWNEY

Growing research shows that prebiotics are
important “companions” to probiotics for optimal
digestive health.

The gut microbiota, which are the trillions of micro-
organisms that reside in our gut, have been linked
to mood, cardiovascular and gastrointestinal
health, and the ability to ward off disease.'*

Among the most important and beneficial gut
bacteria are those belonging to the group
bifidobacteria.®

Research shows that bifidobacteria have wide-
ranging health benefits. They are associated with

protection against allergies, high cholesterol levels,
and respiratory diseases.®

With age, intestinal levels of beneficial bifidobac-
teria decline.®

To promote restoration of healthy bifidobacteria
levels, scientists have identified a prebiotic called
xylooligosaccharide (XOS).

Even in low doses, it increases gut bifidobacteria
in as few as 14 days, without unpleasant diges-
tive effects.”®

XOS also reduces blood levels of cholesteral,
triglycerides, and glucose.®

Taking oral XOS is a convenient and quick way to
boost beneficial bifidobacteria.




“FEED” YOUR HEALTHY GUT BACTERIA

How Prebiotics Work

The trillions of microorganisms that reside in the
human digestive tract—known as the gut microbiota—
do much more than promote healthy digestion. They
impact immunity, metabolism, the endocrine system,
mood, and cardiovascular health.*%'2

Foods that nourish and promote healthy gut flora are
called prebiotics.

For a food ingredient to be classified as a prebiotic,
it must:'®

¢ Resist digestion,

¢ Be fermented by intestinal microorganisms,
and

e Stimulate growth and/or activity of beneficial
bacteria.

Most commercial prebiotics require large doses to
provide optimal digestive health support. Unfortunately,
this can cause excessive flatulence, bloating and gen-
eral digestive discomfort.™

But years of research identified a prebiotic that
works at extremely low doses. It’'s known as XOS (xylo-
oligosaccharide).

Even better, it specifically targets and boosts levels
of bifidobacteria.

Bifidobacteria Decline with Age

Levels of beneficial bifidobacteria decline dramati-
cally with age.

In early adulthood, bifidobacteria make up 30%-40%
of our gut microbiota. Those levels fall to about:®

* 10% by late middle-age, and
¢ Less than 5% by old age.

Replenishing intestinal bifidobacteria restores their
healthful effects on the body, while leaving less room
for dangerous bacteria to take up residence.

That’s where XOS comes in. Made from non-GMO
corn cobs, this prebiotic targets bifidobacteria, prefer-
entially promoting their growth.

XO0S Boosts Bifidobacteria

Studies have demonstrated that XOS safely and sig-
nificantly boosts levels of bifidobacteria.”®

In one double-blind, randomized, placebo-controlled
study, microbiologists and clinical researchers with the
UCLA School of Medicine enlisted 32 healthy subjects
and divided them into three groups.

Every day for eight weeks, one group took a
placebo, the second took 1.4 grams of XOS, and the
third took 2.8 grams of XOS.”

The preparation contained 70% XOS, so that the
total amount of XOS ingested in the two study groups
was 1 gram or 2 grams, respectively.

Both treatment groups had increases in bifido-
bacteria, but those taking 2 grams daily of XOS had
significantly larger increases than the lower-dose
group.”

To achieve similar increases using another common
prebiotic, FOS (fructooligosaccharides), you’d have
to take 10 to 20 grams, enough to cause cramps and
other digestive problems.”

The XOS study found no significant side effects in
any of the groups.

Results in Just Two Weeks

Another team of scientists using the same doses
of the same XOS preparation found that this prebiotic
could significantly boost bifidobacteria levels in a much
shorter time.®

The group taking 1 gram of XOS daily saw significant
increases in bifidobacteria in 28 days.?

Those taking 2 grams of XOS daily achieved signifi-
cant increases in bifidobacteria in just 14 days.?
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Why bifidobacteria respond so quickly and effectively
to XOS, and at such low doses, is still being studied.
Research shows that bifidobacteria feed on precisely
the types of carbohydrates that humans cannot digest,
especially the group known as oligosaccharides.
XOS (xylooligosaccharide) is an important example
of this group.'®

Benefits of XOS

Taking XOS and raising bifidobacteria levels results
in wide-ranging health benefits.®

One study found that taking XOS led to gastrointes-
tinal and metabolic improvements, including:®

¢ Increased fecal acidity, which inhibits
less-desirable bacteria and promotes healthy
bacteria,"”

e Decreased triglycerides and cholesterol in
the blood and increased levels in feces, and

e Decreased blood sugar, protecting against
type Il diabetes and metabolic syndrome.

WHAT YOU NEED TO KNOW

The Benefits of a
Powerful Prebiotic

m The trillions of bacteria living in the

human gut have an enormous impact
on our health and vulnerability to
disease.

Higher levels of bifidobacteria are
associated with resistance to a wide
range of age-related diseases.

m A prebiotic called XOS (xylooligosac-

charide) has been validated in human
studies to specifically target and
boost bifidobacteria. It works in very
low doses, without side effects, in as
little as two weeks.
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A recent 2020 rat study found that XOS supplemen-
tation modulates gut flora and reduces colon inflamma-
tion caused by high-fat-diet-induced obesity.'®

In addition, in treated rats XOS counteracted the
weight gain induced by a high-fat diet and decreased
inflammatory factors in the colon.

Summary

The trillions of organisms that reside in the human
digestive tract, or the gut microbiota, are a critical fac-
tor in sustaining our resistance to disease and promot-
ing good health.

Among the most beneficial gut bacteria are those
belonging to the group bifidobacteria.

With age, intestinal levels of these beneficial bacteria
decline.

Scientists have identified a novel prebiotic called
XOS (xylooligosaccharide) that has been shown in
human clinical trials to boost bifidobacteria populations
in the gut in as little as two weeks.

Unlike other prebiotics, XOS is effective in low
doses, without side effects.

XOS has also been shown to lower cholesterol, tri-
glycerides, and blood sugar, risk factors for cardiovas-
cular disease and diabetes, respectively. ®

If you have any questions on the scientific
content of this article, please call a Life Extension®
Wellness Specialist at 1-866-864-3027.
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Uncomfortable after eating?

Digestive enzymes are specialized proteins that help you
break down the foods you eat. Probiotics help maintain a
healthy gut microbiota—the good bacteria in your gut.
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ASK THE SCIENTIST

Treating Degenerative Diseases
with Cell-Regenerating Exosomes

DR. LINDA MARBAN

In this interview, Life Extension®
talks to Dr. Linda Marban, CEO
of Capricor Therapeutics.

Capricor Therapeutics is a bio-
technology company focused on
the discovery of cell therapies for
the treatment of various diseases.

One of Capricor’s areas of exper-
tise is using specialized cells
derived from the heart (cardio-
sphere-derived cells) to deliver
regenerative factors known as
exosomes.

Capricor is currently investigating
the effects of their heart-derived
cells, known as CAP-1002, to
speed recovery for COVID-19
patients and restore muscle func-
tion in the fatal disease of Duch-
enne muscular dystrophy.

Dr. Marban discusses some of
the company’s current research
and its potential to improve
healthy longevity in aging people.
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LE: What are cardiosphere-derived
cells, also known as CAP-10027?

Dr. Marban: Our cells function as
a delivery system, delivering their
exosomes which help to reprogram
existing cells in the body to make
new proteins and reduce inflam-
matory consequences of diseases
(which is at the root of nearly every
disease). The cells that Capricor dis-
covered are derived from the heart
and possess unique properties. By
isolating out these cells that help
protect the heart, we are able to
multiply and divide these cells and
then deliver their messages of heal-
ing through the exosomes in a larger
dose—essentially, taking advan-
tage of these natural processes and
expanding upon them for clinical
utility.

LE: Can you describe the harvest-
ing process and application of CAP-
10027

Dr. Marban: We take hearts that
would typically be used for trans-
plantation (and are not able to be
used as such, for technical rea-
sons) and take them back to our
labs where we perform a proprietary
process that includes isolating the
cells, which we then put into our
expansion protocol so we can have
enough for dosing. We can get up
to thousands of doses using large-
scale manufacturing methods from
a single heart using this technique
and have no supply-chain issues.

LE: CAP-1002 has demonstrated
favorable modulation of various
inflammatory cytokines and regula-
tion of the immune response.

What diseases and other condi-
tions can be treated by these unique
cells?

Dr. Marban: There are many dis-
eases that can be treated this way.
At Capricor, we are focusing on
rare diseases such as Duchenne
muscular dystrophy and we focused
on treating diseases of inflamma-
tion, which includes exploring the
use of CAP-1002 for the treatment
of COVID-19 patients.

LE: Tell us about your work using
CAP-1002 on COVID-19? There
is a rush to understand, treat and
prevent this global pandemic. Why
might CAP-1002 be beneficial?

Dr. Marban: The most important
part of the cells is the immunomod-
ulatory capability. Multiple, pub-
lished, peer-reviewed studies of
our cells have demonstrated favor-
able modulation of various inflam-
matory cytokines and regulation
of the immune response. The cur-
rent understanding of COVID-19’s
later stages are thought to be due to
overstimulation of the immune sys-
tem, which triggers a cytokine storm
in which the body is overwhelmed
with pro-inflammatory molecules.
This immune response may become
excessive and pathologic, inducing
pneumonia, organ failure and death.
Therefore, it can be the body’s over-
reaction to COVID-19, rather than
the virus itself, that delivers the fatal
blow.

We started a small effort dur-
ing the beginning of the pandemic
where we treated patients with a
compassionate use protocol to see
if there was any potential impact
on outcomes. What we found was
extremely promising. Four of our
patients fully recovered and are now
back home contributing to and living
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a full life again. We are continuing
our probe into the impact of CAP-
1002 to treat COVID-19 by starting
a randomized, controlled clinical trial
which we will be working on immi-
nently, subject to FDA approval.

LE: CAP-1002, which are allogenic
(genetically dissimilar) cardiosphere-
derived cells, stimulate the immune
system for cellular regeneration and
are currently in clinical trials. What
are your findings?

Dr. Marban: The most impor-
tant finding we’ve made is in our
Duchenne muscular dystrophy (or
DMD) clinical trials. CAP-1002 is
a cell that has shown to have pro-
found immunological capabilities
and leads to cellular repair. It is not
functioning as a stem cell in this
context. However, it triggers other
cells to re-enter the cell cycle and
repair damaged muscle. In DMD,
the patients who have this disease
do not have the gene to make a pro-
tein called dystrophin. Dystrophin
is the largest protein in the body, it
provides structure to cells and pro-
tects them from damage on a day-
to-day basis. The most notable that
are affected by this are the muscle
cells. DMD is a chronic, progressive
disease where boys and young men
typically start showing symptoms of
it around age three and their lifespan
is typically limited to their 20s.

CAP-1002 has been shown
to improve muscle strength and
increase the ability of patients to
improve movements in their arms,
shoulders, and hands. These are
patients who are in wheelchairs
already, so they will now have bet-
ter function of the muscles in their
upper limbs. This will help them
to drive their wheelchair, use their
smartphone, and improve their qual-
ity of life in many ways.

We have also seen positive data
in cardiac endpoints such as ejec-
tion fraction and volumes, which is
extremely encouraging.

We are now asking the FDA to
consider some type of accelerated
approval for this product following
its incredibly positive Phase-Il data
from our latest clinical trial.

LE: Can you please explain to our
readers what exosome-based thera-
peutics are?

Dr. Marban: Exosomes are an
extremely exciting and emerging
class of therapeutic being explored
for the treatment of a variety of dif-
ferent diseases. They are extremely
small, single-membrane, secreted
vesicles that are enriched in selected
proteins, lipids, and nucleic acids.

They are secreted by nearly all cell
types and they are how cells com-
municate with each other. In other
words, exosomes are the “messen-
gers” of cells—they play a distinct
role in the transmission of mole-
cules to other cells. At Capricor, we
are harnessing the power of intercel-
lular communication and engineer-
ing exosomes into therapeutics by
loading them with custom-designed
nucleic acids or proteins that can
direct cellular behavior and ulti-
mately change biology.

LE: How may these nanosized
particles be used to treat various
diseases?

Dr. Marban: Exosomes can be used
for a whole host of different dis-
eases and biologic applications.
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For example, we are now devel-
oping a potential vaccine therapy
using exosomes for COVID-19.
From this foundation, they can be
used for other types of vaccines
such as other infectious diseases
or even as an immunotherapy for
cancer, through targeting and killing
malignant cells before they have a
chance to expand and metasta-
size. Exosomes also can be used
for genetic diseases. You can also
do an array of protein replacement
therapies. Essentially, anything that
you want to load inside of a cell,
which we’ve been having trouble
as a field doing, can be imagined
using an exosome to accomplish
this, i.e. replace proteins inside
cells.

LE: We are aware of your HOPE
Trial and the use of cardiosphere-
derived cells (CAP-1002) to treat
Duchenne Muscular Dystrophy,
which is nearly always fatal. We

commend you for it. Projecting
ahead, do you see Capricor’s inno-
vations changing medicine by treat-
ing degenerative diseases like heart
failure and bone marrow disorders?

Dr. Marban: Capricor’s foundational
work is based on the premise of
using a cell derived from cardiac
tissue to treat heart disease. In fact,
we have published and shown very
promising data in advanced heart
failure with the use of our cells. For
the last few years, we have stayed
focused on rare cardiac diseases
such as Duchenne muscular dystro-
phy, but we remain open to explor-
ing the use of our technology in
other cardiac diseases.

LE: Is Capricor as optimistic as Life
Extension® is about the potential
of CAP-1002 to favorably impact
human longevity? If so, in what
ways will these unique cells pro-
mote human longevity?

Dr. Marban: One of the students
in our lab did an interesting study
a few years ago where she stud-
ied the increased longevity in rats
treated with the cells. Through her
research, she successfully demon-
strated transfusion of blood from one
of the treated rats into a rat that was
untreated. We believe our cells have
the potential to extend longevity of
animals, but we have not yet tested
this in humans. However, if you can
successfully cut down the rate of
heart disease and other diseases
that have an effect on the human
lifespan, you are indirectly address-
ing increasing longevity, as well.

LE: In animal studies cardiosphere-
derived cells have restored certain
markers of aging such as youthful
gene expression, longer telomeres,
increased exercise capacity and
reduced inflammatory markers—all
good signs to reduce the burden
of aging. How soon might this be
translated into human studies to
reverse certain aging processes?

Dr. Marban: This is always the
hard part of being a smaller bio-
tech company. The kinds of stud-
ies that would deduce this would
be large, long, and expensive. At
this time, we are not using our cells
for the treatment of aging, but we
remain focused on treating diseases
of inflammation which are indirectly
related to the aging process. ®

If you have any questions on the
scientific content of this article,
please call a Life Extension® Wellness
Specialist at 1-866-864-3027.

Dr. Linda Marban is the CEO of
Capricor Therapeutics, and a
co-founder of the company.
She earned a PhD in cardiac
physiology from Case Western
Reserve University.
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indicate a more youthful immune
system.’
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* Helps reduce biomarkers of immune
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HEALTHY EATING

Foolproof Fish

Modern Recipes for Everyone, Everywhere

You don’t have to live by the sea to enjoy
fresh seafood for dinner. With Foolproof
Fish: Modern Recipes for Everyone,
Everywhere, by America’s Test Kitchen,
you can learn to cook 23 varieties of fish,
plus shellfish, no matter where you live.

This versatile cookbook includes recipes
for varieties of fish including salmon and
catfish, tuna and bluefish, and shellfish
like crab and lobster. Plus, it includes
helpful substitutions in case the fish
you’re looking for isn’t available in your
area.

In addition to providing 198 tried-and-true
recipes, Foolproof Fish covers important
topics like how to properly treat a pan,
how to prevent fish from breaking apart
when you flip it, and to what internal tem-
perature the fish should be cooked.

It also answers questions like which vari-
eties work best for stews, the best way
to serve various fish, and even how to
prepare and crack lobster.

Fish is fresh, delicious, and a cornerstone
of the Mediterranean diet—and now,
Foolproof Fish makes preparing and serv-
ing it easier than ever.

Here, Life Extension® highlights recipes
from the book that feature four different
types of fish. Enjoy.

—LAURIE MATHENA

;BAKED HALIBUT WITH CHERRY TOMATOES AND CHICKPEAS
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Salmon, Avocado, Grapefruit,
and Watercress Salad

Serves 4

Substitutions: Arctic Char or
Wild Salmon

2 (6- to 8-ounce) skin-on salmon
fillets, 1 inch thick

3 tablespoons plus 1 teaspoon
extra-virgin olive oil, divided

3/4 teaspoon table salt, divided
1/8 teaspoon pepper

2 red grapefruits

1 small shallot, minced

1 teaspoon white wine vinegar

1 teaspoon Dijon mustard

4 ounces (4 cups) watercress,
torn into bite-size pieces

1 ripe avocado, halved, pitted,
and sliced 1/4-inch thick

1/4 cup fresh mint leaves, torn

1/4 cup hazelnuts, toasted, skinned,
and chopped

1. Adjust oven rack to lowest posi-
tion, place aluminum-foil-lined,
rimmed baking sheet on rack, and
heat oven to 500 degrees. Make 4
or 5 shallow slashes, about 1 inch
apart, on skin side of each fillet,
being careful not to cut into flesh.
Pat salmon dry with paper towels,
rub with 1 teaspoon oil, and sprinkle
with 1/4 teaspoon salt and pepper.

2. Reduce oven temperature to
275 degrees and remove sheet
from oven. Carefully place salmon
skin-side down on prepared sheet.
Roast until center is still translu-

cent when checked with tip of par-
ing knife and registers 125 degrees
(for medium-rare), 8 to 12 minutes.
Transfer salmon to plate. Let cool
completely, about 20 minutes. Using
2 forks, flake salmon into rough
2-inch pieces, discarding skin.

3. Meanwhile, cut away peel and
pith from grapefruits. Holding fruit
over bowl, use paring knife to slice
between membranes to release seg-
ments. Measure out 2 tablespoons
grapefruit juice and transfer to sepa-
rate bowl.

4. Whisk shallot, vinegar, mustard,
and remaining 1/2 teaspoon salt
into bow! with grapefruit juice. While
whisking constantly, slowly drizzle
in remaining 3 tablespoons oil until
combined. Arrange watercress in
even layer on serving platter. Top
with salmon pieces, grapefruit seg-
ments, and avocado. Drizzle dress-
ing over top, then sprinkle with mint
and hazelnuts. Serve.
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Baked Scallops with
Couscous, Leeks, and
Orange Vinaigrette

Serves 4

Substitutions: none

1 pound leeks, white and light
green parts only, halved length-
wise, sliced thin, and washed
thoroughly

1 cup lIsraeli couscous

5 tablespoons extra-virgin olive oil,
divided, plus extra for serving

4 garlic cloves, minced

1 1/8 teaspoons table salt, divided
1/2 teaspoon pepper, divided
Pinch saffron threads (optional)
3/4 cup boiling water

1/4 cup dry white wine

1 1/2 pounds large sea scallops,
tendons removed

2 tablespoons minced fresh
tarragon

1 tablespoon white wine vinegar
1/2 teaspoon Dijon mustard

1/2 teaspoon grated orange zest
plus 1 tablespoon juice

1. Adjust oven rack to middle posi-
tion and heat oven to 450 degrees.
Combine leeks, couscous, 2 table-
spoons oil, garlic, 1/2 teaspoon salt,
1/4 teaspoon pepper, and saffron,
if using, in bowl. Microwave, cov-
ered and stirring occasionally, until
leeks are softened, about 6 minutes.
Stir in boiling water and wine, then
transfer mixture to 13-inch by 9-inch
baking dish.

2. Pat scallops dry with paper tow-
els and sprinkle with 1/2 teaspoon
salt and remaining 1/4 teaspoon
pepper. Nestle scallops into cous-
cous mixture and cover dish tightly
with aluminum foil. Bake until cous-
cous is tender, sides of scallops are
firm, and centers are opaque, 20 to
25 minutes.

3. Meanwhile, whisk tarragon,
vinegar, mustard, orange zest and
juice, remaining 1/8 teaspoon salt,
and remaining 3 tablespoons oll
in bowl.

4. Drizzle vinaigrette over scal-
lops and serve, passing extra oil
separately.
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Roasted Cod with Artichokes
and Sun-Dried Tomatoes

Serves 4

Substitutions: Black Sea Bass,
Haddock, Hake, or Pollock

3 cups jarred whole baby artichokes
packed in water, halved, rinsed, and
patted dry

3/4 cup oil-packed sun-dried toma-
toes, drained, 1/4 cup oil reserved,
divided

3/4 teaspoon table salt, divided
1/2 teaspoon pepper, divided

1/2 cup pitted kalamata olives,
chopped coarse

1 teaspoon grated lemon zest plus
1 tablespoon juice

4 (6- to 8-ounce) skinless cod fillets,
1 inch thick

2 tablespoons chopped fresh basil

1. Adjust oven rack to middle posi-
tion and heat oven to 450 degrees.
Toss artichokes with 2 tablespoons
tomato oil, 1/4 teaspoon salt, and
1/4 teaspoon pepper in bowl, then
spread into even layer in 13-inch by
9-inch baking dish. Roast arti
chokes until lightly browned, about
15 minutes.

2. Remove baking dish from oven
and stir in olives, lemon zest, toma-
toes, and 1 tablespoon tomato oil.
Pat cod dry with paper towels and
nestle into vegetables in dish. Brush
cod with remaining 1 tablespoon
tomato oil and sprinkle with remain-
ing 1/2 teaspoon salt and 1/4 tea-
SpooON pepper.

3. Roast until fish flakes apart when
gently prodded with paring knife and
registers 135 degrees, 15 to 18 min-
utes. Drizzle with lemon juice and
sprinkle with basil. Serve.
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HEALTHY EATING

Baked Halibut with Cherry
Tomatoes and Chickpeas

Serves 4

Substitutions: Mahi-Mahi, Red
Snapper, Striped Bass, or
Swordfish

2 (15-ounce) cans chickpeas, rinsed
12 ounces cherry tomatoes, halved
2 shallots, minced

5 tablespoons extra-virgin olive oil,
divided

1/4 cup chicken or vegetable broth
5 garlic cloves, minced

1 tablespoon grated lemon zest plus
1 tablespoon juice

2 teaspoons ground coriander,
divided

2 teaspoons paprika, divided
1 teaspoon table salt, divided
1/2 teaspoon pepper

4 (6- to 8-ounce) skinless halibut
fillets, 1-inch thick

1/8 teaspoon cayenne pepper

2 tablespoons chopped
fresh cilantro

If you have any questions on the scientific content
of this article, please call a Life Extension® Wellness
Specialist at 1-866-864-3027.

Reprinted from Foolproof Fish, with permission from
America’s Test Kitchen.

Photo credit: America’s Test Kitchen.

To order a copy of Foolproof Fish, call 1-800-544-4440
or visit www.LifeExtension.com

ltem #34174 e Price: $26.25

1. Adjust oven rack to middle posi-
tion and heat oven to 400 degrees.
Combine chickpeas, tomatoes, shal-
lots, 1 tablespoon oil, broth, garlic,
lemon zest and juice, 1 teaspoon
coriander, 1 teaspoon paprika,
1/2 teaspoon salt, and pepper in
13-inch by 9-inch baking dish.

2. Pat halibut dry with paper towels.
Combine 2 tablespoons oil, remain-
ing 1 teaspoon coriander, remain-
ing 1 teaspoon paprika, remaining
1/2 teaspoon salt, and cayenne in
bowl. Add halibut and gently turn
to coat. Nestle halibut into chick-
pea mixture in dish and bake until
fish flakes apart when gently prod-
ded with paring knife and regis-
ters 130 degrees, 20 to 30 minutes.
Remove baking dish from oven, tent
with aluminum foil, and let rest for
10 minutes.

3. Drizzle with remaining 2 table-
spoons oil and sprinkle with cilan-
tro. Serve.

modern recipes for everyone, everywhere
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HEALTHY BONES HEALTHY HEART

TWO WAYS TO GET YOUR

VITAMIN K

Life Extension® offers two vitamin K formulas:

SUPER K is the best-selling vitamin K formula for Super K Elite provides 2 additional forms of vitamin
bone and heart health. It costs only 25 cents a day K and even higher potencies of K1, MK4 and MK?7.
and provides high potencies of: Super K Elite costs 60 cents a day and provides:
Vitamin K1 1,500 mcg Vitamin K1 2,000 mcg
(converts to K2 in some people) (converts to K2 in some people)
Vitamin K2 (MK-4) 1,000 mcg Vitamin K2 (MK-4) 1,500 mcg
(for bone & vascular health) (for bone & vascular health)
Vitamin K2 (MK-7) 100 mcg Vitamin K2 (MK-7) 181 mcg
(long-acting protection) (long-acting protection)
Vitamin K2 (MK-9) 43 mcg
(added cardiovascular support)
Vitamin K2 (MK-6) 11 mcg

(added cardiovascular support)

EXTENSION

EXTENSION

Super K

Super K Elite

Super K ltem #02334 e 90 softgels Super K Elite Item #02335 e 30 softgels
1 bottle $22.50 ¢ 4 bottles $20.25 each 1 bottle $18 ¢ 4 bottles $16 each

=

For full product description and to order Super K or Super K Elite,

call 1-800-544-4440 or visit www.LifeExtension.com

@ NN CAUTION: If you are taking anticoagulant or antiplatelet medications, or have a bleeding disorder,

consult with your healthcare provider before taking these products. }
GLUTEN FREE DAILY m

( These statements have not been evaluated by the Food and Drug Administration. These products are not intended to diagnose, treat, cure, or prevent any disease. )




SUPERFOODS

Onions

BY LAURIE MATHENA

Chopped onions are notorious for making your eyes water. But
their health benefits are nothing to cry over.

A member of the allium family of vegetables (which also
includes garlic and leeks), onions have important antiviral and
immune-boosting properties.

They are a good source of sulfur, which is important for detoxi-
fication and protein synthesis.

Onions also contain compounds that help support heart health,
reduce the risk of certain cancers, and can even improve bone
density.

Heart Health

Studies have shown that onions improve numerous factors
associated with heart health.

Red onions in particular contain anthocyanins, which give them
their deep red color. People who consume high amounts of antho-
cyanins have a lower risk of heart attacks."

Onions also contain small amounts of a beneficial flavonoid
called quercetin.

Animal studies have indicated that consuming onions can
reduce heart disease risk factors like inflammation,? high triglyc-
erides,® and blood clot formation.*

Cancer Prevention

A meta-analysis that included 16 studies and more than 13,000
people showed that compared to those with the lowest intake,
people with the highest intake of onions had a reduced risk of
colorectal cancer.®

Another meta-analysis showed that people who consumed the
most allium vegetables (like onions and garlic) were less likely to
be diagnosed with stomach cancer, compared to those with the
lowest intake.®

This cancer protection is likely due to onions’ sulfur-containing
compounds (which have been shown to decrease the growth and
spread of tumors in test tube studies’) and flavonoids like querce-
tin® and fisetin® (which may inhibit tumor growth).

References Boost Bone Density

1. Circulation. 2013 Jan 15;127(2):188-96.

2. J Nutr Metab. 2011;2011:475216. Consuming onions could possibly help prevent osteoporosis by
3. Plant Foods Hum Nutr. 2006 Dec;61(4):179-85. . : . .

4. Food Chem Toxicol. 2013 Jul:57:99-105. decreasing bone loss gnd boosting bone mineral density.

5. Mol Nutr Food Res. 2014 Sep;58(9):1907-14. In one study of perimenopausal and postmenopausal women,
8. Mol Nutr Food ResZ20TS@IENSO(1):171-9. those who ate onions at least once a day had greater bone
7. Mol Nutr Food Res. 2016 Nov;60(11):2467-80. . Y 9

8. Oncol Rep. 2017 Aug;38(2):819-28. g density than those who only ate them once a month or less. And
9. Exp Ther Med. 2018 Mar;15(3):2667-73. v compared to women who never ate onions, those who ate them

10. Menopause. 2009 Jul-Aug;16(4):756-9.

most frequently decreased their risk of bone fracture.
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ACTIVE LIFESTYLE & FITNESS

01529 Creatine Capsules
02318 Keto Brain and Body Boost
02020 Super Carnosine
02023 Tart Cherry with CherryPURE®
02146 Wellness Bar—Chocolate Brownie
02147 Wellness Bar—Cookie Dough
02246 Wellness Code® Advanced Whey Protein Isolate Vanilla
02221 Wellness Code® Muscle Strength & Restore Formula
02127 Wellness Code® Plant Protein Complete &

Amino Acid Complex
02261 Wellness Code® Whey Protein Concentrate Chocolate
02260 Wellness Code® Whey Protein Concentrate Vanilla
02243 Wellness Code® Whey Protein Isolate Chocolate
02242 Wellness Code® Whey Protein Isolate Vanilla
02220 Wellness Shake - Chocolate
02219 Wellness Shake - Vanilla

AMINO ACIDS

01039 Arginine & Ornithine Capsules
00038 Arginine Ornithine Powder
01253 Branched Chain Amino Acids
01829 Carnosine

01671 D,L-Phenylalanine Capsules
01624 L-Arginine Caps

01532 L-Carnitine

00345 L-Glutamine

00141 L-Glutamine Powder

01678 L-Lysine

01827 Taurine

00133 Taurine Powder

00326 Tyrosine Tablets

BLOOD PRESSURE & VASCULAR SUPPORT

01824 Advanced Olive Leaf Vascular Support with
Celery Seed Extract

02004 Arterial Protect

70000 Blood Pressure Monitor Arm Cuff

70004 Blood Pressure Monitor Digital Wrist Cuff

02497 Endothelial Defense™ Pomegranate Plus

02320 NitroVasc™ Boost

00984 Optimal BP Management

01953 Pomegranate Complete

00956 Pomegranate Fruit Extract

02024 Triple Action Blood Pressure AM/PM

02102 VenoFlow™

BONE HEALTH

01726 Bone Restore

02123 Bone Restore-Sugar-Free

01727 Bone Restore with Vitamin K2
01725 Bone Strength Collagen Formula
00313 Bone-Up™

01963 Calcium Citrate with Vitamin D
01506 Dr. Strum’s Intensive Bone Formula
01476 Strontium Caps

BRAIN HEALTH

01524 Acetyl-L-Carnitine

01974 Acetyl-L-Carnitine Arginate

01659 Citicoline® (CDP-Choline)

02321 Cognitex® Basics

02396 Cognitex® Elite

02397 Cognitex® Elite Pregnenolone

01540 DMAE Bitartrate (dimethylaminoethanol)
02006 Dopa-Mind™

02212 Focus Tea™

01658 Ginkgo Biloba Certified Extract™

01527
00020
02101
00709
01603
02032
00888
01676
02406
01327

Huperzine A

Lecithin Granules

Memory Protect

Migra-Eeze™

Neuro-Mag® Magnesium L-Threonate Caps
Neuro-Mag® Magnesium L-Threonate Powder
Optimized Ashwagandha

PS (Phosphatidylserine) Caps

Quick Brain Nootropic

Vinpocetine

CHOLESTEROL MANAGEMENT

01828
01359
01910
01030
01304
00372

Advanced Lipid Control
Cho-Less™

CHOL-Support™

Red Yeast Rice

Theaflavins Standardized Extract
Vitamin B3 Niacin Capsules

DIGESTION SUPPORT

53348
54160
30747
07136
02021
02022
02033
01737
01706
02100
01122
00605
01386

Betaine HCI

Black Vinegar

Digest RC®

Effervescent Vitamin C - Magnesium Crystals
Enhanced Super Digestive Enzymes
Enhanced Super Digestive Enzymes and Probiotics
EsophaCool™

Esophageal Guardian

Extraordinary Enzymes

Gastro-Ease™

Ginger Force™

Regimint

TruFiber®

ENERGY MANAGEMENT

01628
01630
01805
00972
01473
01900
01544
00668
01869
01868
01904
02344
02348
01500
01647
00889
02003

Adrenal Energy Formula - 60 veg capsules

Adrenal Energy Formula - 120 veg capsules

Asian Energy Boost

D-Ribose Powder

D-Ribose Tablets

Energy Renew

Forskolin

Metabolic Advantage Thyroid Formula™
Mitochondrial Basics with PQQ

Mitochondrial Energy Optimizer with PQQ

NAD* Cell Regenerator™ - 100 mg, 30 veg capsules
NAD* Cell Regenerator™ 300 mg, 30 veg capsules
Optimized NAD* Cell Regenerator™ and Resveratrol
PQQ Caps- 10 mg

PQQ Caps - 20 mg

Rhodiola Extract

Triple Action Thyroid

EYE HEALTH

01923
00893
02323
01514
01992
01993
01873
01918

Astaxanthin with Phospholipids

Brite Eyes Il

Digital Eye Support

Eye Pressure Support with Mirtogenol®

MacuGuard® Ocular Support with Saffron

MacuGuard® Ocular Support with Saffron & Astaxanthin
Standardized European Bilberry Extract

Tear Support with MaquiBright®

FISH OIL & OMEGAS

02311
00463
01937
02218
01983

Clearly EPA/DHA Fish Oil

Flaxseed Oil

Mega EPA/DHA

Mega GLA Sesame Lignans

Super Omega-3 EPA/DHA Fish Oil,
Sesame Lignans & Olive Extract



01988 Super Omega-3 Plus EPA/DHA Fish Oil,
Sesame Lignans, Olive Extract, Krill & Astaxanthin

01982 Super Omega-3 EPA/DHA Fish Oil,
Sesame Lignans & Olive Extract - 120 softgels

01985 Super Omega-3 EPA/DHA Fish Oil, Sesame Lignans &
Olive Extract - 60 enteric coated softgels

01984 Super Omega-3 EPA/DHA Fish Qil, Sesame Lignans &
Olive Extract - 120 enteric coated softgels

01986 Super Omega-3 EPA/DHA Fish QOil, Sesame Lignans &
Olive Extract - 240 softgels

01812 Provinal® Purified Omega-7

01640 Vegetarian DHA

FOOD

02008 California Estate Extra Virgin Olive Oil
02170 Rainforest Blend Decaf Ground Coffee
02169 Rainforest Blend Ground Coffee
02171 Rainforest Blend Whole Bean Coffee
00438 Stevia™ Organic Liquid Sweetner
00432 Stevia™ Sweetener

GLUCOSE MANAGEMENT

01503 CinSulin® with InSea?® and Crominex® 3+
01620 CoffeeGenic® Green Coffee Extract
02122 Glycemic Guard™

00925 Mega Benfotiamine

01803 Tri Sugar Shield®

HEART HEALTH

01066 Aspirin (Enteric Coated)

01842 BioActive Folate & Vitamin B12 Caps

01700 Cardio Peak™ with Standardized Hawthorn and Arjuna

02121 Homocysteine Resist

02018 Optimized Carnitine

01949 Super-Absorbable CoQ10 Ubiquinone with
d-Limonene - 50 mg, 60 softgels

01951 Super-Absorbable CoQ10 Ubiquinone with
d-Limonene - 100 mg, 60 softgels

01929 Super Ubiquinol CoQ10

01427 Super Ubiquinol CoQ10 with Enh Mitochondrial
Support™ -« 50 mg, 30 softgels

01425 Super Ubiquinol CoQ10 with Enh Mitochondrial
Support™« 50 mg, 100 softgels

01437 Super Ubiquinol CoQ10 with Enh Mitochondrial
Support™ -« 100 mg, 30 softgels

01426 Super Ubiquinol CoQ10 with Enh Mitochondrial
Support™« 100 mg, 60 softgels

01431 Super Ubiquinol CoQ10 with Enh Mitochondrial
Support™ -« 200 mg, 30 softgels

01733 Super Ubiquinol CoQ10 with PQQ

01859 TMG Liquid Capsules

00349 TMG Powder

HORMONE BALANCE

00454 DHEA (Dehydroepiandrosterone)

15 mg, 100 capsules
00335 DHEA (Dehydroepiandrosterone)

25 mg, 100 capsules
00882 DHEA (Dehydroepiandrosterone)

50 mg, 60 capsules
00607 DHEA (Dehydroepiandrosterone)

25 mg, 100 tablets (dissolve in mouth)
01689 DHEA (Dehydroepiandrosterone)

100 mg, 60 veg capsules
02368 Optimized Broccoli and Cruciferous Blend
00302 Pregnenolone « 50 mg, 100 capsules
00700 Pregnenolone - 100 mg, 100 capsules
01468 Triple Action Cruciferous Vegetable Extract
01469 Triple Action Cruciferous Vegetable Extract

with Resveratrol

IMMUNE SUPPORT

00681 AHCC®

02302 Bio-Quercetin

01961 Enhanced Zinc Lozenges

01704 Immune Modulator with Tinofend®
00955 Immune Protect with PARACTIN®
02005 Immune Senescence Protection Formula™
29727 Kinoko® Gold AHCC

24404 Kinoko® Platinum AHCC

00316 Kyolic® Garlic Formula 102

00789 Kyolic® Reserve

01681 Lactoferrin (Apolactoferrin) Caps
01903 NK Cell Activator™

01394 Optimized Garlic

01309 Optimized Quercetin

01811 Peony Immune

00525 ProBoost Thymic Protein A

01708 Reishi Extract Mushroom Complex
01906 Standardized Cistanche

13685 Ten Mushroom Formula®

01097 Ultra Soy Extract

01561 Zinc Lozenges

INFLAMMATION MANAGEMENT

01639 5-LOX Inhibitor with AprésFlex®

02324 Advanced Curcumin Elite™
Turmeric Extract, Ginger & Turmerones

01709 Black Cumin Seed Oil

02310 Black Cumin Seed Oil and Curcumin Elite™
Turmeric Extract

00202 Boswella

02467 Curcumin Elite™ Turmeric Extract - 30 veg capsules

02407 Curcumin Elite™ Turmeric Extract - 60 veg capsules

01804 Cytokine Suppress® with EGCG

02223 Pro-Resolving Mediators

00318 Serraflazyme

01203 Specially-Coated Bromelain

00407 Super Bio-Curcumin® Turmeric Extract

01254 Zyflamend™ Whole Body

JOINT SUPPORT

02404 Arthro-Immune Joint Support

02238 ArthroMax® Advanced NT2 Collagen™ & ApresFlex®
01617 ArthroMax® with Theaflavins & AprésFlex®

02138 ArthroMax® Elite

00965 Fast-Acting Joint Formula

00522 Glucosamine/Chondroitin Capsules

01600 Krill Healthy Joint Formula

01050 Krill Oil

00451 MSM (Methylsulfonylmethane)

02231 NT2 Collagen™

KIDNEY & BLADDER SUPPORT

00862 Cran-Max® Cranberry Whole Fruit Concentrate
01424 Optimized Cran-Max® with Ellirose™

01921 Uric Acid Control

01209 Water-Soluble Pumpkin Seed Extract

LIVER HEALTH & DETOXIFICATION

01922 Advanced Milk Thistle - 60 softgels
01925 Advanced Milk Thistle « 120 softgels
02240 Anti-Alcohol HepatoProtection Complex
01651 Calcium D-Glucarate

00550 Chlorella

01571 Chlorophyllin

01522 Milk Thistle - 60 veg capsules

02402 FLORASSIST® Liver Restore™

01541 Glutathione, Cysteine & C

01393 HepatoPro
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U) 01608 Liver Efficiency Formula 02176 SAMe (S-Adenosyl-Methionine)
|_ 01534 N-Acetyl-L-Cysteine 400 mg, 30 enteric coated vegetarian tablets
00342 PectaSol-C® Modified Citrus Pectin Powder 02174 SAMe (S-Adenosyl-Methionine)
Q 01080 PectaSol-C® Modified Citrus Pectin Capsules 400 mg, 60 enteric coated vegetarian tablets
@B 01884 Silymarin MULTIVITAMINS
D 02361 50D Booster 02199 Children’s Formula Life Extension Mix™
O LONGEVITY & WELLNESS 02498 Comprehensive Nutrient Packs ADVANCED
00457 Alpha-Lipoic Acid 02354 Life Extension Mix™ Capsules
m 01625 AppleWise Polyphenol Extract 02364 Life Extension Mix™ Capsules without Copper
D_ 01214 Blueberry Extract 02356 Life Extension Mix™ Powder
01438 Blueberry Extract with Pomegranate 02355 Life Extension Mix™ Tablets
02270 DNA Protection Formula 02357 Life Extension Mix™ Tablets with Extra Niacin
02405 Endocannabinoid System Booster 02365 Life Extension Mix™ Tablets without Copper
02119 GEROPROTECT® Ageless Cell™ 02292 Once-Daily Health Booster - 30 softgels
02133 GEROPROTECT® Longevity A.l.™ 02291 Once-Daily Health Booster - 60 softgels
02401 GEROPROTECT® Stem Cell 02313 One-Per-Day Tablets
02211 Grapeseed Extract 02317 Two-Per-Day Capsules - 60 capsules
00954 Mega Green Tea Extract (decaffeinated) 02314 Two-Per-Day Capsules - 120 capsules
00953 Mega Green Tea Extract (lightly caffeinated) 02316 Two-Per-Day Tablets - 60 tablets
01513 Optimized Fucoidan with Maritech® 926 02315 Two-Per-Day Tablets - 120 tablets
02230 Optimized Resveratrol NERVE & COMFORT SUPPORT

01637 Pycnogenol® French Maritime Pine Bark Extract
02210 Resveratrol
00070 RNA (Ribonucleic Acid)

02202 ComfortMAX™
02303 PEA Discomfort Relief

02301 Senolytic Activator PERSONAL CARE
01208 Super R-Lipoic Acid 01006 Biosil™ -5 mg, 30 veg capsules
01919 X-R Shield 01007 Biosil™- 1 fl oz

MEN’S HEALTH 00321 Dr. Proctor’s Advanced Hair Formula

00320 Dr. Proctor’s Shampoo

02322 Hair, Skin & Nails Collagen Plus Formula
01278 Life Extension Toothpaste

00408 Venotone

00409 Xyliwhite Mouthwash

02304 Youthful Collagen

02252 Youthful Legs

02209 Male Vascular Sexual Support

00455 Mega Lycopene Extract

02306 Men's Bladder Control

01789 PalmettoGuard® Saw Palmetto with Beta-Sitosterol

01790 PalmettoGuard® Saw Palmetto/Nettle Root Formula
with Beta-Sitosterol

01837 Pomi-T®

01373 Prelox® Enhanced Sex for Men PET CARE

01940 Super MiraForte with Standardized Lignans 01932 Cat Mix

01909 Triple Strength ProstaPollen™ 01931 Dog Mix

02029 Ultra Prostate Formula PROBIOTICS
MINERALS 01622 Bifido Gl Balance

01661 Boron 01825 FLORASSIST® Balance

02107 Extend-Release Magnesium 02125 FLORASSIST® Gl with Phage Technology

30731 lonic Selenium 01821 FLORASSIST® Heart Health

01677 Iron Protein Plus 02250 FLORASSIST® Mood Improve

02403 Lithium 02208 FLORASSIST® Immune & Nasal Defense

01459 Magnesium Caps 02120 FLORASSIST® Oral Hygiene

01682 Magnesium (Citrate) 02203 FLORASSIST® Prebiotic

01328 Only Trace Minerals 01920 FLORASSIST® Throat Health

01504 Optimized Chromium with Crominex® 3+ 02400 FLORASSIST® Winter Immune Support

02309 Potassium with Extend-Release Magnesium 52142 Jarro-Dophilus® for Women

01740 Sea-lodine™ 00056 Jarro-Dophilus EPS® - 60 veg capsules

01879 Se-Methyl L-Selenocysteine 21201 Jarro-Dophilus EPS® - 120 veg capsules

01778 Super Selenium Complex 01038 Theralac® Probiotics

00213 Vanadyl Sulfate 01389 TruFlora® Probiotics
MISCELLANEOUS 80157 Advanced Anti-Glycation Peptide Serum

00577 Potassium lodide 80165 Advanced Growth Factor Serum

00657 Solarshield® Sunglasses 80170 Advanced Hyaluronic Acid Serum
MOOD & STRESS MANAGEMENT 80154 Advanced Lightening Cream

02312 Cortisol-Stress Balance 80155 Advanced Pepti.de. Hand Therapy

00987 Enhanced Stress Relief 80175 Advanced Proplotlc-Fermented Eye Serum

01074 5HTP 80177 Advanced Retinol Serum

80152 Advanced Triple Peptide Serum

80140 Advanced Under Eye Serum with Stem Cells
80137 All-Purpose Soothing Relief Cream

80139 Amber Self MicroDermAbrasion

80118 Anti-Aging Mask

01683 L-Theanine
02175 SAMe (S-Adenosyl-Methionine)
200 mg, 30 enteric coated vegetarian tablets




80151
80153
80176
80156
80169
80141
80167
80163
80123
80109
80110
80138
00661
80103
80168
80114
80172
80159
80122
80174
80150
80142
01938
02129
02130
02131
80166
02096
80130
80164
80143
80148
80161
80162
80173
80160
80101
80113
80104
80171
80129
80136
80102

Anti-Aging Rejuvenating Face Cream
Anti-Aging Rejuvenating Scalp Serum
Collagen Boosting Peptide Cream
Collagen Boosting Peptide Serum
Cucumber Hydra Peptide Eye Cream
DNA Support Cream

Environmental Support Serum

Eye Lift Cream

Face Rejuvenating Anti-Oxidant Cream
Hyaluronic Facial Moisturizer
Hyaluronic Oil-Free Facial Moisturizer
Hydrating Anti-Oxidant Facial Mist
Hydroderm

Lifting & Tightening Complex
Melatonin Advanced Peptide Cream
Mild Facial Cleanser

Multi Stem Cell Hydration Cream
Multi Stem Cell Skin Tightening Complex
Neck Rejuvenating Anti-Oxidant Cream
Purifying Facial Mask

Renewing Eye Cream

Resveratrol Anti-Oxidant Serum
Shade Factor™

Skin Care Collection Anti-Aging Serum
Skin Care Collection Day Cream

Skin Care Collection Night Cream
Skin Firming Complex

Skin Restoring Ceramides

Skin Stem Cell Serum

Skin Tone Equalizer

Stem Cell Cream with Alpine Rose
Tightening & Firming Neck Cream
Triple-Action Vitamin C Cream
Ultimate MicroDermabrasion
Ultimate Peptide Serum

Ultra Eyelash Booster

Ultra Wrinkle Relaxer

Under Eye Refining Serum

Under Eye Rescue Cream

Vitamin C Lip Rejuvenator

Vitamin C Serum

Vitamin D Lotion

Vitamin K Cream

SLEEP

01512
02300
01551
01511
02234
01669
02308
01722
01668
01083
00329
00330
00331
00332
02201
01787

01788
01786
01721

01444
01445

Bioactive Milk Peptides

Circadian Sleep

Enhanced Sleep with Melatonin
Enhanced Sleep without Melatonin
Fast-Acting Liquid Melatonin
Glycine

Herbal Sleep PM

L-Tryptophan

Melatonin « 300 mcg, 100 veg capsules
Melatonin « 500 mcg, 200 veg capsules
Melatonin « 1 mg, 60 capsules
Melatonin « 3 mg, 60 veg capsules
Melatonin « 10 mg, 60 veg capsules
Melatonin « 3 mg, 60 veg lozenges
Melatonin IR/XR

Melatonin 6 Hour Timed Release
300 mcg, 100 veg tablets
Melatonin 6 Hour Timed Release
750 mcg, 60 veg tablets

Melatonin 6 Hour Timed Release

3 mg, 60 veg tablets

Optimized Tryptophan Plus

Quiet Sleep

Quiet Sleep Melatonin

VITAMINS

01533
00920
00664
01945
00102
00084
02229
02075

02070
01913
01674
02244
02232
01936
00065
00373
01939
01217
01400
02334
02335
01863
02028
01535
00361

01536
01537
02228

02227

01753
01751
01713
01718
01758
02040

Ascorbyl Palmitate

Benfotiamine with Thiamine

Beta-Carotene

BioActive Complete B-Complex

Biotin

Buffered Vitamin C Powder

Fast-C® and Bio-Quercetin Phytosome
Gamma E Mixed Tocopherol Enhanced with
Sesame Lignans

Gamma E Mixed Tocopherol/Tocotrienols
High Potency Optimized Folate

Inositol Caps Liquid Emulsified

Liquid Vitamin D3 - 2,000 1U, 1 fl oz

Liquid Vitamin D3 - 2,000 IU, 1 fl oz, mint
Low-Dose Vitamin K2

MK-7

No Flush Niacin

Optimized Folate (L-Methylfolate)

Pyridoxal 5'-Phosphate Caps

Super Absorbable Tocotrienols

Super K

Super K Elite

Super Vitamin E

Vitamin B5 (Pantothenic Acid)

Vitamin B6

Vitamin B12 Methylcobalamin

Vitamin B12 Methylcobalamin - 1 mg, 60 veg lozenges
Vitamin B12 Methylcobalamin « 5 mg, 60 veg lozenges
Vitamin C and Bio-Quercetin Phytosome
1,000 mg, 60 veg tablets

Vitamin C and Bio-Quercetin Phytosome
1,000 mg, 250 veg tablets

Vitamin D3 - 25 mcg (1,000 IU), 90 softgels
Vitamin D3 - 25 mcg (1,000 IU), 250 softgels
Vitamin D3 « 125 mcg (5,000 IU), 60 softgels
Vitamin D3 « 175 mcg (7,000 IU), 60 softgels
Vitamin D3 with Sea-lodine™

Vitamins D and K with Sea-lodine™

WEIGHT MANAGEMENT & BODY COMPOSITION

00658
02479
01509
01807
02207
02478
01738
01292
01908
01492
01432
00818
01902
02151

7-Keto® DHEA Metabolite - 25 mg, 100 capsules
7-Keto® DHEA Metabolite « 100 mg, 60 veg capsules
Advanced Anti-Adipocyte Formula

Advanced Appetite Suppress

AMPK Metabolic Activator

DHEA Complete

Garcinia HCA

Integra-Lean®

Mediterranean Trim with Sinetrol™ -XPur

Optimized Irvingia with Phase 3™ Calorie Control Complex

Optimized Saffron with Satiereal®
Super CLA Blend with Sesame Lignans
Waist-Line Control™

Wellness Code® Appetite Control

WOMEN’S HEALTH

01942
01626
01894
01064
02204
02319
01441
01649

Breast Health Formula

Enhanced Sex for Women 50+
Estrogen for Women
Femmenessence MacaPause®
Menopause 731™

Prenatal Advantage
Progesta-Care®

Super-Absorbable Soy Isoflavones
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Low-Cost
Biologically
Active

Enzymatically Active Vitamins

BioActive Complete B-Complex provides
enzymatically active forms of meaningful
potencies of each B vitamin.

: . This includes the pyridoxal 5’-phosphate
form of vitamin B6 shown to protect lipids
and proteins against glycation and the most
biologically active form of folate called
5-methyltetrahydrofolate (5-MTHF), which
is up to 7 times more bioavailable than

folic acid.”

Item #01945 - 60 vegetarian capsules
1bottle $9

4 bottles $8 each

GLUTEN FREE
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LIFE
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BioActive
Complete
B-Complex

For full product description afd to order
BioActive Complete B-Camplex, call -
1-800-544-4440 or visitwww.LifeExtension.com

* BrJ Pharmacol. 2004 Mar;141(5):825-30.

These statements have not been evaluated by the Food and Drug Administration. This product is not intended to diagnose, treat, cure, or prevent any disease. )
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Neuro-Mag® Magnesium L-Threonate
was specifically formulated by MIT scientists to be
uniquely absorbable by brain and nerve cells.

The numbers of synapses that connect
brain cells decline with aging.

Magnesium L-Threonate has been shown to
improve synaptic density and other structural
components of the brain.* =

NeurO'Mag® Neuro-Mag® '|_-1.I1F|_E'..L~.

NG ET Rl Magnesium L-Threonate Magnesium L-Threonate Powder Neuro-Mag®
Magnezium L-Threcnale

Item #01603 Item #02032

90 vegetarian capsules 93.35 grams of powder

LIFE

EXTENSION'

Magnesism L-Threcnate
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For full product description and to order Neuro-Mag® Magnesium L-Threonate or
Neuro-Mag® Magnesium L-Threonate Powder, call 1-800-544-4440 or visit www.LifeExtension.com

Reference: *Gerontology. 1996;42(3):170-80. N@N
ﬁ GMO

Magtein® is a registered trademark of Magceutics, Inc. and is distributed exclusively by AIDP, Inc. S

Magtein® is protected under U.S. patents 8,178,118; 8,142,803; 8,163,301 and other patents pending.

( These statements have not been evaluated by the Food and Drug Administration. These products are not intended to diagnose, treat, cure, or prevent any disease. )
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The Science of a Healthier Life®

PO BOX 407198
FORT LAUDERDALE, FLORIDA 33340-7198

IN THIS EDITION OF LIFE EXTENSION® MAGAZINE

7 FIVE MORE YEARSWITH ONE THERAPY

Life expectancy can be five years longer in those
who achieve optimal blood pressure control.

24 RESOLVING CHRONIC INFLAMMATION

A recent human study showed systemic benefits when
pro-resolving mediators were added to fish oil.

36 PLANT-BASED ENDOCANNABINOID SUPPORT

Four plant-based compounds support the body’s
endocannabinoid system without CBD.

46 ARTIFICIAL INTELLIGENCE LONGEVITY PATHWAYS

Artificial intelligence identified plant compounds that
modulate pro-longevity pathways like metformin.

58 VITAMIN D’'SWINTER IMMUNE BENEFITS

Clinical trials show that vitamin D decreases rates and
severity of viral respiratory tract infections.

68 PREBIOTICS “FEED” HEALTHY INTESTINAL FLORA

UCLA School of Medicine found that a prebiotic increased
the levels of healthy bifidobacteria for overall health.

VISIT US ONLINE AT LIFEEXTENSION.COM



