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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 N@N

c 4 bottles $8 each

For full product description and to order
BioActive Complete B-Complex, call
1-800-544-4440 or visit www.LifeExtension.com

Reference
* BrJPharmacol. 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. )

‘ LEMMAR20pIFC.indd 1 1/16/20 1:05 PM‘



¢

three plant-based nutrients
that can help reverse

age-related damage to our

existing pool of stem cells.
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Isles Medical Center in North Miami Beach, FL.
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apy, holistic medicine, and oxidative medicine.
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George’s University School of Medicine. He
completed his internal medicine residency at
Monmouth Medical Center in Long Branch, NJ,
in 2008 and is board-certified by the American
Board of Internal Medicine. Dr. DelLuca is
a Diplomate of the American Academy of
Anti-Aging Medicine and has obtained certifi-
cations in hyperbaric medicine, pain manage-
ment, nutrition, strength and conditioning, and
manipulation under anesthesia.

Sergey A. Dzugan, MD, PhD, was formerly chief
of cardiovascular surgery at the Donetsk
Regional Medical Center in Donetsk, Ukraine.
Dr. Dzugan’s current primary interests are anti-
aging and biological therapy for cancer, cho-
lesterol, and hormonal disorders.

Patrick M. Fratellone, MD, RH, is the founder
and executive medical director of Fratellone
Associates. He completed his internal med-
icine and cardiology fellowship at Lenox
Hill Hospital in 1994, before becoming the
medical director for the Atkins Center for
Complementary Medicine.

Norman R. Gay, MD, is proprietor of the Bahamas
Anti-Aging Medical Institute in Nassau,
Bahamas. A former member of the Bahamian
Parliament, he served as Minister of Health
and Minister of Youth and Sports.

Mitchell J. Ghen, DO, PhD, holds a doc-
torate in holistic health and anti-aging
and serves on the faculty of medicine
at the Benemerita Universidad Autonoma
De Puebla, Mexico, as a professor of
cellular hematopoietic studies.

Gary Goldfaden, MD, is a clinical dermatolo-
gist and a lifetime member of the American
Academy of Dermatology. He is the founder of
Academy Dermatology of Hollywood, FL, and
COSMESIS Skin Care.

Miguelangelo Gonzalez, MD, is a certified
plastic and reconstructive surgeon at the
Miguelangelo Plastic Surgery Clinic, Cabo
San Lucas.

Garry F. Gordon, MD, DO, is a Payson, Arizona-
based researcher of alternative approaches
to medical problems that are unresponsive
to traditional therapies. He is president of the
International College of Advanced Longevity
Medicine.

Richard Heifetz, MD, is a board-certified anesthe-
siologist in Santa Rosa, CA, specializing in the
delivery of anesthesia for office-based, plastic/
cosmetic surgery, chelation therapy, and pain
management.

Roberto Marasi, MD, is a psychiatrist in Brescia
and in Piacenza, Italy. He is involved in anti-ag-
ing strategies and weight management.

Maurice D. Marholin, DC, DO, is a licensed chiro-
practic physician and board-certified osteo-
pathic family physician.While training at the
University of Alabama, he completed fel-
lowships in Clinical Nutrition and Behavioral
Medicine. He is currently in private practice
in Clermont, FL.

Professor Francesco Marotta, MD, PhD, of
Montenapoleone Medical Center, Milan, Italy,
is a gastroenterologist and nutrigenomics
expert with extensive international university
experience. He is also a consulting profes-
sor at the WHO-affiliated Center for Biotech
& Traditional Medicine, University of Milano,
Italy and honorary resident professor, Nutrition,
Texas Women’s University. He is the author of
more than 130 papers and 400 lectures.

Philip Lee Miller, MD, is founder and medical
director of the Los Gatos Longevity Institute
in Los Gatos, CA.

Michele G. Morrow, DO, FAAFP, is a board-certified
family physician who merges mainstream and
alternative medicine using functional medicine
concepts, nutrition, and natural approaches.
Filippo Ongaro, MD, is board-certified in anti-
aging medicine and has worked for many
years as flight surgeon at the European
Space Agency. He is a pioneer in func-
tional and anti-aging medicine in Italy
where he also works as a journalist and
a writer.

Herbert Pardell, DO, FAAIM, practices internal
medicine at the Emerald Hills Medical Center
in Hollywood, FL. He is a medical director of
the Life Extension Foundation®.

Lambert Titus K. Parker, MD, an internist and a
board- certified anti-aging physician, practices
integrative medicine from a human ecology
perspective with emphasis on personalized
brain health, biomarkers, genomics and total
health optimization. He serves as the Medical
Director of Integrative Longevity Institute of
Virginia, a 501(c)3 Non-Profit Medical Research
Institute. He also collaborates on education
and research for Hampton Roads Hyperbaric
Therapy.

Ross Pelton, RPh, PhD, CCN, is scientific director
for Essential Formulas, Inc.

Patrick Quillin, PhD, RD, CNS, is a clinical nutri-
tionist in Carlsbad, CA, and formerly served as
vice president of nutrition for Cancer Treatment
Centers of America, where he was a consultant
to the National Institutes of Health.

Allan Rashford, MD, graduated from the
University of lowa Medical School. Upon com-
pleting medical training, he became chief
of medicine at St. Francis Hospital in South
Carolina, and he was later named president of
the Charleston Medical Society.

Marc R. Rose, MD, practices ophthalmology in
Los Angeles, CA, and is president of the Rose
Eye Medical Group. He is on the staff of Pacific
Alliance Medical Center, Los Angeles, and
other area hospitals.

Michael R. Rose, MD, a board-certified ophthal-
mologist with the Rose Eye Medical Group
in Los Angeles, CA, is on the staff of the
University of Southern California and UCLA.

Ron Rothenberg, MD, is a full clinical profes-
sor at the University of California San Diego
School of Medicine and founder of California
HealthSpan Institute in San Diego.

Roman Rozencwaig, MD, is a pioneer in research
on melatonin and aging. He practices in
Montreal, Canada, as research associate at
Montreal General Hospital, Department of
Medicine, McGill University.

Michael D. Seidman, MD, FACS, is the director
of skull base surgery and wellness for the
Adventist Health System in Celebration, FL.

Ronald L. Shuler, BS, DDS, CCN, LN, is involved
in immunoncology for the prevention and
treatment of cancer, human growth hormone
secretagogues, and osteoporosis. He is board-
certified in anti-aging medicine.

Paul Wand, MD, Fort Lauderdale, FL, is a clinical
neurologist with special expertise in treating
and reversing diabetic peripheral neuropathy
and brain injuries from various causes.
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Orn Adalsteinsson, PhD, is chairman of the Life
Extension® Scientific Advisory board. He holds a
master’s and doctorate from the Massachusetts
Institute of Technology (MIT). He has specialized in
human therapeutics including vaccines, monoclonal
antibodies, product development, nutraceuticals,
formulations, artificial intelligence, hormones, and
nutritional supplementation. He has also authored
articles and contributed to peer-reviewed publica-
tionzs and served as an editor for the Journal of
Medicinal Food.

Richard Black, DO, is a dedicated nuclear medicine
physician practicing as an independent contractor
out of Cleveland, Ohio. Dr. Black is board certified
in internal medicine and nuclear medicine, and is
licensed to practice medicine in multiple states
throughout the United States.

John Boik, PhD, is the author of two books on can-
cer therapy, Cancer and Natural Medicine (1996)
and Natural Compounds in Cancer Therapy (2001).
He earned his doctorate at the University of Texas
Graduate School of Biomedical Sciences with
research at the MD Anderson Cancer Center, focus-
ing on screening models to identify promising new
anti-cancer drugs. He conducted his postdoctoral
training at Stanford University’s Department of
Statistics.

Aubrey de Grey, PhD, is a biomedical gerontologist
and Editor-in-Chief of Rejuvenation Research, the
world’s highest-impact, peer-reviewed journal
focused on intervention in aging. He received his
BA and PhD from the University of Cambridge in
1985 and 2000 respectively. Dr. de Grey is a Fellow
of both the Gerontological Society of America and
the American Aging Association and sits on the
editorial and scientific advisory boards of numerous
journals and organizations.

Deborah F. Harding, MD, is founder of the Harding
Anti-Aging Center. She is double board-certified in
internal medicine and sleep disorder medicine. She
also earned the Cenegenics certification in age man-
agement medicine. She is a faculty member of the
University of Central Florida Medical School.

Sandra C. Kaufmann, MD, is a fellowship-trained and
board-certified pediatric anesthesiologist as well
as the Chief of Anesthesia at the Joe DiMaggio
Children’s Hospital in Hollywood, Florida. She is the
founder of The Kaufmann Anti-Aging Institute and
the author of the book The Kaufmann Protocol: Why
we Age and How to Stop it (2018). Her expertise is
in the practical application of anti-aging research.

Steven B. Harris, MD, is president and director of
research at Critical Care Research, a company
that grew out of 21st Century Medicine in Rancho
Cucamonga, CA. Dr. Harris participates in ground-
breaking hypothermia, cryothermia, and ischemia
research. His research interests include antioxi-
dant and dietary-restriction effects in animals and
humans.

Peter H. Langsjoen, MD, FACC, is a cardiologist
specializing in congestive heart failure, primary and
statin-induced diastolic dysfunction, and other heart
diseases. A leading authority on coenzyme Q10, Dr.
Langsjoen has been involved with its clinical appli-
cation since 1983. He is a founding member of the
executive committee of the International Coenzyme
Q10 Association, a fellow of the American College of
Cardiology, and a member of numerous other medi-
cal associations.

Dipnarine Maharaj MD, MB, ChB, FRCP (Glasgow), FRCP
(Edinburgh), FRCPath., FACP, is the Medical Director of
the South Florida Bone Marrow Stem Cell Transplant
Institute and is regarded as one of the world’s
foremost experts on adult stem cells. He received
his medical degree in 1978 from the University of
Glasgow Medical School, Scotland. He completed
his internship and residency in Internal Medicine
and Hematology at the University’s Royal Infirmary.

L. Ray Matthews, MD, FACS, is a professor of surgery
and director of Surgical Critical Care at Morehouse
School of Medicine in Atlanta, GA, and a trauma and
critical care surgeon at Grady Memorial Hospital. He
has published widely and is known as one of the top
vitamin D experts. Dr. Matthews has spoken before
the U.S. Food and Drug Administration several times,
presenting a recent update about clinical research
on vitamin D.

Ralph W. Moss, PhD, is the author of books such as
Antioxidants Against Cancer, Cancer Therapy,
Questioning Chemotherapy, and The Cancer
Industry, as well as the award-winning PBS doc-
umentary The Cancer War. Dr. Moss has inde-
pendently evaluated the claims of various cancer
treatments and currently directs The Moss Reports,
an updated library of detailed reports on more than
200 varieties of cancer diagnoses.

Michael D. Ozner, MD, FACC, FAHA, is a board-certi-
fied cardiologist who specializes in cardiovascular
disease prevention. He serves as medical direc-
tor for the Cardiovascular Prevention Institute of
South Florida and is a noted national speaker on
heart disease prevention. Dr. Ozner is also author
of The Great American Heart Hoax,The Complete
Mediterranean Diet and Heart Attack Proof. For
more information visit www.drozner.com.

Jonathan V. Wright, MD, is medical director of the
Tahoma Clinic in Tukwila, WA. He received his MD
from the University of Michigan and has taught
natural biochemical medical treatments since 1983.
Dr. Wright pioneered the use of bioidentical estro-
gens and DHEA in daily medical practice. He has
authored or co-authored 14 books, selling more than
1.5 million copies.

Xiaoxi Wei, PhD, is a chemist, expert in supramolecular
assembly and development of synthetic transmem-
brane nanopores with distinguished selectivity via
biomimetic nanoscience. She has expertise in ion
channel function and characterization. She founded
X-Therma Inc., a company developing a radical
new highway towards non-toxic, hyper-effective
antifreeze agents to fight unwanted ice formation in
regenerative medicine and reduce mechanical icing.
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and Stay Asleep

With age, the body’s nocturnal peak of
melatonin declines, making it harder to
fall asleep and stay asleep.

Melatonin IR/XR contains MicroActive®
Melatonin, an innovative 50/50 blend of:

« Immediate-release melatonin
to help you get to sleep.*

« Extended-release melatonin
to help you stay asleep.*

Take Melatonin IR/XR at night for better
bedtimes.

For full product description

and to order Melatonin IR/XR, ltem #02201 - 60 capsules
call 1-800-544-4440 or visit 1 bottle $9
www.LifeExtension.com 4 bottles $7.50 each

T
* For occasional sleeplessness
MicroActive® Melatonin is a registered trademark of Bioactives LLC.

Caution: Do not consume alcohol, drive, or operate machinery after taking this product.

( 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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AS WE SEE IT

How to Renew

Your Own Stem Cells

This article describes findings that may
enable you to rejuvenate your stem cells using
low-cost approaches available right now.

WILLIAM FALOON

To put this into historic context, the
image on this page is the March
2002 cover of Life Extension®
magazine.

Our message back then was that
therapeutic cloning of stem cells
might enable our biology to be
transported back in time to a
younger state.

In that 2002 magazine article, we
described how fresh, young stem
cells can regenerate tissues
throughout our body, thereby
reversing the course of degen-
erative disorders.

Life Extension® Magazine March 2002
www.lifeextension.com/magazine/2002/3

Stem cell research, however,
was torpedoed by federal edict
in 2001 and has only recently
regained serious momentum.

The encouraging news is that we
may be able to regenerate our
existing pool of stem cells today.

The significance of this cannot be
overstated.

If we replenish our pool of healthy
stem cells, we may regain the
ability to repopulate our tissues
with fresh functional cells.

The good news is that certain
nutrients that readers of this
magazine already supplement with
have stem cell-renewing proper-
ties. This can buy precious time
as ongoing research develops
systemic stem cell rejuvenation
therapies envisioned 20 years
ago.
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AS WE SEE IT

Stem Cells Needed to Sustain Life

Our tissues rely on functional
cells to sustain organ viability.

With age, our functional cells
deteriorate.

In youth, as functional cells die
off, they are replaced with new cells
created from stem cells present in
our body.'?

Stem cells, however, are affected
by the same degenerative problems
as functional cells.*

As stem cell vitality deteriorates,
we lose the ability to repopulate
tissues with fresh functional cells.*

What few people understand
is that stem cells are capable of
self-renewal, as well as producing
mature functional cells.'*

In medical practice today, stem
cells are used for regenerative
purposes. This is evidenced by
the ability of bone marrow stem
cell transplants to help leukemia
patients.®

Bone Marrow

Stem Cells

«

Progenitor Cells

'

Functional Cells

Healthy Tissues

This flow chart shows
how stem cells
(hematopoietic and
mesenchymal) are
released from bone
marrow and differentiate
to provide fresh blood
and functional cells

to maintain tissues
throughout the body.

— ——— P D

L

? Prolifération

Differentiation 5

Mobilization‘ ' ' Recruitment

* Endothelial progenitor cells (or EPCs) are cell types that play roles in regenerating the endothelial lining of blood vessels.
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Based on the phenomenon of
self-renewal, if our old stem cells
can be reactivated, the effect could
be whole-body rejuvenation.

Nutritional interventions may pro-
vide an effective approach to acti-
vate dormant stem cells, thereby
enhancing tissue regeneration.

Using several lines of preclinical
evidence from the scientific literature,
we can outline a rational approach
that could allow us to reactivate
aging stem cells.

Stem Cells Are Retained with Age

Many stem cells are retained as
we age and have the capacity to
self-renew and differentiate into
mature functional cells.*

Several factors that drive the
aging process also reduce the
regenerative potential of stem cells
and contribute to worsening of age-
related conditions.*

How Stem Cells Convert to Functional Cells

Bone Marrow Blood

HSC
(hematopoietic ;
stemicells) Tissue Q” |
: Tissue
EPCs* : eSS EPCs
(endothelial 4
progenitor

cells*)

Neovascularization ¢

We now have a better under-
standing of specific degenerative
pathways of aged tissues and how
this contributes to disease, decline,
and death.*®

This gives us targets for restoring
stem cell function and self-renewal
using current technologies.*®

Rejuvenating
Aged Stem Cells

Normal aging (along with excess
calorie ingestion) causes AMPK
and NAD* to plummet, mTOR to be
imbalanced, and SIRT1 signaling to
be downregulated.”°

The impact of this is depletion of
our stem cell pools and a reduced
regenerative potential.’

Stem cell malfunction can be
partially corrected with many of
the nutrients that readers of Life
Extension® magazine supplement
with today.

J

117/20 1:45 PM



AS WE SEE IT

This includes curcumin,'>3
resveratrol,'*'® Gynostemma
pentaphyllum,”” NAD* precur-
sors,'®1® and drugs like metfor-
min,2*22 along with sensible eating
patterns.?

Stem Cell Rejuvenation
in Laboratory Models

The challenge of maintaining
healthy stem cells requires fighting
off the same damaging factors
that compromise our functional
tissue cells.

These factors include damaged
DNA, mitochondrial dysfunction,
chronic inflammation, and oxidative
stress.

Emerging data indicate that
interventions that blunt the effects

of excessive calorie intake can
rejuvenate some lineages of stem
cells by:'2%25

e ACTIVATING AMPK
e SUPPRESSING mTOR
e BOOSTING sirtuins

Sirtuins are indispensable for
DNA repair, controlling inflam-
mation and other life sustaining
processes. Resveratrol activates
sirtuins but requires NAD* for
optimal functionality.?

In aged mice, treatment with
the NAD* precursor nicotinamide
riboside rejuvenated muscle stem
cells.™

This study showed that boosting
NAD* improved mitochondrial
function in muscle stem cells and
inhibited stem cell senescence. The
researchers also showed that boost-
ing NAD* decreased senescence of
brain and skin stem cells.®

An ongoing clinical trial may
reveal neurological improvement
in response to aggressive NAD+
boosting therapy.?”

Clinical trials have demonstrated
that oral administration of NAD*
precursors results in increased
NAD* levels,?®?° which are vital for
stem cell functionality.'®

AMPK
+
Resveratrol
+

NAD*

STEM CELL REJUVENATION

In response to resveratrol, cells
express proteins called sirtuins that
provide several benefits including
generating new mitochondria.®°

Mitochondrion
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Cardiac stem
cell niche

Stem Cell Self-Renewal and Differentiation

o B ieeeeceeeas >
&S > Smooth muscle cells
: Cell division
‘ ‘ ------------------------- > ?E o é Endothelial cells
Daughter Stem cells are produced primarily in bone marrow but also in niches
9 imbedded in tissues throughout our bodies. Stem cells can either
progenitor cell differentiate into fresh functional cells to maintain tissues or self-renew

into stem cell progenitors for future regenerative needs.

Specialization
(Cardiac lineages)

oo > E Cardiomyocytes

Sirtuins are dependent on NAD*
to interact with FoxO, a benéeficial
transcription factor, to promote
healthy gene expression.?54'

The cellular enzyme AMPK has
a dynamic interaction with sirtuin 1
(SIRT1).

The potential combined benefit
of boosting AMPK, NAD+, SIRT1
and FoxO is the favorable impact
this might have in promoting stem
cell health.

Moreover, AMPK activity helps
to normalize excess mTOR, which
can impede stem cell functionality.®

Understanding the Role of
mTOR in Obesity and Aging

“mTOR?” stands for the mechan-
istic target of rapamycin.

It is a protein found inside most
cells and is responsible for regulat-
ing cellular growth by sensing and
integrating diverse nutritional and
environmental cues.”

Excessive activation of cellular
mTOR is involved in diseases
plaguing aging populations, such
as cancer, type II diabetes, and
obesity.”

Regulating mTOR activity
extends lifespan in laboratory
models by delaying the develop-
ment of chronic diseases, including
cancer.®

Maintenance of stem cell pools
requires a finely tuned balance
between stem cell renewal and
differentiation.®

When mTOR is excessively
activated in certain stem cell
lineages, the pool of stem cells
becomes exhausted.??> This dimin-
ishes our ability to regenerate our
tissues with fresh functional cells.®

When properly balanced, mTOR
will not adversely impact cellular
aging.%%

Enhancing autophagy in hemato-
poietic stem cells improves their
regenerative capacity.>®

One way of inducing autophagy
is suppression of excess mTOR via
AMPK activation.®

According to a report published
in the journal Nature:

“...it will be exciting to test
whether rejuvenation inter-
ventions aimed at activating
autophagy in unhealthy
autophagy-inactivated oHSCs
[old hematopoietic stem cells]
will improve the health of
the aging blood system.”%

Most People Need
to Lower mTOR

Regulation of mTOR represents
a viable approach to preserve the
stem cell pool.

This, in turn, would help main-
tain functionality of our tissues and
organs over time.
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When calorie intake is reduced,
mTOR activity diminishes, and
autophagy is beneficially activated.

This process (autophagy) cleans
up accumulated cellular waste
products and preserves cell
function.*®

The autophagy-regulating sig-
naling network that includes AMPK
and mTOR serves to maintain this
delicate autophagy balance.*°

Interventions that activate
AMPK serve to balance mTOR
and enable optimal levels of cellular
autophagy.

Boost Cell AMPK
To Lower mTOR

AMPK was first identified in 1973
for its role in fat metabolism.*!

Based on evidence from pre-
clinical studies, it is expected that

when people practice severe calorie
restriction, AMPK activity increases,
which confers protective effects.*?

One of AMPK’s benefits is to
signal cells to consume stored fat.
One way that AMPK performs this
fat-removing process is by down-
regulating mTOR.*

AMPK is a master energy sensor
in cells.®®

When AMPK is activated by
compounds like metformin or
Gynostemma pentaphyllum 54
cells think they are energy deprived.

The desired effect for most aging
people is to prompt cells to turn
down excess mTOR and utilize fat
stores for energy production.

Balancing mTOR activity and
autophagy can be achieved via
increasing cellular AMPK in the
following six ways:

1. Reduce calorie intake and
more specifically, avoid sug-
ars and simple carbohydrates.
High blood levels of glucose
(and insulin) fuel excess mTOR
activity.®

2. Brief periods (3-5 days) of

calorie restriction per month
have shown great benefits
indicative of balanced mTOR,*¢
but compliance is difficult.

. Consider “intermittent fasting”

for 14-18 hours five days a
week, based on voluminous
data, including a fascinating
report published in the
December 26, 2019 issue of
the New England Journal of
Medicine.*

. Preclinical studies show that

calorie restriction mimetics
such as resveratrol and NAD*
can be used to support SIRT1
and FoxO function.?68

. AMPK activators such as the

drug metformin and/or nutri-
ents such as Gynostemma
pentaphyllum extract*** and
hesperidin® help support
mTOR activity and autophagy.

. Increased physical activity

can meaningfully boost
AMPK.51

Multi-Modal Approach to Stem Cell Renewal

We now know of several factors involved in the maintenance and
potential rejuvenation of our aging stem cells.

The encouraging aspect of all this is we can target these stem cell

renewal processes today via:
1. AMPK activation®®
2. Sirtuin activation?*%*
3. FoxO activation®-%¢

4. NAD* replenishment'®

5. mTOR regulation (via AMPK activation)®%”

This approach may enable elderly individuals to rejuvenate their
aged stem cells, which would then repopulate senile tissues
with fresh, functional (somatic) cells.
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Rejuvenating Bone
Marrow Stem Cells

The impact of boosting AMPK
and lowering excess mTOR may
enable rejuvenation of aging bone
marrow (hematopoietic) stem cells.

A safe way of balancing mTOR is
to boost cellular AMPK activity.

Increasing AMPK regulates
mTOR, which facilitates removal of
cellular debris (via autophagy).523

As it relates to combatting aging,
activating autophagy appears to
be a critical factor for the rejuvena-
tion of aged hematopoietic stem
cells.?®

Hematopoietic stem cells are
crucial for producing new immune
cells, platelets and red blood cells.

Middle aged and elderly people
today have ready access to low-
cost approaches to help preserve
their bone marrow stem cell pools.

When the bone marrow stem cell
niche becomes exhausted, life can
no longer be sustained.

That’s because oxygen-carrying
red blood cells, immune-protecting
white cells and hemorrhage-guard-
ing platelets must to be continually
produced in the bone marrow for
systemic existence.

Increase SIRT1 with Resveratrol

Resveratrol activates SIRT1
inside cells, which is linked to many
of the same longevity-enhancing
benefits as calorie restriction.?

Based on our interpretation of
emerging evidence, age control
could be enhanced by modest
doses of resveratrol, with adequate
NAD* replenishment to ensure
sirtuin functionality.

Most people over age 40
should initiate supplementation
with the oral NAD* precursor (nico-
tinamide riboside) in the daily dose
of 300 mg to 600 mg, along with

Factors that Confer Stem Cell Health

As it relates to stem cell regeneration, the following processes

are intimately involved:

1. DNA repair pathways affected by:%®

SIRT1

NAD*

FoxO

2. Protein synthesis affected by:%®
AMPK mTOR FoxO

3. Mitochondrial function affected by:*°

SIRT1

NAD*

FoxO

Hallmarks of degenerative aging include dysregulation of AMPK,
FoxO and SIRT1, depletion of NAD*, and excessive activation of

mTOR."€0

In what may be a unified approach to living healthier, the ability
to reactivate aged stem cells is already being practiced by some

enlightened people today.

This includes those who take steps to balance AMPK, SIRT1,
FoxO and NAD* while normalizing excess mTOR.

100 mg to 300 mg of resveratrol
and AMPK-activating compounds.

By targeting known regulators of
stem cell self-renewal and differen-
tiation, we are proposing a unique
protocol to rejuvenate your own
stem cells.

Summary Overview

Adult stem cells lose their
ability to repopulate tissues with
fresh functional cells.

The result is systemic deteriora-
tion of tissues throughout our aging
bodies.

Treatments that are currently being
used to slow aging, such as boosting
AMPK and sirtuins, appear likely to
facilitate stem cell rejuvenation.

Regulation of mTOR enhances
the regenerative capacity of hema-
topoietic stem cells in aged mice.®

mTOR is hyperactive in the bone
marrow stem cell niche of aged
mice.? Excess mTOR can be bal-
anced by increasing AMPK.

Published data indicate that
agents that boost NAD*," sirtuins*%*
and FoxO,% along with compounds
that increase AMPK®*# (and down-
regulate mTOR®?%) may work together
to improve stem cell function.

Metformin is an FDA-approved
drug with potent AMPK-activating
properties. It and other com-
pounds that activate AMPK (like
Gynostemma pentaphyllum) repre-
sent a potential option for induction
of stem cell rejuvenation in adult
stem cell therapies.

The combined application of
these mechanistic approaches
in clinical medical practice could
induce systemic rejuvenation of dys-
functional stem cells.
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In this
Month’s Issue...

A multi-year investigation using
deep-learning Al technology has
led to the discovery of three natural
compounds that favorably modulate
signaling pathways associated with
stem cell health.

One of these compounds was
shown to promote hematopoietic
stem cell expansion in a laboratory
model, while the other demonstrated
reductions in metabolic parameters
(like reduced fasting insulin).

This nutrient formula is described
on page 46 of this month’s issue.

Page 65 describes a published
clinical trial in which biological
aging was reversed on average by
2.5 years using three compounds
that have a long history of use.

Page 34 is an Age Reversal
Update that introduces new human
studies, one that aims to achieve
meaningful and statistically signif-
icant rejuvenation effects in only
12 months.

An article on page 24 reveals
how type II diabetics may delay
or prevent the onset of disabling
neuropathy.

In the meantime, readers of Life
Extension® magazine should appre-
ciate that many of the nutrients
they take today are demonstrating
beneficial effects on the health of
their stem cell pools.

For longer life,

William Faloon, Co-Founder
Life Extension Buyers Club

. Available at: https://www.cancer.org/cancer/
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How FoxO Enhances Stem Cell Health
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FoxO (Forkhead box) are cell proteins that play an important role in
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FoxO help regulate the expression of genes involved in cell growth,
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longer human lifespans

You can learn technical details about FoxO by searching Google:
“FoxO and aging.”

For simplicity’s sake, it’'s good to know that boosting NAD* and
sirtuin expression (with resveratrol) promotes favorable FoxO genetic
transcription.
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IN THE NEWS

In the News

High Saturated-Fat Diet and
Fatal Prostate Cancer

A more rapid progression of pros-
tate cancer is associated with con-
suming a high-fat diet and with
obesity, an article published in the
journal Nature Communications
reported.”

Researchers examined how intake
of dietary saturated fat by prostate
cancer patients contributes to the
growth of tumors and to mortality.

The scientists demonstrated that
higher consumption of saturated
fat mimicked an MYC overexpres-
sion, both in a mouse study and
in humans. (The oncogene c-MYC
plays a role in cancer initiation and
progression.)

“c-MYC is a key factor in tumori-
genesis, i.e. it induces malignant
properties in normal cells and fuels
the growth of cancer cells,” said
lead author Dr. David Labbé, assis-
tant professor in the Department of
Surgery, Division of Urology at McGiill
University.

In 319 human patients, those who
had the highest level of saturated-
fat-intake c-MYC signature were
four times more likely to have fatal
prostate cancer than men with the
lowest intake.

Editor’s Note: “Even after removing obesity
from the equation, patients with high levels
of the saturated-fat-intake MYC signature are
still three times more likely to die of prostate
cancer,” Dr. Labbé said.

* Nat Commun. 2019 Sep 25;10(1):4358.
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Dietary Supplements Can
Benefit Mental Health

A meta-review of meta-analy-
ses published in World Psychiatry:
The Official Journal of the World
Psychiatric Association found a ben-
efit for several dietary supplements
in mental health disorders.*

Researchers selected 33 meta-
analyses of randomized, controlled
trials that included a total of 10,951

individuals with depression, stress
and anxiety disorders, bipolar disor-
der, personality disorder, schizophre-
nia, and ADHD.

The strongest evidence emerged
in favor of omega-3 fatty acid sup-
plementation for major depression,
as an add-on treatment to antide-
pressant drugs. Omega-3s may also
be effective in ADHD.

The review found evidence to sup-
port the use of N-acetylcysteine in
mood disorders and schizophrenia.

5-MTHF (the bioactive form of folic
acid) was beneficial as an add-on
therapy for schizophrenia as well as
major depression.

Editor’s Note: “Future research should aim

to determine which individuals might benefit
most from evidence-based supplements and
to better understand the underlying mecha-
nisms so we can adopt a targeted approach

to supplement use in mental health treatment,”
recommended senior author Jerome Sarris.

* World Psychiatry. 2019 Oct;18(3):308-324.
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IN THE NEWS

Migraines Associated
with Low Vitamin B12

Among individuals who suffer
from migraine headache, there is a
greater risk of low levels of vitamin
B12, and higher levels of methyl-
malonic acid (which is increased
with B12 deficiency) according to
a study published in the journal
Headache.*

The study compared 70 men and
women who experienced chronic or
episodic migraines, to 70 healthy
adults who did not have the condi-
tion. Fasting blood samples were
analyzed for serum vitamin B12 and
methylmalonic acid levels.

While the healthy group had
vitamin B12 levels that averaged
667 pg/mL (picograms per millili-
ter), levels among migraine patients
averaged 512 pg/mL.

As expected, methylmalonic acid
levels (which are increased with
B12 deficiency) were lower in the
healthy group than in the migraine
group.

Those whose vitamin B12 levels
were among the top 25% of partici-
pants had an 80% decrease in the
odds of having migraine compared
to participants whose levels were
among the lowest 25%.

Editor’s Note: The authors discuss the hy-
pothesis that elevated levels of homocyste-
ine could provoke migraine and suggest that
vitamin B12’s involvement in the regulation of
homocysteine may help support the associa-
tion revealed by this study.

* Headache. 2019 Oct;59(9):1492-1503.
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IN THE NEWS

37% Lower Risk of Mild
Cognitive Impairment with
Higher Magnesium Intake

A study of 6,473 women in the
U.S., aged 65-79, found that those
who consumed magnesium in
amounts between 257.3 mg/day and
317.8 mg/day lowered their risk of
developing mild cognitive impairment
by 37%, compared to those who
consumed less than 197 mg/day.”

The study, published in BMJ
Open, looked at the intake of dietary
and supplemental magnesium in
postmenopausal women who were
participants in the Women’s Health
Initiative Memory Study (WHIMS)
and who did not have dementia
when they enrolled.

Magnesium consumption was
compared with cognitive outcomes.
Mild cognitive impairment was
defined as being not enough to inter-
fere with everyday activities.

The authors concluded that:

“Total magnesium intake between
the estimated average requirement
and the recommended dietary allow-
ances may associate with a lower
risk of mild cognitive impairment
and/or probable dementia.”

Editor’s Note: While the recommended daily
allowance of magnesium is 420 mg/day for
men and 320 mg/day for women, Life Exten-
sion® and many health experts now advise that
adults consume at least 500 mg each day.

* BMJ Open. 2019 Nov 3;9(11):e030052.
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IN THE NEWS

Restricting Eating to a
10-Hour Window
Can Improve
Cardiometabolic Health

Time-restricted eating, a type of
intermittent fasting, promoted sig-
nificant health benefits in patients
with metabolic syndrome, a pilot
study published in the journal Cell
Metabolism reported.”

The study suggests that eating
only within a 10-hour window, and
not eating for a 14-hour stretch of
time, can benefit individuals at risk
for type II diabetes, heart disease,
and stroke.

A research team from the
University of California, San Diego,
and The Salk Institute for Biological
Studies, enrolled 19 participants,
13 men and six women, who had
been diagnosed with metabolic syn-
drome. For a 12-week period, their
eating was restricted to a maximum
of 10-hours daily, during which time
they could eat anything they wanted,
in whatever quantities they wished.

At baseline, the participants’ eat-
ing window, defined as the interval
during which 95% of calories were
consumed, was about 15 hours every
day.

At the end of the study, the 29%
reduction in the eating interval to
10 hours daily, was associated with
a 3% reduction in weight, BMI,
and percent of body fat, and a 4%
reduction in waist circumference.
Individuals also reported that they
had more restful sleep. Many also
saw lower cholesterol and blood
sugar levels.

Editor’s Note: “Time-restricted eating is a po-
tentially powerful lifestyle intervention that can
be added to standard medical practice to treat
metabolic syndrome,” the authors stated.

*https://doi.org/10.1016/j.cmet.2019.11.004.
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BY STEPHANIE CLARKSON

It’s one of the most common complications of
diabetes:

Nerve damage known as diabetic neuropathy.’

About 30% to 50% of individuals with type II dia-
betes will develop this debilitating condition, often in
the legs and feet.?

Diabetic neuropathy frequently causes severe pain
and loss of mobility. When the condition worsens, it
can lead to amputation and even fatal infections.#

By the time symptoms arise, the nerve damage has
already progressed and become severe—and very
difficult to fully repair.

That makes it crucial for diabetics to take aggres-
sive measures to prevent the horrors of diabetic
neuropathy.

Managing this disorder is challenging. Damage can
continue even if sugar levels are under control,?5¢
and no drug can reliably stop the nerve damage from
getting worse.®

Increasing evidence has identified seven nutrients
that may provide relief from symptoms and pro-
tect against the development of diabetes-induced
neuropathy.”22 They are:

* Omega-3 fatty acids
e Vitamin D

e Curcumin

e Lipoic acid

e Folic acid

e Acetyl-L-carnitine
¢ Benfotiamine

Working in overlapping ways, each of these com-
pounds protects tiny nerves through important mech-
anistic pathways.
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NEW HOPE FOR RELIEF FROM DIABETIC NEUROPATHY

What /s Diabetic Neuropathy?

Diabetic neuropathy occurs when prolonged eleva-
tion of blood sugar levels damages tiny capillaries feed-
ing blood to nerve fibers.

As nerves shrivel and die from lack of blood flow,
there is a loss of nerve function, loss of sensation in
affected areas, and progressive manifestation of pain
and immobility.

There are several types of diabetic neuropathy, cat-
egorized by which nerves are affected.

Diabetic neuropathy occurs in both type I and type
IT diabetes, and about 40% to 70% of diabetics will
develop the condition.?+-28

Symptoms depend on the type of neuropathy and
which nerves are affected. Usually the symptoms
develop gradually, and can include severe pain, numb-
ness or tingling of extremities, balance problems, erec-
tile dysfunction, and more.?®

Published research indicates how seven nutrients
can offer relief of symptoms and even slow the pro-
cesses that lead to nerve dysfunction.”2

Omega-3 Fatty Acids

Fish and flaxseed oils are rich in anti-inflammatory
omega-3 fatty acids.

Increasing intake of omega-3s shows great prom-
ise in preventing and relieving diabetic neuropathy. In
rodent studies, fish oil can slow and even reverse the
progression of diabetic nerve damage.??2

Here are some critical ways in which omega-3s may
help treat diabetic neuropathy:

¢ People with diabetic neuropathy suffer from
a decrease in nerve conduction velocity,
which measures how fast an electrical impulse
moves through the nerves. In animals, fish oil
rapidly restores nerve conduction velocity
and reduces visible damage to crucial nerve
bundles.*°

¢ Pain and hypersensitivity to touch are reduced
in diabetic animals after treatment with fish
oil.%

* Nerve clusters from fish-oil-treated animals
show a reduction in inflammation, and lower
levels of the “master inflammation promoter”
nuclear factor kappa B (NF-kB).3!

e After treatment with DHA or EPA, nerve cells in
lab cultures sharply ramp up their production
of proteins that fight harmful oxidative stress.®?

The above differing actions have major conse-
quences. In a study of people with diabetic foot ulcers,
complications of neuropathy that can lead to amputa-
tion, taking one gram per day of omega-3 significantly
decreased ulcer size.

At the same time, markers of inflammation were
lower and total antioxidant levels rose significantly.
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NEW HOPE FOR RELIEF FROM DIABETIC NEUROPATHY

WHAT YOU NEED TO KNOW

Nutrients Help Protect
Against Nerve Damage

Diabetic neuropathy, nerve damage
caused by high blood sugar from diabetes,
affects up to half of all people with type II
diabetes.

This nerve damage can cause severe pain
and loss of mobility and can lead to deadly
infections and the risk of amputation.

No existing drug can reverse the course
of this disease. But seven nutrients may
slow the events leading to diabetic
neuropathy.

Anyone with type II diabetes, pre-diabe-
tes, or impaired glucose tolerance could
benefit from increasing the intake of
these nutrients.

Vitamin D

Vitamin D is best known for its role in building strong
bones. But it also has an important impact on brain and
nerve tissue.®%

Numerous studies have established that vitamin D
deficiency (levels less than 20 ng/mL) and insufficiency
(20 ng/mL to 30 ng/mL) are strongly associated with
neuropathy in diabetics.'%-%

One study found that diabetics with deficient vitamin
D levels have two-fold greater odds of neuropathy.®”

Clinical trials have established that 50,000 IU of
vitamin D3 weekly significantly reduces symptoms of
diabetic nerve damage and improves quality of life.®1°

And in one study, 50,000 IU of vitamin D given every
two weeks significantly reduced the size of diabetic foot
ulcers after 12 weeks.3®

Curcumin

Curcumin is prized for its anti-inflammatory proper-
ties and has recently been studied for its potential in
pain control.*04

In fact, curcumin has been shown to significantly
raise the pain threshold and reduce pain hypersensitiv-
ity in lab animals.4-44

For people suffering from diabetic nerve damage,
curcumin offers much more than pain relief. The com-
pound, found in the spice turmeric, may also slow or
reverse some of the processes that produce neuro-
pathic pain in the first place.

Pre-clinical studies show that curcumin:

* Reduces production of TNF-alpha, an
inflammatory protein and contributor to pain,*

e Activates the internal pain-relief system
(known as the endogenous opioid system),*'

* [nhibits oxidative stress in cells, which is a
major trigger of nerve pain,* and

* Reduces aberrant electrical impulses in
diabetic nerves.*-4¢
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NEW HOPE FOR RELIEF FROM DIABETIC NEUROPATHY

Lipoic Acid
A number of human studies show that in diabetes

patients with painful nerve damage, 600 mg daily of

alpha-lipoic acid produces significant improvements
in:14-17

¢ Pain,

¢ Burning,

¢ Numbness,

¢ Ability to feel pin pricks and touch pressure,
¢ Ankle reflexes,

* Muscle weakness,

* Need for “rescue” pain medications,

e Quality of life scores, and

¢ Reports of overall health status.

At the same dose, alpha-lipoic acid also prevents
worsening of impairment caused by neuropathy.'®

Folic Acid

Folic acid is a B vitamin that lowers levels of
homocysteine,*” an amino acid that is linked to the
development of cardiovascular disease and is danger-
ously toxic to nerves.*®

In a 2001 study involving 65 patients with type II
diabetes, the risk of nerve damage more than doubled
with each 5 mmol/L increase in homocysteine.*®

Chinese patients who have type II diabetes with
neuropathy also have significantly lower levels of
folate than those without neuropathy.*®

A recent study of patients with diabetic neuropathy
showed that 1,000 mcg of folic acid given daily for
16 weeks, lowered homocysteine levels, and mark-
edly increased nerve conduction velocity and signal
strength.™

An animal study found that folic acid treatment
could protect against neuropathy by increasing nerve
growth factor, a protein essential for promoting nerve
healing.5'

Acetyl-L-Carnitine

Acetyl-L-carnitine is a form of the amino acid
L-carnitine that has shown to have neuroprotective and
analgesic effects in the peripheral nervous system.5?

Acetyl-L-carnitine works in multiple ways to protect
nerves, including:%®

* Reducing harm from oxidative stress
and helping to prevent nerve cell death,

¢ Relieving pain by reducing the concentration
of the pain-signaling neurotransmitter
glutamate at the synapses,

* Facilitating nerve regeneration and nerve
damage repai,

* Promoting the health of nerve cell
membranes, and

¢ Amplifying responses to nerve
growth factor.

In people with diabetes, acetyl-L-carnitine at doses
of 1,500 mg/day to 3,000 mg/day improves nerve
conduction velocity and strength, reduces pain and
disability scores, increases numbers of nerve fibers,
and regenerates damaged nerve fibers.10-12
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NEW HOPE FOR RELIEF FROM DIABETIC NEUROPATHY

Benfotiamine

Benfotiamine is the fat-soluble form of thiamine
(vitamin B1).

One key factor involved in the development and pro-
gression of diabetic neuropathy is increased glycation,
a process in which glucose and other sugars interact
with proteins.

Glycation is a process in which glucose and other
sugars bind irreversibly to proteins, lipids and nucleic
acids, causing them to become dysfunctional. The dys-
functional molecules created by glycation are known as
advanced glycation end products (AGEs).5+%

AGEs damage nerves by inhibiting their function,
which in turn affects their activity, and by triggering
an inflammatory response that further damages nerve
cells.%”

Studies have shown that benfotiamine reduces pain
and restores normal sensation in patients suffering from
diabetic neuropathy.”®

The best results have been seen with doses ranging
from 320 mg to 600 mg daily, for periods as short as
three weeks, though benefits steadily increased with
longer treatment duration.”*

Summary

Diabetic neuropathy —nerve damage resulting from
diabetes—can lead to severe pain, numbness, loss of
function, and even limb amputation.

No drug can reliably stop or reverse the progression
of diabetic neuropathy.

Seven nutrients may be capable of slowing the pro-
gression of diabetic neuropathy.

They work in many ways, offering a broad range of
protection against this debilitating ailment. ®

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

References

1. Alamdari A, Mozafari R, Tafakhori A, et al. An inverse association
between serum vitamin D levels with the presence and severity of
impaired nerve conduction velocity and large fiber peripheral neu-
ropathy in diabetic subjects. Neurol Sci. 2015 Jul;36(7):1121-6.

2. Richner M, Ferreira N, Dudele A, et al. Functional and Structural
Changes of the Blood-Nerve-Barrier in Diabetic Neuropathy. Front
Neurosci. 2018;12:1038.

3. Dewanjee S, Das S, Das AK, et al. Molecular mechanism of diabetic
neuropathy and its pharmacotherapeutic targets. Eur J Pharmacol.
2018 Aug 15;833:472-523.

10.

11.

12.

Miranda-Massari JR, Gonzalez MJ, Jimenez FJ, et al. Metabolic
correction in the management of diabetic peripheral neuropathy:
improving clinical results beyond symptom control. Curr Clin Phar-
macol. 2011 Nov;6(4):260-73.

Nawroth PP, Bendszus M, Pham M, et al. The Quest for more
Research on Painful Diabetic Neuropathy. Neuroscience. 2018 Sep
1;387:28-37.

Feldman EL, Callaghan BC, Pop-Busui R, et al. Diabetic neuropathy.
Nat Rev Dis Primers. 2019 Jun 13;5(1):41.

Stracke H, Gaus W, Achenbach U, et al. Benfotiamine in diabetic
polyneuropathy (BENDIP): results of a randomised, double blind,
placebo-controlled clinical study. Exp Clin Endocrinol Diabetes.
2008 Nov;116(10):600-5.

Haupt E, Ledermann H, Kopcke W. Benfotiamine in the treatment of
diabetic polyneuropathy--a three-week randomized, controlled pilot
study (BEDIP study). Int J Clin Pharmacol Ther. 2005 Feb;43(2):71-7.

. Winkler G, Pal B, Nagybeganyi E, et al. Effectiveness of different

benfotiamine dosage regimens in the treatment of painful diabetic
neuropathy. Arzneimittelforschung. 1999 Mar;49(3):220-4.

De Grandis D, Minardi C. Acetyl-L-carnitine (levacecarnine) in the
treatment of diabetic neuropathy. A long-term, randomised, double-
blind, placebo-controlled study. Drugs R D. 2002;3(4):223-31.

Sima AA, Calvani M, Mehra M, et al. Acetyl-L-carnitine improves
pain, nerve regeneration, and vibratory perception in patients

with chronic diabetic neuropathy: an analysis of two randomized
placebo-controlled trials. Diabetes Care. 2005 Jan;28(1):89-94.

Li S, Chen X, Li Q, et al. Effects of acetyl-L-carnitine and meth-
ylcobalamin for diabetic peripheral neuropathy: A multicenter,
randomized, double-blind, controlled trial. J Diabetes Investig. 2016
Sep;7(5):777-85.

LEMMAR20p.indd 29

MARCH 2020 | LIFE EXTENSION | 29

1/16/20

1:40 PM



NEW HOPE FOR RELIEF FROM DIABETIC NEUROPATHY

13. Mottaghi T, Khorvash F, Maracy M, et al. Effect of folic acid supple-
mentation on nerve conduction velocity in diabetic polyneuropathy
patients. Neurol Res. 2019 Apr;41(4):364-8.

14. Ziegler D, Nowak H, Kempler P, et al. Treatment of symptomatic
diabetic polyneuropathy with the antioxidant alpha-lipoic acid: a
meta-analysis. Diabet Med. 2004 Feb;21(2):114-21.

15. Ziegler D, Low PA, Litchy WJ, et al. Efficacy and safety of an-
tioxidant treatment with alpha-lipoic acid over 4 years in dia-
betic polyneuropathy: the NATHAN 1 trial. Diabetes Care. 2011
Sep;34(9):2054-60.

16. Garcia-Alcala H, Santos Vichido ClI, Islas Macedo S, et al. Treatment
with alpha-Lipoic Acid over 16 Weeks in Type 2 Diabetic Patients
with Symptomatic Polyneuropathy Who Responded to Initial
4-Week High-Dose Loading. J Diabetes Res. 2015;2015:189857.

17. Agathos E, Tentolouris A, Eleftheriadou |, et al. Effect of alpha-lipoic
acid on symptoms and quality of life in patients with painful diabetic
neuropathy. J Int Med Res. 2018 May;46(5):1779-90.

18. Ghadiri-Anari A, Mozafari Z, Gholami S, et al. Dose vitamin D sup-
plementations improve peripheral diabetic neuropathy? A before-

after clinical trial. Diabetes Metab Syndr. 2019 Jan - Feb;13(1):890-3.

19. Shehab D, Al-Jarallah K, Abdella N, et al. Prospective evalua-
tion of the effect of short-term oral vitamin d supplementation on
peripheral neuropathy in type 2 diabetes mellitus. Med Princ Pract.
2015;24(3):250-6.

20. Oh YS. Bioactive Compounds and Their Neuroprotective Effects in
Diabetic Complications. Nutrients. 2016 Jul 30;8(8).

21. Zilliox LA, Russell JW. Physical activity and dietary interventions
in diabetic neuropathy: a systematic review. Clin Auton Res. 2019
Aug;29(4):443-55.

22. Yorek MA. Is Fish Oil a Potential Treatment for Diabetic Peripheral
Neuropathy? Curr Diabetes Rev. 2018;14(4):339-49.

23. Yorek MA. The Potential Role of Fatty Acids in Treating Diabetic
Neuropathy. Curr Diab Rep. 2018 Aug 25;18(10):86.

24. Yagihashi S, Yamagishi S, Wada R. Pathology and pathogenetic
mechanisms of diabetic neuropathy: correlation with clinical signs
and symptoms. Diabetes Res Clin Pract. 2007 Sep;77 Suppl
1:5184-9.

25. Available at: https://www.uptodate.com/contents/epidemiology-
and-classification-of-diabetic-neuropathy. Accessed December 12,
2019.

26. Boulton AJ. Diabetic neuropathy: is pain God’s greatest gift to man-
kind? Semin Vasc Surg. 2012 Jun;25(2):61-5.

27. Callaghan BC, Cheng HT, Stables CL, et al. Diabetic neuropathy:
clinical manifestations and current treatments. Lancet Neurol. 2012
Jun;11(6):521-34.

28. Available at: https://www.niddk.nih.gov/health-information/diabetes/
overview/preventing-problems/nerve-damage-diabetic-neuropa-
thies. Accessed December 12, 2019.

29. Available at: https://www.mayoclinic.org/diseases-conditions/
diabetic-neuropathy/symptoms-causes/syc-20371580. Accessed
December 3, 2019.

30. Gerbi A, Maixent JM, Ansaldi JL, et al. Fish oil supplementation
prevents diabetes-induced nerve conduction velocity and neuro-
anatomical changes in rats. J Nutr. 1999 Jan;129(1):207-13.

31. Li MY, Wang YY, Cao R, et al. Dietary fish oil inhibits mechanical
allodynia and thermal hyperalgesia in diabetic rats by blocking
nuclear factor-kappaB-mediated inflammatory pathways. J Nutr
Biochem. 2015 Nov;26(11):1147-55.

32. Tatsumi Y, Kato A, Sango K, et al. Omega-3 polyunsaturated fatty
acids exert anti-oxidant effects through the nuclear factor (ery-
throid-derived 2)-related factor 2 pathway in immortalized mouse
Schwann cells. J Diabetes Investig. 2019 May;10(3):602-12.

33. Soleimani Z, Hashemdokht F, Bahmani F, et al. Clinical and metabolic
response to flaxseed oil omega-3 fatty acids supplementation in pa-
tients with diabetic foot ulcer: A randomized, double-blind, placebo-
controlled trial. J Diabetes Complications. 2017 Sep;31(9):1394-400.

34. Groves NJ, McGrath JJ, Burne TH. Vitamin D as a neuros-
teroid affecting the developing and adult brain. Annu Rev Nutr.
2014;34:117-41.

35. Harms LR, Burne TH, Eyles DW, et al. Vitamin D and the brain. Best
Pract Res Clin Endocrinol Metab. 2011 Aug;25(4):657-69.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Soderstrom LH, Johnson SP, Diaz VA, et al. Association between
vitamin D and diabetic neuropathy in a nationally representative
sample: results from 2001-2004 NHANES. Diabet Med. 2012
Jan;29(1):50-5.

Esteghamati A, Fotouhi A, Faghihi-Kashani S, et al. Non-linear con-
tribution of serum vitamin D to symptomatic diabetic neuropathy: A
case-control study. Diabetes Res Clin Pract. 2016 Jan;111:44-50.
Shillo P, Selvarajah D, Greig M, et al. Reduced vitamin D levels

in painful diabetic peripheral neuropathy. Diabet Med. 2019
Jan;36(1):44-51.

Razzaghi R, Pourbagheri H, Momen-Heravi M, et al. The effects

of vitamin D supplementation on wound healing and metabolic
status in patients with diabetic foot ulcer: A randomized, double-
blind, placebo-controlled trial. J Diabetes Complications. 2017
Apr;31(4):766-72.

Sun J, Chen F, Braun C, et al. Role of curcumin in the management
of pathological pain. Phytomedicine. 2018 Sep 15;48:129-40.
Banafshe HR, Hamidi GA, Noureddini M, et al. Effect of curcumin on
diabetic peripheral neuropathic pain: possible involvement of opioid
system. Eur J Pharmacol. 2014 Jan 15;723:202-6.

Attia HN, Al-Rasheed NM, Al-Rasheed NM, et al. Protective effects
of combined therapy of gliclazide with curcumin in experimental
diabetic neuropathy in rats. Behav Pharmacol. 2012 Apr;23(2):
153-61.

LiY, Zhang Y, Liu DB, et al. Curcumin attenuates diabetic neuro-
pathic pain by downregulating TNF-alpha in a rat model. Int J Med
Sci. 2013;10(4):377-81.

Zhao WC, Zhang B, Liao MJ, et al. Curcumin ameliorated diabetic
neuropathy partially by inhibition of NADPH oxidase mediating oxi-
dative stress in the spinal cord. Neurosci Lett. 2014 Feb 7;560:81-5.
Meng B, Shen LL, Shi XT, et al. Effects of curcumin on TTX-R so-
dium currents of dorsal root ganglion neurons in type 2 diabetic rats
with diabetic neuropathic pain. Neurosci Lett. 2015 Sep 25;605:
59-64.

Meng B, Shen LL, Shi XT, et al. Effects of curcumin on sodium
currents of dorsal root ganglion neurons in type 2 diabetic neuro-
pathic pain rats. Zhongguo Ying Yong Sheng Li Xue Za Zhi. 2015
Nov;31(6):541-8.

Scaglione F, Panzavolta G. Folate, folic acid and 5-methyltetrahydro-
folate are not the same thing. Xenobiotica. 2014 May;44(5):480-8.
Bhatia P, Singh N. Homocysteine excess: delineating the possible
mechanism of neurotoxicity and depression. Fundam Clin Pharma-
col. 2015 Dec;29(6):522-8.

Ambrosch A, Dierkes J, Lobmann R, et al. Relation between
homocysteinaemia and diabetic neuropathy in patients with Type 2
diabetes mellitus. Diabet Med. 2001 Mar;18(3):185-92.

Wang D, Zhai JX, Liu DW. Serum folate, vitamin B12 levels and
diabetic peripheral neuropathy in type 2 diabetes: A meta-analysis.
Mol Cell Endocrinol. 2017 Mar 5;443:72-9.

Yilmaz M, Aktug H, Oltulu F, et al. Neuroprotective effects of folic
acid on experimental diabetic peripheral neuropathy. Toxicol Ind
Health. 2016 May;32(5):832-40.

Onofrj M, Ciccocioppo F, Varanese S, et al. Acetyl-L-carnitine: from
a biological curiosity to a drug for the peripheral nervous system
and beyond. Expert Rev Neurother. 2013 Aug;13(8):925-36.

Sergi G, Pizzato S, Piovesan F, et al. Effects of acetyl-L-carnitine in
diabetic neuropathy and other geriatric disorders. Aging Clin Exp
Res. 2018 Feb;30(2):133-8.

Ahmed N, Thornalley PJ. Advanced glycation endproducts: what

is their relevance to diabetic complications? Diabetes Obes Metab.
2007 May;9(3):233-45.

Sugimoto K, Yasujima M, Yagihashi S. Role of advanced gly-
cation end products in diabetic neuropathy. Curr Pharm Des.
2008;14(10):953-61.

Fournet M, Bonte F, Desmouliere A. Glycation Damage: A Possible
Hub for Major Pathophysiological Disorders and Aging. Aging Dis.
2018 Oct;9(5):880-900.

Vincent AM, Callaghan BC, Smith AL, et al. Diabetic neuropathy:
cellular mechanisms as therapeutic targets. Nat Rev Neurol. 2011
Sep 13;7(10):573-83.

30 | LIFE EXTENSION | MARCH 2020

LEMMAR20p.indd 30

1/16/20

1:40 PM



Boosts Brain Cell Regeneration & Supports Whole-Body Health

Resea as foundthat ta & (el |pirelnents 0 prod description and to orde
0 0 e area of the brain associated g 8 C3 200-544-4440
anad 0 O 0 0

d € dlSO € d e proje O d elp

pra e O ate each othe MG

LE CERTIFIED

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.

LEMMAR20p.indd 31

1/16/20 1:45 PM



LEMMAR20p.indd 32 117/20 11:27 AM



Preserve Youthful

CELLULAR
ENERGY

with Next-Generation

LIPOIC ACID

Super R-Lipoic Acid is more bioavailable, stable, and Item #01208 - 60 vegetarian capsules
potent, achieving 10-30 times higher peak blood levels. 1 bottle $36.75
This unique sodlum-R-!lpoatg cgn.help you ref:\ch 4 bottles $33.75 each
peak plasma concentrations within just 10-20 minutes of
supplementation.
Suggested dose is one to two capsules daily.
For full product description and to
Order Super R'LipOiC ACid Ca” 1_800_544_4440 CAUTION: If you are taking glucose-lowering medication, consult
i t Lf E ,t . your health care provider before taking this product.
or visit www.LifeExtension.com

Bio-Enhanced® is a registered trademark of GeroNova Research, Inc.

( 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. )

‘ LEMMAR20p.indd 33 1/16/20 1:46 PM‘



LEMMAR20p.indd 34 117/20 2:59 PM



Age

Reversal
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BY WILLIAM FALOON

Each year | dedicate enormous time to a scien-
tific conference titled Revolution Against Aging
and Death.

The abbreviation for this event is “RAADfest.”

It is presented by a charitable group called the
Coalition for Radical Life Extension.

The inspiration for RAADfest occurred in 2015,
as a confluence of biomedical advances made
clear that it may be possible to turn degenerative
aging into a manageable condition in our lifetime.

Findings from small human studies that | help
organize and fund, show improvements in clinical
measures (such as blood pressure and joint func-
tion) and aging biomarkers (such as DNA health
and inflammatory indicators).

I've self-experimented with many of these age
reversal interventions.

So far, objective measures indicate that | may be
growing biologically younger. The same may be
true of most of the volunteers who participated in
the proof-of-concept clinical trials.

The results of these studies are so impressive that
a new charity was established in 2019 to fund a
human age reversal trial that is unparalleled in the
history of medical science.

LEMMAR20p.indd 35

The objective of this study is to carefully mea-
sure the effects of a combination of regenerative
approaches that include:

1.  AMPK activation,

2. Removal of senescent cells (using
senolytics),

3. Suppression of excess mTOR,
4. Restoration of NAD,

5. Additional approaches being explored
NOW.

This article will summarize a few of the major
announcements made at RAADfest 2019. These
include published results from a clinical trial that
resulted in an unprecedented 2.5-year average
reversal of biological age as measured by
epigenetic aging clocks!

None of this would be possible without your
purchases of Life Extension® nutrient formulas
and laboratory tests.

Proceeds from these sales support scientific
endeavors that have little or no commercial value
but may enable substantive increases in healthy
longevity to benefit all of humanity.
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RAADfest 2019 may go down in the history books
as a major inflection point in our battle against and vic-
tory over degenerative aging.

More than 260 people enrolled in a hew project
called the Vitality in Aging Longitudinal Study. This
represented 25% of the 1,000 or so RAADfest 2019
attendees!

Even more would have enrolled if the Vitality in Aging
research group had the time to expand its staff to
accommodate the tremendous interest shown.

People had to be turned away from the clinic estab-
lished in the hotel because the resources were not suf-
ficient to enroll everyone who was eager to join.

The Vitality in Aging Longitudinal Study will enable
meticulous measures of regenerative interventions,
including the stair-step approach to biological age
control outlined below.

Many more are expected to enroll as new clinical study
sites open throughout the United States and beyond.

Human Age Reversal Demonstrated!

Unparalleled results from a published clinical trial
were presented at RAADfest 2019.

The findings reveal a 2.5-year reversal in biological
age markers in healthy men aged 51-65!

This study was conducted by Dr. Greg Fahy’s
Intervene Immune group in collaboration with
researchers from Stanford University and UCLA. This
one-year treatment protocol showed:"

1. Regenerated thymic structure,

2. Improved immune function with signs
of increased cancer protection,

Biological age was assessed by multiple epigenetic
aging clocks. Dr. Steve Horvath from UCLA, the origi-
nal developer of this technology, who is considered to
be the world’s foremost expert in its use, was one of
the investigators in this trial.

Measurement of DNA methylation patterns may be
the most accurate biomarker test to assess biological
age and can be a strong predictor of future healthspan
and lifespan.

The interventions used by Dr. Fahy’s group were
individualized doses of metformin, DHEA, and human
growth hormone.

The rationale for the study is that growth hormone
is known to regenerate the thymus gland, which is
vital for youthful immune responses. Downsides to
growth hormone are insulin resistance and a poten-
tial to stimulate proliferation of malignant cells, but both
problems were apparently contained by the protocol
employed.

By combining metformin and DHEA with growth
hormone for just one year, the benefits of growth hor-
mone (such as systemic tissue regeneration) occurred
with no significant side effects and the unexpected
side benefit of an average of 2.5 years of biologi-
cal age reversal as measured by DNA methylation
clocks.

Before and after MRI tests validated the regenera-
tion of thymic structure. (These MRI scans were funded
in part by our Life Extension® group.)

And breaking news | just learned is that the
study subjects that demonstrated 2.5 years of age-
reversal continue to demonstrate rejuvenating signs
after the one year of low-dose growth hormone was
discontinued.

3. Improved prostate
cancer markers
(PSA and percent

free PSA), F

4. Regenerative effects

on kidney function
and bone marrow,
and

5. 2.5 years of age
reversal, on average,
as measured by four
different DNA
methylation tests.

Activate
AMPK

Years 2018

Stair Step Approach to Biological Age Control

Interventions that may improve
odds of living to year 2030

Senolytics

CRISPR

Biologics
Autophagy

NAD*

P 2030
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[

Vitality in Aging Interventions Trial Objectives

facing page to the left. Later Vitality in

Senescent Cells Methylation

Aging studies will include newer interven-

Autophagy Resolve Inflammation tions as cutting-edge research continues
\ / to provide more healthy longevity options.

Lengthen AMPK/

Telomeres Age Reversal mTOR New Donations Received
Boost Interventions Increase Right before my keynote RAADfest pre-
NAD+ Sirtuins sentation, one of our supporters let me

/ \ know that he was not happy about the
Remove Restore Youthful progress made with a new charity | estab-

lished called the Human Age Reversal
Project.

Many of you already take DHEA as well as AMPK-
activating compounds like metformin or AMPK-
activating nutrients like Gynostemma pentaphyllum.

Dr. Fahy’s group at Intervene Immune is now launch-
ing an expanded study of this longevity protocol in
Southern California and exploring ways to make treatment
widely available and affordable. Additional information
about their work appears on page 65 of this month’s issue.

My goal is to enable readers of Life Extension®
magazine to gain access to this new age reversal inter-
vention at ultra-low pricing as part of a large new study
group managed by Intervene Immune.

Other potential longevity approaches were intro-
duced at RAADfest 2019.

The Vitality in Aging Longitudinal Study looks
forward to measuring the efficacy of these interven-
tions and reporting the results to rapidly advance the
science.

New Human Rejuvenation Trial

Those who enrolled in the Vitality in Aging
Longitudinal Study are being carefully screened to
meet eligibility criteria to enroll in the:

Vitality in Aging Interventions Trial

This clinical trial aims to induce statistically signifi-
cant and meaningful age reversal in only 12 months.
It will entail very close physician oversight and precise,
careful introduction of the regenerative interventions.

Funding has been secured to study 40-50 people
using multiple therapies and in-depth biomarkers
to ascertain the degree of age reversal that may be
occurring.

The interventions that will be introduced are
represented by the first four steps in the image on the

Specifically, his concern was that as of
October 1, 2019, we had only raised $395,000.

He made a new donation of more than $200,000.
This, along with other donations received to date, brings
our total to more than $675,000.

All Human Age Reversal Project donations are
placed in an interest-bearing brokerage account. |
expect this to grow much higher as more people
understand the ramifications of this research for them-
selves and all of humanity.

| provided hundreds of thousands of dollars to
launch the Vitality in Aging Longitudinal Study in
2019 and will continue to support it.

For the Vitality in Aging Interventions Trial, we
will need new donations to expand beyond the first 15
months.

| ask that you help support the Human Age
Reversal Project. We are accelerating age reversal
initiatives and every penny goes towards the research;
there are no salaries or fixed overhead costs!

Donation information is in the box below:

Charity to fund research
with tax-deductible donations:

Human Age Reversal Project

Make checks payable to:
Human Age Reversal Project
300 NE 20th Street, #409
Boca Raton, FL 33431

or donate online:

age-reversal.net/donate
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The Medical Clinic at RAADfest

The medical clinic set up at RAADfest was filled with
people seeking to enroll in the Vitality in Aging (VIA)
Longitudinal Study.

Many who wanted to join could not because the lines
were too long.

While huge resources were spent to open the Vitality
in Aging Longitudinal Study clinic, the staff was
unable to handle the unexpectedly large response.

Another temporary enrollment center was set up in
Phoenix, Arizona, in November 2019 so that some of
those who want to join this study could do so.

The Vitality in Aging research group spent three
months after RAADfest 2019 processing applications,
baseline clinical data, the many different blood samples
taken, and enrolling more study subjects.

From the group of over 300 enrollees in the Vitality
in Aging Longitudinal Study, an initial 40-50 will be
selected who meet the eligibility criteria to qualify for
the Vitality in Aging Interventions Study.

Just to clarify, before it can be determined if you
meet the eligibility criteria to join the Vitality in Aging
Interventions Study, you first need to enroll in the
Vitality in Aging Longitudinal Study so your data can
be collected and analyzed.

My RAADfest keynote talk introduced and explained
the differences between these two human age reversal
studies.

To view my 55-minute presentation (with new slides
added), log on to the home page of the Age Reversal
Network: www.age-reversal.net

RAADfest 2019 Update on
Age Reversal with Bill Faloon

How to Enroll in the Longitudinal Study

The Vitality in Aging Longitudinal Study is mod-
eled after the famous Framingham Heart Study that
enabled scientists to identify risk factors that cause
heart attack and stroke.

Copied in these pages are Power Point slides | used
at RAADfest to describe the Framingham Heart Study
and how many lives were saved.

The plan is to rapidly identify risk factors that cause
accelerated aging and what lifestyles and interven-
tions (such as senolytic therapy) can reverse aging
biomarkers.

Vitality in Aging Longitudinal Study sites are
expected to open in most major cities. This will provide
convenient access to people interested in joining a team
effort to defeat aging.

The goal is to have qualified volunteer doctors in
most major metropolitan areas, or you can travel to
one of the study sites expected to open in Southern
California, South Florida, Las Vegas, and Idaho.
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The first step for those interested in participating in
either of these studies is to have an Age Management
Blood Test Panel. The results enable the research
group and you to determine if you best qualify for either:

Vitality in Aging Longitudinal Study
or

Vitality in Aging Interventions Trial

The retail price of the individual tests included in this
new Age Management Blood Test Panel is around
$3,000.

It is being made available for a limited time for $495,
which includes your registration in the Vitality in Aging
Longitudinal Study.

For those who utilize the Male or Female Blood
Test Panels from LifeExtension®, the new Age
Management Panel can be used to take its place
with many more tests included.

The individual tests in the new Age Management
Blood Test Panel can be viewed on the next page.

To order this blood test and enroll in the Vitality in
Aging Longitudinal Study electronically, please log on
to: VitalitylnAging.org/sign-up

If you don’t want this blood test now, but want to be
kept informed about the studies for your future consid-
eration, please register your name and contact informa-
tion at: VitalitylnAging.org

By enrolling in the Longitudinal Study or registering
your potential interest, you will be kept informed about
new and current research initiatives spearheaded by
the Vitality in Aging research group and local meetings.

To receive email updates about results from regen-
erative medicine trials, as well as about how you can
gain affordable access to many of the interventions,
you can join a private association called the Age
Reversal Network at no cost by logging on to:
https://age-reversal.net/join

Vitality in Aging Longitudinal Study

Modeled on the Framingham Heart Study
v Long-term and Ongoing
v No Upper Age Threshold

v No Strict Exclusion Criteria!

Vitality in Aging Longitudinal Study

Battle Plan to Defeat Aging

v Identify "Risk Factors"” That Cause Aging

v Access Biomarker Tests at Subsidized Prices

v Access Interventions at Discount Prices

v Test Safety and Efficacy of Self-experimentation
v Accelerate Science of Human Age Reversal

Become Part of a Team Effort to Defeat Aging!

Framingham Heart Study

Began in 1948 with 5,209 adults from Framingham, MA.

Prior to Framingham, little was known
about hypertension/cardiovascular risks.

At that time, doctors did not know
how to prevent heart attacks.

Atherosclerosis was thought to be
an unavoidable aspect of normal aging.

Framingham Heart Study

Millions of Lives Saved

Framingham findings revealed role of
diet and other artery-clogging factors.

3,000 medical papers published using
Framingham—now in its third generation.

Framingham heart study is source
of the term "risk factor”.
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Age Management
Blood Panel

The Vitality in Aging research
group has come up with a blood
test panel that provides keen insight
into our “biological age,” along with
affordability and ease of access.

The Age Management Blood
Panel will enable as many people
as possible to have these tests per-
formed at baseline (before undergoing
a potential age reversal intervention),
and at follow-up intervals afterwards.

This new panel enables most to
have a blood draw done in their local
area. The results provide an in-depth
snapshot of current health status to
help determine what lifestyle changes
or experimental interventions you may
consider.

The cost of having all these tests
done by commercial labs is outra-
geous. One large commercial lab
quoted us over $3,000 for this elabo-
rate test panel.

Through group purchasing, the
Vitality in Aging research group has
arranged for this comprehensive test
panel to be available for $495, a sav-
ings of almost 85%.

This heavily subsidized price will be
in effect only for a limited time. It will
move higher as more people enroll
and use up the subsidized pricing
allotted for this study.

You can order the Age Manage-
ment Blood Panel now and defer
your blood draw until you are ready
to initiate one of several experimen-
tal age reversal options. Current
research protocol summaries are
posted on https://vitalityinaging.org/
via-interventions-trial/

To order the new Age Manage-
ment Blood Test Panel, log on to
VitalitylnAging.org/sign-up

Here is a list of the tests included
in the new Age Management Panel.
Descriptions of the importance
of some of the tests are provided
below:

CARDIAC/INFLAMMATORY MARKERS

e NMR Lipoprofile (measures
atherogenic lipid risks +
inflammation markers)

¢ Homocysteine

e (C-Reactive Protein

e |L-6 (interleukin-6)

e Apolipoprotein B

* Omega Index—Comprehensive
(this is a finger stick kit)

HORMONES AND BINDING PROTEINS
e |IGF-1
e |GF1BP3
e DHEA-S
e Free Testosterone
e Total Testosterone
e Estradiol
e Progesterone (Female Only)
e Vitamin D 25-Hydroxy

THYROID FUNCTION
e FreeT3
* Free T4
e TSH (Thyroid Stimulating
Hormone)

INSULIN RESISTANCE MARKERS
e |[nsulin
e HbA1C
e Ferritin

LIPIDS, GLUCOSE, LIVER-KIDNEY
FUNCTION

e Glucose

e Uric Acid

e BUN

e Creatinine

e eGFR

e BUN/Creatinine

e Sodium

e Potassium

e Chloride

e Calcium

e Phosphorus

e Protein, Total

e Albumin

e Globulin

e A/G Ratio

e Bilirubin

¢ Alkaline Phosphatase
e LDH

e AST

o ALT

e GGT

e [ron

e Cholesterol, Total

e Triglycerides

e HDL Cholesterol

e LDL Cholesterol

e T. Chol/HDL Ratio

e Estimated CHD Risk

THE OMEGA-3 INDEX TEST MEASURES:
e Omega-3 Index percent
e Trans Fat Index
e Omega-6:0mega-3 Ratio
e AA:EPA Ratio
e Full Fatty Acid Profile including:
e Omega-3s
e Omega-6s
e Monounsaturated
e Saturated
e Trans

BLOOD COUNTS
e WBC Count
e RBC Count
e Hemoglobin
e Hematocrit
e MCV
e MCH
e MCHC
e RDW
¢ Platelet count
e Monocytes (% and absolute)
e Eos (% and absolute)
e Basos (% and absolute)
e Neutrophils (% and absolute
e Lymphs (% and absolute)
e |mmature granulocytes
e |mmature cells

PROSTATE CANCER SCREENING
(MALES ONLY)

e PSA-(Prostate-Specific Antigen)
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Here is a description of some of and balance of proinflammatory ¢ NMR LipoProfile-A deep analy-
the unique tests included in the Age and anti-inflammatory signaling sis of blood lipids, the NMR offers
Management Blood Test Panel: molecule precursors. This com- insight into LDL particle count,

prehensive fatty acid profile as well as average patrticle size

¢ IGF-1—(Insulin-like Growth includes the following individual (LDL pattern) providing better risk

Factor-1) is a surrogate tests: analysis of cholesterol lipoproteins
marker of growth hormone - G ke Gueal and their relationship to athero-
status. Growth hormone is genesis. The NMR LipoProfile
associated with muscle and pelrcerltage Sl TEGERY faltty includes the following tests:
skeletal strength, cognition, acids in the blood. An optimal ;
sleep, energy, and importantly, omega—§ |lndex cqrresponds * LDI-_ particle number (LDL-P)-
tissue recovery and repair. Too with positive cardiovascular, A direct measurement of LDL
Cognitive’ and Who|e_body par‘tlcle count, an Independent
much grOWth horf.Tlone clli e health and can be achieved risk factor for cardiovascular
ate health issues just as too throuah diet ) disease.
little can. gh diefary consump
o _ tion of omega-3-rich foods % Small LDL particle number
e IGF1 -.BP3—(IQF Binding Protein as well as with high-quality (small LDL-P)-Number of
3)—Th|§ protein helps ensure marine oil supplementation. small, dense, LDL parti-
IGF_'1 is transported efficiently Life Extension® recommends cles. Smaller LDL particles are
to tissues throu.ghout the body. most people seek to achieve considered more atherogenic,
Both low and high levels may an Omega-3-Index score of so higher levels are considered
lead to concerns with IGF-1’s 8% and higher. a cardiovascular risk factor.
distribution and biological
activity. =» Omega 6: Omega-3 ratio- =» HDL particle number
) Ratio of total omega-6 (HDL-P)-A count of HDL
* IL-6 (Interleukin-6)-A pro- fatty acids compared to particles, where higher levels
inflammatory cytokine associ- omega-3 fatty acids. To are considered more protective,
ated with chronic and acute maintain healthy inflamma- due to their role in reverse-
inflammatory states. High tory response activity, Life cholesterol transport.
levels may be associated with Extension believes this ratio . .
increased presence of senes- should remain under 4:1 and = LDL partlcle s!ze—Pattern Alis
cent cells as well as many other as close to 1:1 as possible. considered an ideal result, cor-
degenerative and malignant responding with larger, less ath-
health processes that may limit » AA:EPA ratio-A specific ratio erogenic LDL particles.
the efficacy of age reversal of arachidonic acid (AA) and » Standard cholesterol test
therapies. Long-lived individu- healthy eicosanoid promot- (LDL-C, HDL-C, triglycerides,
als usually have low blood ing eicosapentaenoic acid and total cholesterol)—More
levels of IL-6.%7 If your IL-6 is (EPA). Ideal AA:EPA ratios predictive of risk than a simple
elevated, then measures will be are 1.7:1 or less. total cholesterol test.
recommended to reduce it. » Trans-Fat Index-Percentage =» LP-IR (Insulin Resistance

* Apolipoprotein B-A surface of blood fatty acids in the Score)-A composite score,

marker on non-HDL cho- unnatural trans-configuration, based on various lipoprotein
lesterol, low blood levels of associated with higher pro- markers, that indicates risk
apolipoprotein B have been cessed food intake. Trans fats of developing insulin resis-
shown to be associated with may interfere with the normal tance. Higher values indicate
decreased coronary artery activity of natural fatty acids. increased risk of developing

i i o/ 8 H H i
e estae.

X . Whole blood analysis of 24 Note: If the address you enter at (VIA blood test order landing page)
sion of arterial plaque when ety e, elueie e is from one of the following states: NY, NJ, RI, MA, or MD, you wil
apolipoprotein B blood levels o not be ablg to ;elect “requisition” from the drop-down menu. If you

o polyunsaturated, monounsat- | have a residential address from one of the other 44 continental U.S.
are reduced. urated, saturated, and trans- states, please enter that instead. Then you can drive to a LabCorp

* Omega-3 Index (complete)- fatty acids. May help reveal | (a0 sy i s oot e

An in-depth analysis of blood irregular patterns of fatty acid An alternative for those in the five states with restrictions would
fatty acid profile, reflective conversion or imbalanced betogeta prescription fromadoctpr for the Age Management Pgnel.
of long-term dietary patterns dietary fat intake. I: Z ':;;:;ﬁ&g:;?;?;ﬁ?g ggggt:c:y rake a blood draw tip
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Concluding Remarks

The Vitality in Aging research groups are making
headway in measuring the efficacy of currently
available regenerative interventions.

The goal is to identity which combinations of inter-
ventions are most effective in inducing meaningful
human age reversal.

By enrolling in the Vitality in Aging Longitudinal
Study, you obtain baseline measures of your state
of health and can track improvements that occur in
response to whichever rejuvenation protocol you
choose (or do NOT choose).

Data sets will be compared to enable rapid identifi-
cation of the most robust approaches to age reversal
available today!

| look forward to keeping you posted on new
plans for transforming emerging scientific findings
into practical steps to improve your health and
longevity.

To receive email updates about results from
regenerative medicine trials, as well as about how
you can gain affordable access, you can join a pri-
vate association called the Age Reversal Network
at no cost by logging on to: https://age-reversal.
net/join

Note the Age Reversal Network is entirely
separate from the Life Extension® group |
founded in 1977 (and first published in 1980).

You can read a description of the Age Reversal
Network on the next page.

For longer life,

P fpo—

William Faloon

Co-Founder,

Coalition for Radical Life Extension
Age Reversal Network

Enroll for RAADfest 2020 At Discount Prices

RAADfest 2019 attendees gained unexpected
access to medical exams and advanced diagnostics
at a fraction of normal pricing.

What’s more, a company that wants to support
our studies committed to providing the initial study
subjects with a complimentary bottle of dasatinib, a
(senolytic drug), provided they have a prescription.
This bottle of medication may last most of the early
participants in the Vitality in Aging Longitudinal
Study for several years. (New study subjects will
have to purchase this medication, and the Age

Reversal physicians’ network can refer them to low-

cost sources.)

Most of the diagnostic tests performed at
RAADfest 2019 will be repeated at RAADfest
2020 to see how much age reversal may have
occurred in each study subject.

Large rooms have been reserved in the hotel to
accommodate the expected number of people who

want to enroll in clinical studies and initiate interven-

tions at the RAADfest clinic, such as NAD* infusions.

There has never been such an interactive confer-
ence where attendees not only learn about healthy
longevity advances, but also get to participate as
study subjects at the same time!

The potential value of having attended RAADfest
2019 cannot be overstated.

You can enroll now for RAADfest 2020 at a spe-
cial rate of 15% off the current published price,
which increases incrementally as we approach
RAADfest.

Just log on to www.raadfest.com and use the
discount code “LEF” when you register, in order to
receive this special offer of 15% off.

This code is valid until March 1, 2020. To register
at these lower prices, log on to:

www.raadfest.com

P.S. The Age Reversal Network is an informal association, with no
funding for staff. If you contact us with questions, please be patient
with communication delays, as we have minimal staff to answer
questions of a few thousand people currently registered to receive
updates.
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About the Age Reversal Network (Age-Reversal.net)

The purpose of the Age Reversal Network is to
exchange scientific information, foster strategic alli-
ances, and support biomedical endeavors aimed at
reversing degenerative aging.

We seek to unite people in ways that will accel-
erate the availability of rejuvenation technologies
to benefit all of humanity, including members of
the group. As data emerge, the Age Reversal
Network will seek to rapidly convey this to members
of our private association.

The Age Reversal Network consists of several
thousand individuals who have expressed their
desire to donate to and/or actively participate in
advancing human age reversal studies.

Our public benefit group functions as a private
association and consists of physicians, scientists,
activists, donors, and participants in previous age
reversal initiatives. These individuals share a com-
mon desire to rejuvenate aged people.

Partnerships may form within or outside the
group in any manner the individual members choose.
Information will be shared at the discretion of the
individual members.

The Age Reversal Network serves as an open-
source communications channel to a wide variety of
experimental technologies.
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There are some individuals in this group who
are bound by confidentiality/nondisclosure con-
tracts. We nonetheless welcome their input and any
meaningful scientific data they are permitted to dis-
seminate. A key to our success will be open-source
information sharing whenever feasible.

Those who choose to participate in clinical trials or
self-experiment with therapies described by the Age
Reversal Network should do so with the knowledge
that any intervention can have unknown risks.

Members of this private association acknowl-
edge they are embarking on a voyage with historic
implications relating to human longevity. As with any
exploratory venture, the outcome cannot be pre-
dicted, and any medical intervention carries inherent
risks, especially for elderly individuals.

Professional medical advice should be sought
before undergoing any potential treatment you learn
about from the Age Reversal Network.

To register as a member of the Age Reversal
Network and receive updates about regenerative
medicine research initiatives, please log on to Age-
Reversal.net/join. (There is no cost to join.)
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Science of Senolytics!

Senescent cells are old cells that no
longer divide but they emit factors
that accelerate aging.

Senolytic compounds selectively help
target senescent cells in the body.

Laboratory studies show evidence
of systemic rejuvenation when the
senescent cell burden is reduced.

Once-Weekly
Senolytic Formula

Senolytic Activator provides a highly
absorbable form of quercetin
phytosome and black tea theaflavins
designed to enhance the body’s ability
to manage senescent cells.

The suggested dose is to take two
capsules of Senolytic Activator just
once weekly.

item #02301 824 Vegetarian'capsules:

PDOX 18
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( 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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Increase AMPK to
Lower mTOR

Most people today consume too many excess
calories.

This results in mTOR constantly running at
high gear, which is a factor in unwanted fat
storage.

Studies show that increasing AMPK activity
turns down excess mTOR!

Reduce Cell Fat Storage

Scientific studies show that increasing AMPK
activity can encourage cells to store less fat
and burn it as energy.?

AMPK Metabolic Activator was formulated
based on data showing reduced belly fat
in response to just one of its ingredients
(Gynostemma pentaphyllum).

AMPK Metabolic Activator is a dual-nutrient
formula designed to support healthy AMPK
cellular activation.

Item #02207 - 30 vegetarian tablets
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For full product description and to order AMPK Metabolic Activa

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

N@N Actiponin® is a trademark of TG Biotech Co., Ltd.
GMO @ This supplement should be taken in conjunction with a healthy diet and regular
=nE DALY exercise program. Individual results may vary and are not guaranteed.

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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Restore Healthy
STEM CELL

Function

BY ROGER HARVEY

The tissues of your body come with a built-in “backup”
system known as tissue-specific stem cells.

As functional cells in our tissues grow old, embedded
stem cells can replace them by producing new healthy
cells.

These fresh functional cells rejuvenate aging tissues.

What few people know is that stem cells have the
power to reproduce themselves (self-renew) so they can
continue to replace aging functional cells.

So why do our tissues still grow old and lose function as
we age”?

The problem is that stem cells are also adversely impacted
by aging.

Over time, our stem cells accumulate damage just like
other cells do. This compromises their ability to keep
tissues healthy and fully functional.

Scientists at Life Extension® partnered with a deep-
learning Al biotech group called InSilico Medicine.
The mission was to discover ways to keep stem cells
young and refreshed.

Three plant-based nutrients (garcinol, piceatannol and
resveratrol) have been found to promote stem cell health.

Researchers showed that these compounds can help
protect and revitalize stem cells.?°

MARCH 2020 | LIFE EXTENSION | 47

LEMMAR20p.indd 47

1/22/20 2:00 PM



RESTORE HEALTHY STEM CELL FUNCTION

What Are Stem Cells?

Most cells in our tissues are specialized for specific
functions.

A neuron, for example, is a cell in the nervous system
which has been specifically designed to respond to
stimuli and conduct electrical impulses. A muscle
cell has developed a distinct machinery to enable it to
contract—to shorten forcefully to create movement.

These cells, and others throughout the tissues of
the body, cannot change types once they mature.
A neuron is always a neuron. A muscle cell is always a
muscle cell.

In addition, many of these kinds of cells cannot
divide to produce more cells. They die off and must be
replaced by new cells.

But most tissues also have a small population of stem
cells (also referred to as tissue-specific progenitor
cells). They are critically important for the maintenance
and health of every tissue.

How Do Stem Cells Regenerate?

Stem cells act as a reservoir to replace old, damaged,
or dying cells.

When specialized (functional) cells in tissues stop
working or are impaired by injury or disease, stem cells
have the ability to develop into the needed cell type to
replace them.

This helps rejuvenate and repair the tissues
themselves.

To work properly, stem cells must perform two basic
functions:

e Self-renewal. Stem cells continue to divide,
forming new stem cells. This maintains the
available pool of stem cells and ensures there
are enough cells to allow some to develop into
specialized cells.

¢ Differentiation. When needed, stem cells
transform into specialized functional cell types
which replace ones that have been lost or
damaged.

When stem cells are working properly, they help
maintain tissue and organ function and repair/defend
tissues against disease, injury, and aging.

Stem Cells and Aging

It’s a nearly perfect system—with one huge flaw.

While stem cells are meant to keep tissues young and
healthy, advancing age takes its toll on them as well.

As this damage accumulates over time, stem cells
stop dividing as effectively, lose the ability to replace
old and damaged tissue cells, and begin to die.

This causes the entire tissue to age more rapidly and
lose its function. Physical frailty advances, cognitive
abilities decline, metabolism slows, and the body
becomes more susceptible to age-related disease
and dysfunction.
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Revitalizing Stem Cells

The deterioration of stem cells may seem inevitable.
But it’s not.

Scientists have found that there are ways to protect
these cells and restore their youthful function:

e Activating the enzyme AMPK—considered the
“master regulator” of metabolism in the body. This
improves energy balance in stem cells and leads
to replacement of old, damaged proteins.'"'2

* Inhibiting mTOR (an enzyme that regulates
protein synthesis and cell growth) and activating
FoxO (a protein that regulates the expression
of genes). This limits the buildup of toxins and
enhances autophagy, cellular “housekeeping”
that keeps stem cells running smoothly.3-1°

¢ Activating sirtuins, proteins that regulate cellular
health, and protect and repair DNA.'617

¢ Blocking the action of enzymes (called histone
acetyltransferases) to reduce changes to
genetic material that lead to cellular dysfunction.'®

Nutrients That Improve Stem Cell Health

Three nutrients found in plants, garcinol, piceatannol,
and resveratrol, have been shown to perform all these
stem-cell-protecting actions.

Garcinol

As stem cells age, their expression of genetic material
can be changed by a process known as histone
acetylation.

In some cases, histone acetylation can drive up
expression of damaging factors which can be very
detrimental to the cell. This is one of the main causes
of stem cell aging and loss of function and can lead to
cellular dysfunction and risk for age-related disease.

An enzyme called histone acetyltransferase (HAT)
is required for histone acetylation to occur. If we
can block the enzyme, we can stop certain harmful
processes and restore youthful stem cell function.

Scientists are looking for synthetic drugs that can
inhibit HAT, but there’s already a nutrient that can do it.

Garcinol is a compound extracted from the fruit of
the mangosteen tree.'® Preclinical studies have shown
garcinol to be a potent HAT inhibitor. By inhibiting
HAT (histone acetyltransferase), it reduces harmful
chemical changes that affect gene expression.”?°

WHAT YOU NEED TO KNOW

Plant-Derived Nutrients
Revitalize Stem Cells

Stem cells are found in many organs
and tissues in the body. They have the
ability to self-reproduce and to develop
into specialized tissue cells, replacing
dead and damaged cells and keeping
tissues youthful.

Stem cells also lose function over time,
causing tissues to age and deteriorate.

Scientists have discovered three plant-
derived nutrients, garcinol, piceatannol,
and resveratrol, that can reverse or
repair age-related changes in stem cells.

By keeping stem cells healthy, these
nutrients may allow them to rejuvenate
their tissues so they can continue
functioning optimally.
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RESTORE HEALTHY STEM CELL FUNCTION

This directly benefits stem cells, promoting the
expression of genes involved in self-renewal and
suppressing others that restrict it. In an ex vivo study of
human blood stem cells, garcinol caused their numbers
to increase more than 4.5-fold.”

Garcinol may also promote the development of stem
cells into specialized tissue cells. For example, garcinol
treatment promotes differentiation of rat neural stem
cells into neurons.®

Piceatannol

Piceatannol is found in fruits including red and white
grapes, passion fruit, and blueberries.?’

Preclinical studies indicate that it has the ability to
stimulate cellular housekeeping and sirtuin function,
which has a beneficial impact on stem cells.??

In a preclinical study, human stem cells isolated from
fat tissues were differentiated into mature fat cells in the
presence or absence of piceatannol. The cells grown
with piceatannol displayed improved fat metabolism
and healthier function, as well as reduced uptake of
sugar which normally would be converted into fat.?

And in cell culture and adult mice, piceatannol
helped neural stem cells differentiate to produce new,
specialized brain cells called astrocytes.?

Resveratrol

Resveratrol, a nutrient found in the skin of red
grapes, has long been known to have a wide range of
health benefits.

Several recent studies have shown that it may
specifically help restore healthy stem cell function by:

e Activating SIRT1. In a study of human stem
cells, resveratrol increased activity of SIRT1, a
sirtuin protein linked to longevity and anti-aging.
This resulted in improved self-renewal of the
stem cells as well as differentiation into special-
ized cells.®

e Activating AMPK. One recent study showed
that resveratrol helps osteogenic stem cell
differentiation via AMPK activation.?

¢ Enhancing mitochondrial function. In aging
mice and in cell culture, resveratrol restored
healthier cellular metabolism by improving the
function of mitochondria.®

¢ Inhibiting mTOR. Too much activity of the
enzyme mTOR can lead to premature cellular
aging.?* Mouse embryonic stem cells treated
with resveratrol had decreased mTOR activity,
making them more youthful and enhancing
their self-renewal ability.’

In one recent study, researchers subjected mice to
chemotherapy, a harsh treatment that accelerates the
aging of ovarian stem cells. But when the animals were
treated with resveratrol, the loss of ovarian stem cells
was alleviated.®

Mangosteen

Passionfruit

Grapes
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Stem cell, colored scanning
electron micrograph (SEM).

Protecting stem cells translates into clear improve-
ments in tissue function. In a rat animal model,
scientists created an injury to the aorta, the artery that
carries blood from the heart to the rest of the body. In
the rats treated with resveratrol, their stem cells were
better able to replace the damaged endothelial cells,
leading to accelerated healing/repair of the injured
artery.

In humans, resveratrol treatment reduced mean fat
cells’ size and improved adipogenesis (differentiation
of pre-adipocytes into fat cells) related to improved
sensitivity of tissues to insulin.?

Resveratrol and piceatannol are both stilbenes, close
relatives. In one cell study, resveratrol and piceatannol
worked synergistically to enhance each other’s ability
to stimulate cellular housekeeping and sirtuin function.??

Taken together with garcinol, they may provide
thorough benefits to stem cells.

Summary

Stem cells are present in many tissues, providing
a built-in means to replace dead, dying, and damaged
cells, rejuvenating the tissue.

But stem cells are also damaged over time, reducing
their ability to function properly.

Scientists have identified three nutrients found in
plants that have a powerful impact on stem cell health
and functions: garcinol, piceatannol and resveratrol.

Garcinol's Anti-Cancer Activity

Garcinol can stimulate the self-renewal and
growth of healthy stem cells.

The activity of cancer stem cells has been
linked to drug resistance and tumor relapse.

In one study garcinol treatment inhibited both
lung tumor growth and viability of lung cancer
stem cells.®

Several preclinical studies have shown that it
may suppress the growth of various types of
cancers, including cervical, breast, oral, and
prostate cancers.?”-%

Each of these compounds protects and revitalizes
stem cells, enhancing their self-renewal and their
ability to grow into mature tissue cells.

Maintaining a healthy pool of stem cells can keep
tissues functioning optimally, warding off age-related
degeneration and loss of function. e

[f 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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Spearmint tea has been shown
in human studies to boost:'

« Mental focus
« Working memory
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Lab data suggest spearmint

polyphenols may promote the Item #02212 - One box (14 stick packs)

growth of new brain cells.? 1box $15
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1 bottle $36
4 bottles $33 each

Stem

This new GEROPROTECT®
formula supports stem cell
health and function.

Life Extension® scientists
developed this proprietary
formula in collaboration with

the Deep-Learning Al Technology
at Insilico Medicine.

Three plant-based nutrients
(garcinol, piceatannol, and
resveratrol) were selected for
activating key cell-signaling
pathways that support stem
cell health.

For full product description and to order
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Will Suzanne Somers’

Celebrity Status Wake
the World Up to

HUMAN AGE REVERSAL?

BY WILLIAM FALOON

As a Life Extension® reader, you are aware
of methods to delay and reverse certain
aspects of biological aging.

You accomplish this through healthy
behavior patterns, along with personalized
doses of hormones (like DHEA), standard-
ized nutrients, and often proper use of
medications (like metformin).

What you do today, however, was virtually
unheard of when | incorporated the
Life Extension® group in the 1970s.

Back then, people accepted pathological
aging as inevitable. Instead of taking
steps to forestall it, they often engaged in
unhealthy behaviors that accelerated the
onset of degenerative illnesses.

What has transpired over the last five
decades is nothing short of a biomedical
renaissance.

Instead of waiting for disease to manifest,
enlightened individuals nowadays have

preventive medical checkups including
blood tests so they can initiate corrective
actions before a crippling disease strikes.

Suzanne Somers has written a new book
titted A New Way to Age.

It reveals information about regenerative
interventions that Life Extension® readers
have learned about in recent years.

What makes Suzanne’s book different is
that it will be discussed in the mass media,
and the scientific details made available to
a huge audience.

There is potential for A New Way to Age
to be read by enough people so that the
public’s perception of human age reversal
will evolve from “can it be done?” to “how
soon will it happen?”

This article discusses how Suzanne’s book
may ignite widespread recognition that
rejuvenation of older individuals will soon
become part of routine medical practice.
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Slowly Reaching Critical Mass

Beginning in 2014, a series of discoveries converged

in a way to indicate that aging can be partially reversed.

As regenerative interventions moved from lab
animals to small human studies, demonstrations of
efficacy spawned significant viewpoint changes.

The realization that older people might grow younger
garnered favorable coverage in journals and the
general media.

Despite a series of advances, the majority remain
ignorant of even basic ways to counteract degenerative
aging processes.

Need to Prioritize Human Research

In 2015, the FDA approved the first trial of a drug
(metformin) to delay or reverse aging.

Funding ($75 million) was secured in 2019 to initiate
a study of elderly people to ascertain what degree of
age control might be achieved using this one drug.

Readers of Life Extension® were informed about
metformin back in 1995.

If it continues to take decades to initiate clinical
trials for simple treatments like metformin, then most
of us will miss the super-longevity boat.

There is thus an urgent need to accelerate the
pace of age-reversal research and make it a societal
priority!

A New Way to Age

In today’s fragmented media world, Suzanne
Somers remains one of the world’s most recognizable
celebrities. When she writes a book, she garners
extensive news and mainstream media coverage.

The trend towards use of “bioidentical hormone
replacement” away from synthetic hormones did not
occur because of an overnight change in mainstream
medical practice.

It was largely due to Suzanne’s books and media
appearances where she passionately advocated for
more natural hormone replacement therapies.

Suzanne’s pleas resulted in an avalanche of patients
demanding natural hormones from their doctors.
As patients educated their doctors, there were
improvements in physicians’ prescribing practices that
focused on more rational hormone therapies, such as
natural progesterone in lieu of dangerous synthetic
progestins.

In her latest book, titled A New Way to Age, Suzanne
reveals a variety of anti-aging strategies that, up to now,
have been limited to a minority of health-conscious
individuals such as Life Extension® readers.

If A New Way to Age garners mass readership,
it could ignite a revolutionary approach to human
age reversal analogous to the tidal-wave switch to
bioidentical hormones that occurred beginning in the
late 1990s.
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WILL SUZANNE SOMERS’ CELEBRITY STATUS WAKE THE WORLD UP TO HUMAN AGE REVERSAL?

What Happens When We
Reach the “Tipping Point”?

Once critical mass about human age reversal is
attained, the political, economic, charitable, and
scientific dynamics undergo radical transformations.

As society prioritizes healthy lifespan extension, the
pace of progress will accelerate, emulating other fields
where technical advances transform the seemingly
impossible into the routine at an even faster pace.

In 2014, the funding available to support age reversal
research was virtually non-existent. It has since grown
to hundreds of millions of dollars, aimed at finding
ways to make old people grow biologically younger!

Just imagine when annual spending to transform
aging into a manageable condition reaches the billions.

This will happen as commercial interests compete to
develop better rejuvenation therapies, while charities
and governmental institutions simultaneously dedicate
more funding to this research arena.

What’s in Suzanne’s Book?

Unlike Life Extension® supporters, typical readers
of Suzanne’s books may require a lot of fundamental
guidance as it relates to healthy lifestyle behaviors.

The initial chapters of A New Way to Age describe
the basics relating to proper diet, exercise, supplements,
hormones, stress management, and environmental
toxins.

The importance of a balanced microbiome, why
testosterone does not cause prostate cancer in men,
and how to avoid heart attacks, are critical knowledge for
novices who often only know conventional medicine’s
side of the story.

Moving past the basics are interviews with doctors
engaged in a variety of experimental treatments. These
include age reversal strategies you may already be
practicing such as:

e Activating cellular AMPK
¢ Removal of senescent cells (senolytics)
e Suppression of excess mTOR

¢ Restoring youthful levels of NAD~*
e Stem cell enhancements

Can you imagine what will happen if millions of
people start insisting their physicians prescribe inter-
ventions to enable all the above rejuvenation effects?

This kind of mass uprising will result in a medical
renaissance away from the practice of waiting to treat
each age-related disease as it insidiously manifests.

Are we Reaching a Tipping Point?

Major advances are fast-tracking our understanding
of why we age and what interventions can partially
reverse it.

In her New Way to Age book, Suzanne Somers
advocates that people fight back by initiating inter-
ventions aimed at circumventing underlying aging
processes.

While this is not new to Life Extension® readers, it
will likely be the first time a large segment of the pub-
lic learns that aging can be at least partially controlled.

| cannot predict if Suzanne’s new book will be
the tipping point that ignites the ultimate societal
rebellion against degenerative aging.

Over the past 40 years, I've witnessed huge behavior
changes in those who pay attention to the science of
healthy aging.

I’ve had the privilege of actively participating in
changing the public’s view as it relates to slowing
premature aging and reducing one’s risk of common
age-related disorders.

People today say that they are not going to age like
their parents did.
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WILL SUZANNE SOMERS’ CELEBRITY STATUS WAKE THE WORLD UP TO HUMAN AGE REVERSAL?

If all this translates into a critical mass that realizes
how close we are to meaningful human age reversal,
significant resources will be expended toward achieving
this goal.

As favorable data from clinical trials continue to
be published, the fervor to grow biologically younger
will be the inspiration for even more resources to be
committed to this universal, benevolent cause.

We are rapidly approaching a time when degenerative
aging will be looked back on the same way we see
smallpox, polio, and the many infectious diseases that
are now largely vanquished.

By challenging the notion that humans must inevitably
degenerate as they grow older, we remove the artificial
barrier of cynicism and ignorance that historically has
delayed introductions of lifesaving techniques, from the
ones as simple as cardiopulmonary resuscitation, to
those as advanced as organ transplantation.

Human Age Reversal Already Demonstrated

This month’s issue of Life Extension® magazine
describes findings from a recently published study
showing human aging going in reverse by 2.5 years
using currently available therapies (metformin + DHEA
+ growth hormone).

We also describe on page 34 of this month’s issue an
even a more aggressive, stairstep approach to control of
human aging using a broad spectrum of regenerative
interventions.

If Suzanne’s A New Way to Age book leads to the
tipping point of scientific and public acceptance, look
forward to exponential expansions of healthy human
lifespans and personally participating in the science
of living longer.

It all begins with taking care of yourself today! This
includes healthy lifestyle choices advocated since we
first published a newsletter (Anti-Aging News) in 1980.

We endured fierce criticism (and governmental
persecution) back in those days because the notion
of slowing aging was considered “impossible” and
serving no public interest.

But science is finally catching up to what Life
Extension® advocated. The work we have done for
over 40 years is changing how long and how healthy
people live.

Life Extension® continues to deliver scientifically
validated information long before it becomes routine
practice by the medical mainstream.

What’s so exciting is that the prospect of age
reversal is rapidly transforming into biomedical reality! ®

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

To order a copy of
A New Way to Age,
call 1-800-544-4440
ltem #34165 e Price: $21

tip-ping point

noun

the point at which a series of small changes

or incidents becomes significant enough

to cause a larger, more important change.
—Lexico.com
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Discover a European Secret

for Beautiful Legs

Combat
Unsightly
\Veins

Youthful Legs helps your
legs look and feel great by:™

* Supporting healthy
blood flow.

* Maintaining healthy
venous tone and
elasticity.

* Inhibiting inflammatory
factors to support
vascular health.

Item #02252 - 60 softgels
1 bottle $15

4 bottles $13 each

For full product description and
to order Youthful Legs,
call 1-800-544-4440 or
visit www.LifeExtension.com
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OPTIMIZE
DIGESTION

and

INTESTINAL
BALANCE

Digestive enzymes are essential
to the body’s absorption
and optimal utilization of food
and all its nutrients."?

The body’s production of digestive enzymes
decreases with age, leading to poor digestion and
bloating, as well as other discomforts—especially
after eating a large meal.

Enhanced Super Digestive Enzymes provides
specific enzymes required to support the reactions
that break down food proteins, fats, carbohydrates,
and other nutrients.

Enhanced Super Digestive Enzymes with
Probiotics provides the same enzymes that are in
Enhanced Super Digestive Enzymes—but with
the added benefits of the probiotic B. coagulans.

This probiotic creates a protective shield that
resists digestion in the stomach, allowing it to fully
colonize in the intestines to support digestive
health and suppress less beneficial bacteria to
improve digestive comfort.3*

For full product description and to order
Enhanced Super Digestive Enzymes
or Enhanced Super Digestive Enzymes
with Probiotics, call 1-800-544-4440
or visit www.LifeExtension.com

Enhanced Super
Digestive Enzymes

Item #02021 - 60 vegetarian capsules
1 bottle $16.50

4 bottles $15 each

Enhanced Super Digestive
Enzymes with Probiotics*

Item #02022 - 60 vegetarian capsules
1bottle $21

4 bottles $18 each
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* Lactospore® is a registered trademark of Sabinsa Corp.
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JOP. 2005 May 10;6(3):206-15.

Available at: http://www.sabinsa.com/newsroom/articles/bacil-
lus-coagulans-probiotic-of-choice-nutracos-march-april-2012.pdf.
Accessed September 30, 2015.

Available at: http://www.sabinsa.com/newsroom/WhitePapers/
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Restore

Smoother,
Youthful-Looking

Skin from the
Inside Qut

Wrinkling, dryness, and loss of firmness
are outward signs of normal aging.

One reason is loss of ceramides that
are required for skin to retain its
moisture and youthful suppleness.

Skin Restoring Ceramides contains
wheat-derived ceramide lipids in

an oral capsule that hydrate the skin
and smooth the appearance of fine
lines and wrinkles.

@)

DAILY

Item #02096 - 30 liquid vegetarian capsules
1bottle $18.75

4 bottles $17.25 each

For full product description
and to order
Skin Restoring Ceramides,
call 1-800-544-4440
or visit www.LifeExtension.com
N@N
Contains wheat. Gluten free. GMO

Ceratiq® is a registered joint-trademark of PLT Health
Solutions and Arco, Robertet Group, France.
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X0S
IN A TASTY

STRAWBERRY
CHEWABLE

With age, our bifidobacteria

levels decline to as little as 5%,
creating gut imbalance!’
Increasing bifidobacteria levels
enhances digestion and carbohy-
drate metabolism.

G U T Strawberry flavored FLORASSIST®
Prebiotic Chewable helps
restore healthy bifidobacteria

BALAN C E levels in as little as 14 days using
XOS prebiotic fiber.

With Strawberl:y Iflavored 1,000 mg of XOS (xylooligosac-
FLORASSIST® Prebiotic Chewable charides) per prebiotic chewable.

Item #02203 - 60 chewable tablets
1 bottle $15

4 bottles $13 each
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For full product description and to
order FLORASSIST® Prebiotic Chewable,
call 1-800-544-4440 or
visit www.LifeExtension.com

PreticX™ is a trademark of AIDP, Inc.
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Older People Grow
2.5 Years Younger

BY CHANCELLOR FALOON

Worldwide media coverage in
September 2019 described
publication of the first clinical trial
to demonstrate significant
reversals of biological aging in a
study group of humans!

A major advance in healthy lon-
gevity potential was published on
September 8, 2019, in the journal
Aging Cell."

A combination of nutrients, hor-
mones, and a drug resulted in sig-
nificant human age reversal, as
measured by DNA methylation, in
nine men aged 51 to 65.

The study was conducted by Dr.
Greg Fahy and colleagues at the
biotechnology company Intervene
Immune, Inc., in collaboration with
researchers from Stanford University
and the University of California, Los
Angeles (UCLA).

The study protocol consisted of
individualized doses of:

1. Human growth hormone (hGH),
2. DHEA, and
3. Metformin.

Study subjects were also provided
with 3,000 IU of vitamin D3 and 50
mg of elemental zinc daily.

After one year, the study partici-
pants were 2.5 years younger, as
measured by multiple DNA methyla-
tion aging tests, than they would have
been without treatment.
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This innovative protocol resulted
in multiple, system-wide, anti-aging
benefits:

1. Regenerated thymic
structure,

2. Improved immune func-
tion with signs of increased
cancer protection,

3. Improved prostate
cancer markers (PSA and
percent free PSA),

4. Regenerative effects on
kidney function and bone
marrow, and

5. On average, 2.5 years of
age reversal, as measured
by four different DNA
methylation tests.

This study, called the TRIIM trial,
captured worldwide media attention.

Favorable commentary was pub-
lished in the prestigious journal
Nature.?

It was the first topic of discus-
sion on Joe Rogan’s podcast with
Harvard scientist David Sinclair.®
(Joe Rogan reaches more people
than many network TV shows.)

“Cocktail of Drugs Gives First Hope

In fact, according to Altmetric,*
three months after publication, the
paper was number four out of 1,455
in attention score (99" percentile)
among similar sources, and in the
top 5% of all “research outputs”
ever scored.

TRIIM stands for:

Thymus Regeneration,
Immunorestoration, and
Insulin Mitigation = TRIIM

This combined protocol was
designed to reach just the first two
of the above goals.

The TRIIM trial results, therefore,
were far greater than expected.

Regeneration of the Thymus

The thymus is a gland located
behind the sternum (breastbone)
and in front of your lungs, and it is
responsible for the development of
T-cells.

Beginning at the age of one,
although the thymus continues to
grow, it begins to become replaced
with fatty tissue.® The absolute mass
of functional thymic tissue continues

That ‘Biological Age’ Can Be Reversed

to increase until the early teenage
years, but after that, progressive
replacement by fat combined with a
slow loss of thymic volume—a pro-
cess known as thymic involution—
results in a net decrease in thymic
function. By the time we reach 50
years of age, the functional mass of
the thymus is just a fraction of what
it was at the onset of adolescence.”

The shrinkage, or involution, of
the thymus has been correlated
with:

1. Reductions in functional
thymus-educated immune
cells (T-cells),®

2. Reductions in T-cell
receptors,®

3. Increased risk of several
diseases,® and

4. Increased risk of all-cause
mortality.™

Earlier research had shown that
growth hormone treatment can
regenerate the thymus gland in
animals and relatively young immu-
nodeficient HIV patients,?'* but the
thymus of HIV patients is not normal.

As seen in Forbes, September 9, 2019

Scientists at Intervene Immune and Stanford Medical
Center say they have proven that ‘epigenetic aging

can be reversed in humans.’

...they are optimistic that a person’s
biological age can be reversed.”®

Age markers reversed by 2.5 years!

Source: https://www.forbes.com/sites/robinseatonjefferson/2019/09/09/
cocktail-of-drugs-gives-first-hope-that-biological-age-can-be-reversed
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“Turning back time!

|

As seen in Daily Mail, October 22, 2019

Aging is REVERSED in men using a cocktail of
growth hormones and diabetes drugs in study
that saw test group shed 2.5 biological years.”

Source: https://www.dailymail.co.uk/health/article-7435427/Aging-
REVERSED-small-group-men-study-reveals.html

Until the TRIIM trial, hGH had never
been used with the aim of reversing
immunological aging in otherwise
healthy, aging volunteers.

Growth Hormone Safety

Traditionally, there has been con-
cern that growth hormone treatment
can cause insulin resistance, lead-
ing to a damaging and pro-aging
increase in insulin levels, and might
stimulate proliferation of malignant
cells,'®>"¢ although actual long-term
population studies on hGH safety
have not found an increased can-
cer risk."”

In the TRIIM trial, both problems
were apparently successfully con-
tained by the combination protocol
employed in this study: insulin levels
remained lower than average, and
cancer risk seemed to decrease
based on three independent indices
of cancer risk.

Remarkably, all study subjects
showed regeneration of their
thymus, which was validated by
MRI scanning using a special imag-
ing technique at Stanford after 0, 9,
12, and sometimes also after five
months of treatment. Regeneration
of the thymus was reflected by the
replacement of age-related non-
functional fat tissue with functional,
fat-free tissue.

Regeneration was so clear-cut
that it was statistically significant
at many time points in seven out
of nine participants. Two others
showed about a 10% increase in
functional thymic mass, but the
increase did not reach statistical sig-
nificance because their baseline thy-
mic fat contents were low for some
reason. Overall, the probability that
thymus regeneration did not occur
was about one billionth of one bil-
lionth (p<9x10-'7), meaning that MRI
evidence of thymic regeneration was
incontrovertible.! (MRI scanning was
funded in part by Life Extension®.)

Immune System Benefits

Several blood tests revealed that
there was significant improvement in
many biomarkers of immune func-
tion from the treatment protocol.
Notably, there was an increase in the
production of new T-cells, indicating
that the basic T-cell manufacturing
function of the thymus had been
reactivated.

Three classes of new or “naive”
T-cells were shown to increase. Since
new T-cells normally seem to sur-
vive and function for many years,
the hope is that these new immune
defenders will continue to protect the
TRIIM participants from immunologi-
cal aging for many years to come.

The trial also uncovered the fact
that, according to sophisticated test
results, the treated study subjects
had an increased lymphocyte to
monocyte ratio. A higher lymphocyte
to monocyte ratio (LMR) has been
linked to better outcomes for many
types of cancer, atherosclerosis, car-
diovascular disease, stroke,'®2' and
all-cause mortality. Furthermore, the
increase in LMR did not change even
six months after treatment ended.’

Dr. Fahy and his fellow research-
ers speculated that the benefits of
having more lymphocytes in rela-
tion to monocytes might be due in
large part to the fact that most mono-
cytes express CD38, an enzyme that
destroys NAD* and may drive age-
related NAD* depletion in tissues.??
The LMR increase was driven mostly
by a decrease in monocytes.

Although monocytes play an
important role in “innate” immunity,?
higher monocyte levels are associ-
ated with age-related frailty,?* and
CD38 expression increases as we age.

We need NAD+* for a myriad
of biochemical processes includ-
ing DNA repair and cell energy
production.2® Therefore, it may be
that the TRIIM protocol achieves
systemic age-reversing effects at
least in part by limiting the levels of
NAD*-depleting CD38 monocytes
while also restoring youthful thymic
immunity.
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| |
What is “Epigenetic Age”?

¢ “Biological” age calculated from DNA methylation
¢ DNA methylation regulates genes

¢ Genes regulate aging

¢ Better estimator than chronological age

¢ DNA methylation patterns predict risk of disease and death
Steve Horvath, Ph.D.

Professor of Human Genetics & Biostatistics,
UCLA Fielding School of Public Health

Reduced Cancer Risk Indicators

Immune function was also
improved, as shown by a reduction
in PD-1 expression on cytotoxic
T-cells.’

PD-1 is a receptor that cancer
cells hijack to trick immune T-cells
into thinking that the cancer is not
a threat and they should not be
attacked.?®

Drugs that block the PD-1 recep-
tor such as Opdivo® and Keytruda®
have become multi-billion-dollar
blockbuster drugs in recent years
due to the survival improvement they
demonstrate against several differ-
ent cancers.?’

Prostate cancer risk decreased
in these study participants as
shown through decreased PSA and
improved percentage of free PSA.’

Additionally, C-reactive protein
(a marker for systemic inflammation)
decreased significantly.’

Elevated C-reactive protein is a
biomarker for risk of both acute and
chronic inflammatory conditions,
including cardiovascular disease,
surgical outcomes, and cancer mor-
tality?®*2 and is an important marker
for the generalized inflammation
that normally accompanies aging
(“inflammaging”).

Slide courtesy of Dr. Greg Fahy. Photo courtesy of Dr. Steve Horvath.

Overall, these results support the
hypothesis that improving thymic
function can help to prevent cancer
and augment defenses against the
disease.

Kidney Function

One unexpected discovery was
that there was a significant improve-
ment in kidney function, as demon-
strated by an increased glomerular
filtration rate, or GFR.!

Normally, kidney function never
improves as aging proceeds, and
end-stage renal failure now costs
taxpayers more than $30 billion a
year.

During the TRIIM treatment,
GFR steadily improved, and the
trend even seemed to continue
for six months after discontinuing

treatment. These results were one
sign that perhaps the TRIIM treat-
ment could influence systemic
aging and might not be confined
only to rejuvenation of the immune
system.

Reversal of Epigenetic Age

Within the last six years or so,
measurement of DNA methyla-
tion patterns has enabled the most
accurate measurement of biologi-
cal age presently available. These
DNA methylation “clocks” are an
exciting new development and are
also allowing scientists to accu-
rately predict future healthspan and
lifespan.

Several different “clocks” of this
kind have been developed, each
with a somewhat different purpose
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in mind. In combination with other
carefully selected clinical markers,
they will become increasingly valu-
able predictors of future healthspan
and mortality. 3334

DNA Methylation Tests

DNA methylation influences how
genes are expressed.

Healthy methylation allows
healthy gene expression to support
youthful cell function.

Unhealthy methylation patterns
result in deleterious gene expres-
sion that facilitates the onset of
degenerative illness and shortened
lifespan.3s-7

As we age, our pattern of gene
expression changes. By following
changes in DNA methylation, we can
indirectly follow changes in gene
expression and, therefore, changes
in biological age.

The first epigenetic aging “clock”
was developed by UCLA researcher
Dr. Steve Horvath, who assessed
the methylation status of a broad
array of tissue and cell types, finally
settling on 353 specific DNA sites
whose methylation is correlated with
chronological age.

The TRIIM trial used Dr.
Horvath’s original epigenetic clock,
as well as three other methylation
clocks, to allow a robust analysis
of the results of the treatment, and
to confirm that different epigenetic
analyses agreed, on average, on
the impact of the intervention.’

Results of TRIIM Trial

By combining metformin
and DHEA with growth hor-
mone for just one year, the thy-
mic benefits of growth hormone
occurred with no significant side
effects and the unexpected ben-
efit of a 2.5-year biological age-
reversal in all patients, according
to an average of the four epigenetic
clocks.!

Remarkably, although these
four clocks depend differently on
blood composition and other fac-
tors, and although there were some
quantitative differences in results
between the different clocks, each
clock produced results that were
essentially the same as all the oth-
ers with respect to epigenetic aging
reversal.

Each clock, by itself, showed
highly statistically significant results.
In combination, the evidence for
aging reversal across all clocks
was overwhelming.

Interestingly, the average age
reversal of 2.5 years was mirrored
almost exactly by the original
Horvath DNAm clock result. The
DNAm clock for blood is known
to correlate with aging of the brain,
muscle, and other tissues, support-
ing a global aging reversal effect of
the TRIIM protocol.

Summary

Regenerating thymic function,
improving immunity, reversing epi-
genetic aging, and the other favor-
able effects seen in the TRIIM trial
are required if we are to advance
toward a more youthful state.

Dr. Greg Fahy’s company,
Intervene Immune, Inc., is seek-
ing to replicate and extend these
results in a larger clinical trial that
is expected to launch in the first
quarter of 2020. The second phase
of the clinical trial will not only have
many more study subjects, but will
also implement more tests, such as
clinically significant and hopefully
FDA-approvable health endpoints
and will include women, minorities,
older and younger participants, and
those with imperfect health, as well
as a control comparator group.

Life Extension® has long advo-
cated for use of several of the vari-
ous interventions used in the TRIIM
trial. These include DHEA and
metformin. For those who don’t
take metformin, we have discov-
ered other AMPK-activating com-
pounds. Most readers of this
publication utilize these and other
methods to support healthy, youth-
ful immunity and DNA.
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However, we have not previously
recommended hGH, or the com-
bination of hGH, metformin, and
DHEA, which breaks new ground,
and we welcome this advance.

Dr. Fahy’s group is seeking
to identify an affordable source
of growth hormone as well as other
ways to make this longevity pro-
tocol available to almost every-
one. For more information, see
www.interveneimmune.com.

We applaud Dr. Greg Fahy,
his team, and all the research-
ers involved for their arduous and
excellent work in this historical clin-
ical trial!

Look forward to future updates! ®

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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Curcumin Elite™ utilizes a new patented turmeric extract
that results in 45 times greater bioavailability of active
curcuminoids and 270 times better total curcuminoid
absorption compared to standard curcumin.

Curcumin Elite™ contributes to higher blood levels of
bio-active curcuminoids that stay in the body longer to
provide more health benefits.
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ginger and additional turmeric actives.
45 times Greater
Bioavailability
At a Lower Price
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1bottle $24 1 bottle $20
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For full product description and to order
Curcumin Elite™ or Advanced Curcumin Elite™,
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( 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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Weight
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Hormone Levels

7-Keto® is a metabolite of DHEA
ideal for weight management.

Maintaining youthful DHEA levels
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and more.
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Topical Probiotic-

Many think of probiotics and beneficial microorganisms
only as related to gut health.

But bacteria on our skin are important contributors to
dermatological health and appearance.’*

Aging, overuse of facial cleansers, and anti-bacterial
soaps, disrupt the delicate balance between good and
bad bacteria on the skin.*°

This contributes to premature skin aging.

Fermentation products of Aspergillus and the probiotic
Lactobacillus produce substrates that have been shown
to rebalance skin flora and promote DNA repair. The
result is more youthful, vibrant skin.
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TOPICAL PROBIOTIC-FERMENTED COMPLEX PROTECTS THE SKIN

The Skin Microbiota

The skin’s surface is home to diverse and complex
microbial communities collectively known as the skin
microbiota.®’

Most of these bacteria work on our behalf.

Researchers are discovering their unique ability
to provide an optimized inflammatory response that
eradicates pathogens, mitigates harmful effects of sun
exposure, and maintains a well-hydrated and intact
barrier function.®2

Aging, stress, and excessive washing create an
imbalanced skin microbiome characterized by the
depletion of good bacteria and multiplication of bad
bacteria.'®

Lactobacillus Ferment
Rebalances Skin Flora

Scientists turned to one of the most well-recognized
and proven probiotic bacterial groups, Lactobacillus, to
rebalance an ailing skin microbiome.

Lactobacillus ferment promotes the growth of benefi-
cial lactic acid bacteria. It also suppresses the coloni-
zation by pathogenic bacteria, through the synthesis of
anti-microbial peptides called bacteriocins.’>'8 In the

laboratory, Lactobacillus ferment significantly reduced
the reproduction of multiple bacterial species, includ-
ing S. aureus associated with chronic inflammatory skin
diseases.922

By limiting the growth of bad bacteria, while still
allowing friendly bacteria to flourish, Lactobacillus fer-
ment restores the skin flora to a healthy, balanced state.
This, in turn, normalizes immune function and controls
inflammation to help the skin regain youthful function
and appearance.

Lactobacilli also synthesize free fatty acids during
the fermentation process, which promotes a slightly
acidic environment in the skin, conducive to anti-micro-
bial defense, barrier function regeneration, and mois-
ture retention.®

A recent clinical study showcased the hydrating
properties of Lactobacillus ferment. When topically
applied for four weeks, it was shown to increase par-
ticipants’ skin moisture by 10% compared to baseline.??
This finding is noteworthy, as boosting moisture in the
skin increases volume and fullness that diminishes the
appearance of wrinkles and fine lines.

Let’s now look at how Aspergillus ferment protects
against UV-induced damage to skin cells and supports
DNA repair.
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TOPICAL PROBIOTIC-FERMENTED COMPLEX PROTECTS THE SKIN

Aspergillus Ferment Promotes
DNA Protection and Repair

Sun exposure generates a storm of destructive free
radicals in the skin that cause cumulative DNA dam-
age and contribute to the breakdown of structural
proteins collagen and elastin, which ultimately leads
to photoaging.24?”

Proanthocyanidins are polyphenols that combat
UV-induced oxidative damage by blocking multiple
inflammatory pathways and exerting potent antioxidant
effects.282°

Scientists discovered that Aspergillus ferment is rich
in proanthocyanidins and can deliver greater concentra-
tions of these beneficial compounds to the skin, and for
a longer time period.*°

As a result, Aspergillus ferment was shown
to strengthen skin’s antioxidant protection, exhib-
iting greater suppression of free radicals than the
well-known endogenous antioxidant superoxide
dismutase (SOD).*

This effect completely protected skin cells from DNA
damage under UV-radiated and non-radiated condi-
tions. Aspergillus ferment also repaired existing sun
damage by producing greater activation in DNA repar-
ative processes compared to a control.*® These DNA-
protective and DNA-repair effects lower skin cancer
risk and increase the survival of healthy cells, to slow
or even reverse cutaneous deterioration.

WHAT YOU NEED TO KNOW

Topical Skin Protection
with Probiotic-Fermented
Complex

The skin’s surface houses bacteria
and other microorganisms collectively
known as the skin microbiota.

Most of these bacteria are harmless and
beneficial, protecting against infection,
chronic inflammation, and barrier dys-
function.

Aging and excessive washing are
among the numerous factors that cause
an imbalance in the ratio of good to bad
bacteria on the skin.

Lactobacillus ferment rebalances skin
flora and produces anti-microbial pep-
tides called bacteriocins that limit the
growth of bad bacteria.

Aspergillus ferment is rich in proantho-
cyanidins that protect against and repair
UV-induced DNA damage.

These anti-aging compounds have now
been combined into one topical serum
that promotes healthy, youthful skin.
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Summary

It’s becoming increasingly clear that an unbalanced
cutaneous microbiota compromises optimal skin health
and appearance.

Aspergillus and Lactobacillus ferment have been
shown to bring the skin back into a healthy equilib-
rium, while inhibiting UV-induced damage and boosting
advanced DNA repair.

This combination has now been formulated into
one topical serum to create fresher, healthier, younger-
looking skin. ®

Gary Goldfaden, MD, is a clinical dermatologist
and lifetime member of the American Academy
of Dermatology. He is the founder of Academy
Dermatology in Hollywood, FL, and Cosmesis
Skin Care. Dr. Goldfaden is a member of the
Life Extension® Medical Advisory Board.
All Cosmesis products are available online.

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

References

1. Byrd AL, Belkaid Y, Segre JA. The human skin microbiome. Nat Rev
Microbiol. 2018 Mar;16(3):143-55.

2. Christensen GJ, Bruggemann H. Bacterial skin commensals and
their role as host guardians. Benef Microbes. 2014 Jun 1;5(2):201-15.

3. Egert M, Simmering R. The Microbiota of the Human Skin. Adv Exp
Med Biol. 2016;902:61-81.

4. Shibagaki N, Suda W, Clavaud C, et al. Aging-related changes in
the diversity of women’s skin microbiomes associated with oral
bacteria. Sci Rep. 2017 Sep 5;7(1):10567.

5. Yu JJ, Manus MB, Mueller O, et al. Antibacterial soap use impacts
skin microbial communities in rural Madagascar. PLoS One.
2018;13(8):e0199899.

6. Grice EA, Segre JA. The skin microbiome. Nat Rev Microbiol. 2011
Apr;9(4):244-53.

7. Findley K, Grice EA. The skin microbiome: a focus on pathogens
and their association with skin disease. PLoS Pathog. 2014
Oct;10(10):e1004436.

8. Cogen AL, Yamasaki K, Sanchez KM, et al. Selective antimicro-
bial action is provided by phenol-soluble modulins derived from
Staphylococcus epidermidis, a normal resident of the skin. J Invest
Dermatol. 2010 Jan;130(1):192-200.

9. Cogen AL, Yamasaki K, Muto J, et al. Staphylococcus epidermidis
antimicrobial delta-toxin (phenol-soluble modulin-gamma) cooper-
ates with host antimicrobial peptides to kill group A Streptococcus.
PLoS One. 2010 Jan 5;5(1):e8557.

10. Lai Y, Di Nardo A, Nakatsuiji T, et al. Commensal bacteria regulate
Toll-like receptor 3-dependent inflammation after skin injury. Nat
Med. 2009 Dec;15(12):1377-82.

11. Lai Y, Cogen AL, Radek KA, et al. Activation of TLR2 by a small
molecule produced by Staphylococcus epidermidis increases
antimicrobial defense against bacterial skin infections. J Invest
Dermatol. 2010 Sep;130(9):2211-21.

20.

21.

22.

23.

24

26.

27.

28.

29.

30.

. Patra V, Wagner K, Arulampalam V, et al. Skin Microbiome Modu-

lates the Effect of Ultraviolet Radiation on Cellular Response and
Immune Function. iScience. 2019 May 31;15:211-22.

. Wallen-Russell C. The Role of Every-Day Cosmetics in Alter-

ing the Skin Microbiome: A Study Using Biodiversity. Cosmetics.
2018;6(1):2.

. Prescott SL, Larcombe D-L, Logan AC, et al. The skin microbiome:

impact of modern environments on skin ecology, barrier integrity,
and systemic immune programming. The World Allergy Organization
journal. 2017;10(1):29-.

. Perez RH, Zendo T, Sonomoto K. Novel bacteriocins from lactic acid

bacteria (LAB): various structures and applications. Microb Cell Fact.
2014 Aug 29;13 Suppl 1:S83.

. Bastos MC, Ceotto H, Coelho ML, et al. Staphylococcal antimicro-

bial peptides: relevant properties and potential biotechnological
applications. Curr Pharm Biotechnol. 2009 Jan;10(1):38-61.

. Cogen AL, Nizet V, Gallo RL. Skin microbiota: a source of disease or

defence? Br J Dermatol. 2008 Mar;158(3):442-55.

. Bierbaum G, Gotz F, Peschel A, et al. The biosynthesis of the lanti-

biotics epidermin, gallidermin, Pep5 and epilancin K7. Antonie Van
Leeuwenhoek. 1996 Feb;69(2):119-27.

. Totte JE, van der Feltz WT, Bode LG, et al. A systematic review and

meta-analysis on Staphylococcus aureus carriage in psoriasis, acne
and rosacea. Eur J Clin Microbiol Infect Dis. 2016 Jul;35(7):1069-77.
Balci DD, Duran N, Ozer B, et al. High prevalence of Staphylococ-
cus aureus cultivation and superantigen production in patients with
psoriasis. Eur J Dermatol. 2009 May-Jun;19(3):238-42.

Fry L, Baker BS. Triggering psoriasis: the role of infections and
medications. Clin Dermatol. 2007 Nov-Dec;25(6):606-15.

Product Monograph: Leucidal®Liquid SF. Active Micro Technologies.
2019.

Yadav H, Jain S, Sinha PR. Production of free fatty acids and
conjugated linoleic acid in probiotic dahi containing Lactobacillus
acidophilus and Lactobacillus casei during fermentation and storage.
International Dairy Journal. 2007 2007/08/01/;17(8):1006-10.

. Emerit . Free radicals and aging of the skin. EXS. 1992;62:328-41.
25.

Poljsak B, Dahmane R. Free radicals and extrinsic skin aging. Der-
matol Res Pract. 2012;2012:135206.

Fisher GJ. The pathophysiology of photoaging of the skin. Cutis.
2005 Feb;75(2 Suppl):5-8; discussion -9.

Pandel R, Poljsak B, Godic A, et al. Skin photoaging and the

role of antioxidants in its prevention. ISRN Dermatol. 2013 Sep
12;2013:930164.

Mantena SK, Katiyar SK. Grape seed proanthocyanidins inhibit
UV-radiation-induced oxidative stress and activation of MAPK and
NF-kappaB signaling in human epidermal keratinocytes. Free Radic
Biol Med. 2006 May 1;40(9):1603-14.

Yang L, Xian D, Xiong X, et al. Proanthocyanidins against Oxida-
tive Stress: From Molecular Mechanisms to Clinical Applications.
Biomed Res Int. 2018;2018:8584136.

Product Monograph: Nucleolys® DNA Protector. Green Tech. 2019.

78 | LIFE EXTENSION | MARCH 2020

LEMMAR20p.indd 78

1/16/20 2:20 PM



LEMMAR20p.indd 79 1/17/20 11:30 AM



(Good
MORNING!

Enjoy Restful Sleep with Herbal Sleep PM

A good night’s

sleep supports a
healthy immune
response, mental
alertness, and more
youthful-looking skin.

Three plant-based ingredients
in Herbal Sleep PM target
the brain’s sleep centers to
promote restful sleep patterns.

« Lemon Balm: promotes sleep and a sense of calm.
« Honokiol: helps induce relaxation to fall asleep faster.
« Chamomile: promotes sleep and relaxation.

Take Herbal Sleep PM 30 to 60 minutes before bedtime.
Item #02308 - 30 vegetarian capsules

For full product description and to order Herbal Sleep PM, ~ lbottlesis N@N
call 1-800-544-4440 or visit www.LifeExtension.com 4 bottles $16 each

Caution: Do not consume alcohol, drive, or operate machinery after taking this product.
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Advanced
Probiotic-Fermented

Eye Serum

FRESHER, YOUNGER-LOOKING SKIN

Skin around the eye area is delicate and more
sensitive than the skin on the rest of your face.

Advanced Probiotic-Fermented Eye Serum
contains Lactobacillus ferment to promote a
healthy balance of skin flora.

In a clinical study, Lactobacillus ferment
increased skin moisture by 10%.*

Apply a small quantity around your eye area,
tapping gently until absorbed.

For full product description and
to order Advanced Probiotic-Fermented
Eye Serum, call 1-800-544-4440 or
visit www.LifeExtension.com

1 bottle $29.25 - 4 bottles $26.25 each

*Product Monograph: Leucidal® Liquid SF.
Active Micro Technologies. 2019.

Not tested on animals.

Keep out of reach of children. For external use only.
Avoid contact with eyes. If product contacts eyes, rinse thoroughly
with water. If rash or irritation occurs, please discontinue use.
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HEALTHY EATING

Breakfast: The Cookbook

BY EMILY ELYSE MILLER

Some consider breakfast to be the most
important meal of the day. Some simply
grab a sugar-laden pastry to eat “on the
go.” Others skip it altogether.

But for breakfast expert Emily Elyse
Miller, breakfast is “sacred,” bringing back
some of the sweetest memories of her
childhood. That love of morning foods has
followed her into adulthood, where she
has traveled the world, exploring other cul-
tures through the lens of people’s morning
routines.

It inspired her to start a global culinary
series called BreakfastClub in 2015 and
to curate guided breakfast tours in cities
across the world.

Breakfast: The Cookbook is the result
of years of extensive travel and research,
boiled down to a collection of 380 recipes
that represent the best of breakfast spe-
cialties from 80 countries around the globe.

The dishes range from Mexican huevos
rancheros, to Jamaican green banana por-
ridge, to a full English breakfast. Each rec-
ipe also has helpful icons to identify it as
vegan, vegetarian, gluten-free, or dairy-free.

Miller’s hope is that, “These recipes
should encourage everyone to explore and
travel the world through breakfast, con-
necting us at breakfast tables near and far.”

On the following pages, Life Extension®
Magazine highlights four of these interna-
tional morning recipes.

—LAURIE MATHENA
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HEALTHY EATING

Rolled Flatbread Omelet
Sandwich

UGANDA

Preparation time: 15 minutes,
plus 30 minutes resting time
Cooking time: 20 minutes
Serves: 2

FOR THE CHAPAT!:

Y2 cup (70 g) all-purpose (plain) flour
Pinch of salt

4 tablespoons warm water
Vegetable oil, for brushing

FOR THE OMELET:
4 eggs

2 cup (35 g) shredded green
cabbage

4 tablespoons diced red onion
2 medium tomato, diced

Salt and freshly ground pepper
2 tablespoons vegetable oil
Chili sauce, for serving

Make the chapati:

In a medium bowl, combine the flour
and salt. Slowly incorporate the
warm water and stir with a wooden
spoon until a shaggy dough forms.
Transfer the dough to a floured
work surface and knead with your
hands until the dough is smooth, 10
minutes.

If the dough is too wet, add a sprin-
kle more of flour. If it is too dry, add
a touch more water and knead again
until smooth. Cover with a tea towel
and allow the dough to rest for 30
minutes.

Divide the dough in half and roll into
individual balls. On a lightly floured
work surface, use a rolling pin to roll
out the balls into rounds, % inch (6
mm) thick. Brush both sides of each

chapati with some of the vegetable
oil. Heat a frying pan or cast-iron
skillet over medium heat. Cook one
side of the chapati until it begins to
brown and bubble, about 1 minute.

Flip the chapati and cook for 30
seconds more or until brown spots
appear and the bread is cooked
through. Transfer to a tea towel and
cover. Repeat for the second piece
of dough. Set the frying pan aside for
the omelet.

Make the omelet:
Crack the eggs into a bowl. Whisk

in the cabbage, onion, and tomato.

Season with salt and pepper.

In the reserved frying pan, heat 1
tablespoon of oil over medium heat.
Pour half of the egg mixture into the
pan and use a spatula to spread it
out, but no larger than the diameter
of the chapati. Allow the egg to cook
and set on the bottom, about 30 sec-
onds. Flip, using the spatula, and
cook for 30 seconds more. Top the
cooked egg pancake with a chapati.

Flip the chapati and egg out of the
pan egg-side up onto a plate. Roll
it up into a wrap. Repeat with the
remaining 1 tablespoon oil and
remaining egg mixture to make a
second omelet.

Roll with the remaining chapati.
Serve with chili sauce.
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HEALTHY EATING

Chickpea and Torn Bread Stew

TUNISIA

Preparation time: 10 minutes, plus
4 hours soaking time

Cooking time: 1 hour 10 minutes
Serves: 2-4

1 cup (200 g) dried chickpeas
(see Note), soaked for at least
4 hours and drained

Salt and freshly ground black pepper
1 tablespoon olive oil

1 small onion, chopped

3 cloves garlic, minced

1 teaspoon ground cumin

1 tablespoon harissa, or to taste

1 tablespoon lemon juice

2 cups (70 g) torn stale bread

2 Poached eggs

FOR SERVING (optional):
Capers

Chopped onions

Cilantro (coriander) leaves
Parsley leaves

Canned tuna

Olive ail, for drizzling

Make the stew:

In @ medium saucepan, combine the
chickpeas and 4 cups (950 ml/32 fl
0z) water and bring to a boil over
high heat. Season with salt to taste,
reduce to a simmer, and cook the
chickpeas until tender, about 1 hour.
Drain, reserving 1 tablespoon lig-
uid, and return the chickpeas to the
saucepan.

In a medium frying pan, heat the oil
over medium heat. Add the onion,
season with salt, and cook until soft
and translucent, about 5 minutes.
Stir in the garlic, sprinkle the cumin
over everything, and stir to coat.

Season with more salt and pepper
to taste. Add the reserved chickpea
cooking liquid or 1 tablespoon water
and cook, scraping up any browned
bits.

Transfer the onion-garlic mixture to
the saucepan of chickpeas. Stir in
the harissa. Remove from the heat
and stir in the lemon juice.

To serve:

Place torn bread in a bowl and pour
the chickpea mixture on top to soak
the bread. Top with the poached
eggs. If desired, serve with an
assortment of capers, raw onions,
cilantro, parsley, tuna, and a drizzle
of olive ail.

Note: You can make this with 172 to
2 cups (2459 to 330g) canned chick-
peas, liquid reserved from the can.
Omit the first step. Saute the onion/
garlic mixture as directed. Place the
chickpeas in a saucepan and add
the onion/garlic mixture and 2 cups
(475 ml/16 fl oz) water.

Simmer uncovered for 15-20 min-
utes to reduce the water by half. Stir
in the harissa. Remove from the heat
and stir in the lemon juice. Using
canned chickpeas will cut the prep
time by 4 hours and the cook time
by 50 minutes.
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HEALTHY EATING

Savory Spiced Flatbread
with Yogurt

INDIA

Preparation time: 20 minutes
Cooking time: 1 hour
Makes: 4 koki

1 cup (120 g) whole wheat
(wholemeal) flour, plus more
for dusting

1 teaspoon fine sea salt
1 small onion, diced

1 small hot green chili,
finely chopped

2 teaspoon ground cumin

2 teaspoon anardana (dried
pomegranate seeds), ground
or whole

2 teaspoon freshly ground
black pepper

1 tablespoon white sesame seeds,
toasted

5 tablespoons cilantro (coriander)
leaves, finely chopped

1 tablespoon dried fenugreek leaves
(optional)

3 tablespoons melted ghee, oil, or
butter, plus more for pan-frying

Yogurt, for serving

In a medium bowl, combine the
flours, salt, onion, green chili, cumin,
anardana, black pepper, cilan-
tro (coriander), fenugreek leaves (if
using), and ghee, butter, or oil. Knead
until you get a crumbly dough, then
gradually add 3—4 tablespoons water
and stir until a firm dough comes
together. Knead in the bowl until it
comes together in a firm ball. Divide
the dough into 4 equal portions, dust
with flour, and roll into balls.

Heat a cast-iron skillet over medium

heat. Flatten each ball slightly and

shape it into a round about 6 inches

(15 cm) in diameter and 1/8 inch

(6 mm) thick. Place in the hot pan

and cook on both sides until lightly
browned, about 8 minutes. Make

small slits into the koki through-
out the cooking process to vent

heat from the pan and help the koki

cook all the way through. Brush

both sides with ghee or oil and con-
tinue to cook until browned, about

5 minutes. Repeat with the remain-
ing koki.

Transfer to a plate. Serve with yogurt.

Israeli Breakfast Plate

ISRAEL

Preparation time: 40 minutes
Cooking time: 5 minutes
Serves: 2

4 Fried Eggs

2 tablespoons Schug
(recipe follows)

Y2 cup (115 g) labneh, store-bought

1 cup (135 g) Middle Eastern
Chopped Salad (recipe follows)

4 tablespoons olives

4 slices smoked salmon or lox,
store-bought

2 slices challah, store-bought

Serve the fried eggs with schug,
labneh, Middle Eastern chopped
salad, olives, smoked salmon or lox
(if using), and challah.

86 | LIFE EXTENSION | MARCH 2020

LEMMAR20p.indd 86

1/16/20 2:45 PM



HEALTHY EATING

Schug

Preparation time: 15 minutes
Serves: 2

1 jalapeno chili, seeded
1 poblano chili, seeded

Y2 cup (10 g) cilantro (coriander),
coarsely chopped

Y2 cup (10 g) parsley, coarsely
chopped

2 cloves garlic, mashed

2 teaspoon ground cardamom (or
seeds from 2 cardamom pods)

Salt and freshly ground pepper
3 tablespoons olive oil

In a food processor, combine the
jalapeno, poblano, cilantro (corian-
der), parsley, garlic, cardamom, and
salt and pepper to taste.

Pulse the mixture until chopped,
then add the olive oil gradually as
you pulse to emulsify the mixture.
Pulse until the mixture is combined
and completely smooth. Serve with
everything.

Middle Eastern
Chopped Salad

Preparation time: 15 minutes
Serves: 2

1 medium tomato, diced
2 mini cucumbers, diced
Y4 red onion, finely diced

2 tablespoons finely chopped
parsley

2 tablespoons lemon juice
3 tablespoons olive oil

Salt and freshly ground pepper

In a bowl, combine the tomato,
cucumbers, onion, and parsley.
Toss with the lemon juice and olive
oil. Season with salt and pepper to
taste.

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

From Breakfast: The Cookbook
by Emily Elyse Miller. Copyright ©
by Phaidon Press Limited.
Reprinted by permission.
Photo credit: Haarala Hamilton

To order a copy of Breakfast: The
Cookbook, call 1-800-544-4440 or
visit www.LifeExtension.com

Item #34166
Price: $37.46
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AUTHOR INTERVIEW

The Way We Eat Now:

How the Food Revolution has Transformed Qur Lives,
Our Bodlies, and Our World

BY BEE WILSON

In general, the nutritional
quality of what we eat
when out is not the same
as what we eat at home.

The world has undergone a bigger
transition in the way we eat over the
past 100 years than ever before in
human history.

We’ve experienced easier access
to food, more variety on a global
level, and less hunger and starva-
tion in many countries. At the same
time, the abundance of food, and the
type of food we’re eating has given
rise to diseases of modern, western
civilization, like heart disease and
type II diabetes.

For the first time in history, even
when food is plentiful, the leading
cause of mortality is poor diet.

In her latest book, The Way We
Eat Now, food historian and award-
winning food writer Bee Wilson
explains how the food revolution
has transformed our bodies and our
world (both for good and for bad).

She details how the transition
from savory foods to sweet ones,
from home cooking to eating out,
from meals to snacks, from indepen-
dent food shops to supermarkets,
and from fresh food to ultra-pro-
cessed junk food is taking a toll on
lives around the globe.

But Wilson believes we are on the
cusp of another major food revo-
lution that will bring about greater
health and greater sustainability on
a global level.

In this interview with Life
Extension® Magazine, Wilson talks
about how we got to where we are—
and more importantly, how we can
bring about the changes necessary
for a healthier future.

—Laurie Mathena
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LE: Can you paint a picture for us of
“the way we eat now?”

Wilson: For most people across the
world, life is getting better, but diets
are getting worse. This is the bitter-
sweet dilemma of eating in our times.
Unhealthy food, eaten in a hurry,
seems to be the price we pay for liv-
ing in liberated, modern societies.

Millions of us enjoy lives that are
freer and more comfortable than
those our grandparents lived; a free-
dom underpinned by the amazing
decline in global hunger. Yet our free
and comfortable lifestyles are under-
mined by the fact that our food is
killing us, not through its lack but
through its abundance—a hollow
kind of abundance.

What we eat now is a greater
cause of disease and death in the
world than either tobacco or alcohol.
In 2015, around seven million peo-
ple died from tobacco smoke and
3.3 million from causes related to
alcohol, but 12 million deaths could
be attributed to “dietary risks” such
as those that arise from diets low in
vegetables, nuts, whole grains, and
seafood or diets high in salt (mostly
from processed food) and sugary
drinks.

Where humans used to live in fear
of plague or tuberculosis, now the
leading cause of mortality worldwide
is diet. Most of our problems with
eating come down to the fact that
we have not yet adapted to the new
realities of plenty, either biologically
or psychologically.

LE: What is the paradox of being
overfed and undernourished?

Wilson: As of 2006, for the first time
the number of overweight and obese
people in the world overtook the
number who were underfed, in abso-
lute terms. That year, 800 million indi-
viduals still did not have enough to
eat, but more than one billion were
overweight or obese.

To our hungry ancestors, having
too much to eat might have looked
like the gold at the end of the rain-
bow, but what these new calories are
doing to our bodies is not a happy
ending.

The problem isn’t just that some
people are overfed, and others are
underfed. The new difficulty is that
billions of people across the globe
are simultaneously overfed and
undernourished: rich in calories but
poor in nutrients.

Our new global diet is replete with
sugar and refined carbohydrates yet
lacking in crucial micronutrients such
as iron and trace vitamins.

Malnutrition is no longer just about
hunger and stunting; it is also about
obesity. The literal meaning of mal-
nutrition is not hunger but bad feed-
ing, which covers inadequate diets of
many kinds.

LE: What are the consequences of
malnutrition?

Wilson: Malnutrition in all its forms
now affects one in three people on
the planet.

Plenty of countries—including
China, Mexico, India, Egypt, and
South Africa—are suffering simulta-
neously from overfeeding and under-
nutrition, with many people suffering
from a surfeit of calories but a dearth
of the crucial micronutrients and pro-
tein a body needs to stay healthy.

As a result, not just in the West but
across the world, people are suffering
in growing numbers from diseases
such as hypertension and stroke,
type 1I diabetes, and preventable
forms of cancer. The lead cause of
these diseases is what nutritionists
call “suboptimal diet” and what to the
rest of us is simply “food.”

Our ancestors could not rely on
there being enough food. Our own
food fails us in different ways. We
have markets heaving with bounty,
but too often what is sold as “food”
fails in its basic task: to nourish us.

LE: We can’t talk about “the way
we eat now” without mentioning the
way our ancestors ate “then.” How
have eating habits changed over the
course of history?

Wilson: One way to think about
human history is as a series of diet
transitions, with each stage driven by
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changes in the economy and soci-
ety, as well as shifts in technology,
climate, and population.

In the beginning, we were hunter-
gatherers, eating a mostly low-fat
diet of varied wild greens, berries,
and wild animals. Stage two, start-
ing around 20,000 BCE, was the
agricultural age, which was charac-
terized by a switch to staple cereals
and a huge increase in population.

In Europe, we could go back a
mere couple of hundred years to
the third stage. During this period,
advances in agriculture, such as
crop rotation and fertilizer, led to a
more varied and plentiful diet, with
fewer starch-based staples and a
bigger variety of vegetables along
with animal protein.

LE: What makes our current stage—
stage four—different from the rest?

Wilson: One of the frightening
things about stage four has been
how fast it has happened. It took
thousands of years to get from
a hunter-gatherer society to one
based on farming (from stage one
to stage two).

The effects of the Industrial
Revolution in Europe and the United
States took only a couple of centu-
ries (stage two to stage three). But
the new shifts in the West away
from home-cooked meals and tap
water and on to packaged snhacks
and sugary drinks were speedier
still, taking only a couple of decades.

This era is different in quality from
any of the other stages. Suddenly,
the diet changes much more rap-
idly, with consequences for human
health that are more extreme.

The economy shifts away from
manual labor and toward mech-
anization, people move from the
countryside to cities, and they start
to expend less energy. There are

revolutions in food processing and
marketing, and people start to eat
more fat, more meat, and more
sugar, with far less fiber.

Stage four sees human life expec-
tancy hit new highs with the decline
of deficiency diseases and the won-
ders of modern medicine. But it also
sees populations suffering from
diet-related chronic illness as never
before.

This “nutrition transition” hap-
pened all over the Western world
in the decades after the Second
World War and is now happening
even faster among low- and mid-
dle-income nations in the rest of
the world. This transition explains
why our food is sickening us now,
through excess rather than hunger.

LE: Another major change in recent
years has been the rise in eating out
(as opposed to cooking at home).
Why is this problematic?

Wilson: In general, the nutritional
quality of what we eat when out
is not the same as what we eat at
home. Analysis by the USDA in the
1970s found that the nutrient qual-

ity of food eaten out in the United
States tended to be significantly
lower in vitamins and higher in cal-
cium and fat than food eaten at
home.

Back in the 1970s, this didn’t
matter for the overall quality of
American diets, because eating out
was still a rare treat back then. It is
different now that ever-more meals
in the week are eaten out. The nutri-
ents that we get—or don’t get—
from these meals starts to matter
more.

LE: What is one major obstacle
keeping people from consuming a
healthier diet?

Wilson: When it comes to choosing
healthy foods, the dice are heavily
loaded against consumers on low
incomes. Over the past thirty years,
the cost of healthy foods has con-
sistently risen faster than the price
of junk foods. Fruits and vegetables
have always been expensive to pro-
duce; crops such as bell peppers or
spinach take a lot of water to grow
and are by their very nature costly
to ship and store.
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The salient point, however, is not
just that vegetables are expensive
in absolute terms but that they are
much more expensive than they
used to be, relative to other foods.

In the United States from 1980 to
2011, it became more than twice as
expensive for Americans to purchase
fresh fruit and vegetables compared
to purchasing sugary carbonated
beverages. Energy-dense foods
such as cakes and burgers have
become far cheaper now in compari-
son to fruits and vegetables.

LE: How is the government of Chile
stepping in to change the destruc-
tive patterns of eating in its country?

Wilson: As of 2016, Chile had the
highest average consumption of
sugar-sweetened beverages on the
planet. More than half of the food
purchased by the average household
was ultra-processed, and Chileans
had the second-highest rates of obe-
sity in Latin America, after Mexico.

According to estimates by the
Chilean Ministry of Health, around
66% of Chilean adults were over-
weight or obese, when as recently
as the 1980s it was more common
to be malnourished.

All the Latin American countries
have suffered the worst effects of
the nutrition transition later than the
United States or Europe but at an
accelerated pace.

The difference was that as of 2016,
Chile also enacted the most aggres-
sive range of laws against unhealthy
foods the world has yet seen. The
government passed an 18% tax on
sugar-sweetened sodas, one of the
highest sugar taxes to date. Schools
in Chile are no longer allowed to sell
ultra-processed foods such as choc-
olate or potato chips.

[But] the most striking aspect of
the Chilean food laws has been the

new food labeling requirements. It
started in 2014 with a series of warn-
ing labels on children’s foods such
as flavored milks and highly sweet-
ened yogurts and breakfast cereals.

Simple hexagonal Ilabels
announced “warning: high in sugar,”
“warning: high in salt,” “warning: high
in saturated fat,” and “warning: high
in calories.”

By the standards of US food label-
ing, the messages were astonishingly
blunt.

LE: What kind of impact have these
changes had?

Wilson: There is no denying that
the new laws have spurred the food
industry into action. As many as
20% of all food products for sale in
Chile—more than 1,500 items—have
been reformulated in response to the
law, with sugars and fats reduced,
in order that foods can avoid the
dreaded black labels. Coca-Cola has
said that 65% of the drinks it sells in
Chile are now low sugar or reduced
sugar beverages.

LE: What’s next for the nutrition
transition?

Wilson: I remain hopeful that we
can somehow fight our way through
stage four of the nutrition transition
to stage five. This stage would be
characterized by people eating more
vegetables and fruits and experienc-
ing a rapid decline in degenerative
diseases.

During this phase, greater knowl-
edge of the links between diet and
health would lead people to eat bet-
ter diets. Phase five is where we
would all like to be living and eating:
a comfortable life with neither hunger
nor disease, with delicious food but
not an excess of it.

We will not reach this state, how-
ever, without outside help, which
means that governments and other
organizations will have to do their bit
to reset the needle on food.

Changing the world in which we
eat will require action on multiple
fronts, from agriculture and better
regulation of food markets to educa-
tion and cooking lessons.

If history teaches anything it is
that we won’t always eat in the par-
ticular ways we do now. Here is
the consolation of eating in these
strange times: the best of it is better
than anything that came before and
the worst of it won’t stay the same
forever. ®

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

Excerpted from The Way We Eat
Now: How the Food Revolution Has
Transformed Our Lives, Our Bodies,

and Our World by Bee Wilson.

Copyright © 2019. Available from

Basic Books, an imprint of Hachette
Book Group, Inc.

To order a copy of The Way We Eat
Now, call 1-800-544-4440 or visit
www.LifeExtension.com

Item #34164
Price: $22.50
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02261
02260
02243
02242
02220
02219

01039
00038
01253
01829
01671
01624
01532
00345
00141
01678
00133
00326
01827

01824

02004
70000
70004
02097
00997
02320
00984
01953
00956
02024
02102

ACTIVE LIFESTYLE & FITNESS

Creatine Capsules

Keto Brain and Body Boost

Super Carnosine

Tart Cherry with CherryPURE®

Wellness Bar-Chocolate Brownie

Wellness Bar-Cookie Dough

Wellness Code® Advanced Whey Protein Isolate Vanilla
Wellness Code® Muscle Strength & Restore Formula
Wellness Code® Plant Protein Complete &

Amino Acid Complex

Wellness Code® Whey Protein Concentrate Chocolate
Wellness Code® Whey Protein Concentrate Vanilla
Wellness Code® Whey Protein Isolate Chocolate
Wellness Code® Whey Protein Isolate Vanilla

Wellness Shake < Chocolate

Wellness Shake - Vanilla

AMINO ACIDS

Arginine & Ornithine Capsules
Arginine Ornithine Powder
Branched Chain Amino Acids
Carnosine

D,L-Phenylalanine Capsules
L-Arginine Caps

L-Carnitine

L-Glutamine

L-Glutamine Powder
L-Lysine

L-Taurine Powder

L-Tyrosine Tablets

Taurine

BLOOD PRESSURE & VASCULAR SUPPORT

Advanced Olive Leaf Vascular Support with
Celery Seed Extract

Arterial Protect

Blood Pressure Monitor Arm Cuff

Blood Pressure Monitor Digital Wrist Cuff
Endothelial Defense™ Pomegranate Complete
Endothelial Defense™ with GliSODin®
NitroVasc™ Boost

Optimal BP Management

Pomegranate Complete

Pomegranate Fruit Extract

Triple Action Blood Pressure AM/PM
VenoFlow™

BONE HEALTH

01726
02123
01727
01725
00313
01963
01506
01476

Bone Restore

Bone Restore-Sugar-Free

Bone Restore with Vitamin K2
Bone Strength Collagen Formula
Bone-Up™

Calcium Citrate with Vitamin D

Dr. Strum’s Intensive Bone Formula
Strontium Caps

BRAIN HEALTH

01524
01974
01008
02321
02396
02397
01659
01540
02006
02212
01658
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Acetyl-L-Carnitine
Acetyl-L-Carnitine Arginate
Blast™

Cognitex® Basics

Cognitex® Elite

Cognitex® Elite Pregnenolone
Cognizin® CDP-Choline Caps
DMAE Bitartrate (dimethylaminoethanol)
Dopa-Mind™

Focus Tea™

Ginkgo Biloba Certified Extract™

01527
00020
02101
00709
01603
02032
00888
01676
01327

Huperzine A

Lecithin Granules

Memory Protect

Migra-Eeze™

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

PS (Phosphatidylserine) Caps

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 W/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™ Nicotinamide Riboside
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 Qil

Mega EPA/DHA

Mega GLA Sesame Lignans

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

01812 Provinal® Purified Omega-7

01640 Vegetarian DHA

FOOD

02008 California Estate Extra Virgin Olive Qil
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, 30 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
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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

01254 Zyflamend™ Whole Body

JOINT SUPPORT

02404 Arthro-lmmune Joint Support

02238 ArthroMax® Advanced NT2 Collagen™ & AprésFlex®
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

02240 Anti-Alcohol HepatoProtection Complex
01651 Calcium D-Glucarate

00550 Chlorella

01571 Chlorophyllin

01922 European Milk Thistle - 60 softgels
01925 European Milk Thistle < 120 softgels
01522 European Milk Thistle « 60 veg capsules
02402 FLORASSIST® Liver Restore™

01541 Glutathione, Cysteine & C

01393 HepatoPro

01608 Liver Efficiency Formula

01534 N-Acetyl-L-Cysteine
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02209
00455
02306
01789
01790

01837
01373
01940
01909
02029

PectaSol-C® Modified Citrus Pectin Powder
PectaSol-C® Modified Citrus Pectin Capsules
Silymarin

LONGEVITY & WELLNESS

Alpha-Lipoic Acid

AppleWise Polyphenol Extract

Blueberry Extract

Blueberry Extract with Pomegranate

DNA Protection Formula

GEROPROTECT® Ageless Cell™
GEROPROTECT® Longevity A.l.™
GEROPROTECT® Stem Cell

Grapeseed Extract

Mediterranean Whole Food Blend

Mega Green Tea Extract (decaffeinated)
Mega Green Tea Extract (lightly caffeinated)
Optimized Fucoidan with Maritech® 926
Optimized Resveratrol

Pycnogenol® French Maritime Pine Bark Extract
Resveratrol

RNA (Ribonucleic Acid)

Senolytic Activator

Super R-Lipoic Acid

X-R Shield

MEN’S HEALTH

Male Vascular Sexual Support

Mega Lycopene Extract

Men’s Bladder Control

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

Pomi-T®

Prelox® Enhanced Sex for Men

Super MiraForte with Standardized Lignans

Triple Strength ProstaPollen™

Ultra Prostate Formula

MINERALS

01661
02107
30731
01677
01459
01682
01328
01504
02309
01740
01879
01778
00213
01813

Boron

Extend-Release Magnesium

lonic Selenium

Iron Protein Plus

Magnesium Caps

Magnesium (Citrate)

Only Trace Minerals

Optimized Chromium with Crominex® 3+
Potassium with Extend-Release Magnesium
Sea-lodine™

Se-Methyl L-Selenocysteine

Super Selenium Complex

Vanadyl Sulfate

Zinc Caps

MISCELLANEOUS

00577
00657

Potassium lodide
Solarshield® Sunglasses

MOOD & STRESS MANAGEMENT

02312
00987
01074
01683
02175

02176

02174
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Cortisol-Stress Balance

Enhanced Stress Relief

5 HTP

L-Theanine

SAMe (S-Adenosyl-Methionine)
200 mg, 30 enteric coated tablets
SAMe (S-Adenosyl-Methionine)
400 mg, 30 enteric coated tablets
SAMe (S-Adenosyl-Methionine)
400 mg, 60 enteric coated tablets

MULTIVITAMINS

02199
02498
02354
02364
02356
02355
02357
02365
02292
02291
02313
02317
02314
02316
02315

Children’s Formula Life Extension Mix™
Comprehensive Nutrient Packs ADVANCED
Life Extension Mix™ Capsules

Life Extension Mix™ Capsules without Copper
Life Extension Mix™ Powder

Life Extension Mix™ Tablets

Life Extension Mix™ Tablets with Extra Niacin
Life Extension Mix™ Tablets without Copper
Once-Daily Health Booster - 30 softgels
Once-Daily Health Booster - 60 softgels
One-Per-Day Tablets

Two-Per-Day Capsules - 60 capsules
Two-Per-Day Capsules « 120 capsules
Two-Per-Day Tablets - 60 tablets
Two-Per-Day Tablets - 120 tablets

NERVE & COMFORT SUPPORT

02202
02303

ComfortMAX™
PEA Discomfort Relief

PERSONAL CARE

01006
01007
00321
00320
02322
01278
00408
00409
02304
02252

Biosil™ « 5 mg, 30 veg capsules

Biosil™- 1 fl oz

Dr. Proctor’s Advanced Hair Formula

Dr. Proctor’s Shampoo

Hair, Skin & Nails Collagen Plus Formula
Life Extension Toothpaste

Venotone

Xyliwhite Mouthwash

Youthful Collagen

Youthful Legs

PET CARE

01932
01931

Cat Mix
Dog Mix

PROBIOTICS

01622
01825
02125
01821
02250
02208
02120
02203
01920
52142
00056
21201
01038
01389

Bifido Gl Balance

FLORASSIST® Balance

FLORASSIST® Gl with Phage Technology
FLORASSIST® Heart Health
FLORASSIST® Mood Improve
FLORASSIST® Nasal

FLORASSIST® Oral Hygiene
FLORASSIST® Prebiotic

FLORASSIST® Throat Health
Jarro-Dophilus® for Women
Jarro-Dophilus EPS® - 60 veg capsules
Jarro-Dophilus EPS® - 120 veg capsules
Theralac® Probiotics

TruFlora® Probiotics

SKIN CARE

80157
80165
80170
80154
80155
80175
80152
80140
80137
80139
80118
80151
80153
80133

Advanced Anti-Glycation Peptide Serum
Advanced Growth Factor Serum
Advanced Hyaluronic Acid Serum
Advanced Lightening Cream

Advanced Peptide Hand Therapy
Advanced Probiotic-Fermented Eye Serum
Advanced Triple Peptide Serum

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

Amber Self MicroDermAbrasion
Anti-Aging Mask

Anti-Aging Rejuvenating Face Cream
Anti-Aging Rejuvenating Scalp Serum
Anti-Oxidant Facial Mist Hydrator
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80156 Collagen Boosting Peptide Serum VITAMINS U)
80169 Cucumber Hydra Peptide Eye Cream 01533 Ascorbyl Palmitate |—
80141 DNA Support Cream 00920 Benfotiamine with Thiamine Q
80167 Environmental Support Serum 00664 Beta-Carotene

80163 Eye Lift Cream 01945 BioActive Complete B-Complex D)
80123 Face Rejuvenating Anti-Oxidant Cream 00102 Biotin D
80109 Hyaluronic Facial Moisturizer 00084 Buffered Vitamin C Powder

80110 Hyaluronic Oil-Free Facial Moisturizer 02229 Fast-C® and Bio-Quercetin Phytosome O
80138 Hydrating Anti-Oxidant Facial Mist 02075 Gamma E Mixed Tocopherol Enhanced with as
00661 Hydroderm Sesame Lignans an
80103 Lifting & Tightening Complex 02070 Gamma E Mixed Tocopherol/Tocotrienols

80168 Melatonin Advanced Peptide Cream 01913 High Potency Optimized Folate

80114 Mild Facial Cleanser 01674 Inositol Caps Liquid Emulsified

80172 Multi Stem Cell Hydration Cream 02244 Liquid Vitamin D3 - 2,000 IU, 1 fl oz

80159 Multi Stem Cell Skin Tightening Complex 02232 Liquid Vitamin D3 - 2,000 IU, 1 fl oz, mint

80122 Neck Rejuvenating Anti-Oxidant Cream 01936 Low-Dose Vitamin K2

80174 Purifyir)g Facial Mask 01536 Methylcobalamin « 1 mg, 60 veg lozenges

80150 Renewing Eye Cream 01537 Methylcobalamin - 5 mg, 60 veg lozenges

80142 Resveratrol Anti-Oxidant Serum 00065 MK-7

01938 Shade Factor™ ' o 00373 No Flush Niacin

02129 Skin Care Collection Anti-Aging Serum 01939 Optimized Folate (L-Methylfolate)

02130 Skin Care Collection Day Cream 01217 Pyridoxal 5'-Phosphate Caps

02131 Skin Care Collection Night Cream 01400 Super Absorbable Tocotrienols

80166 Skin Firming Complex 02334 SuperK

02096 Skin Restoring Ceramides 02335 Super K Elite

80130 Skin Stem Cell Serum 01863 Super Vitamin E

80164 Skin Tone Equalizer 02028 Vitamin B5 (Pantothenic Acid)

80143 Stem Cell Cream with Alpine Rose 01535 Vitamin B6

80148 Tightening & Firming Neck Cream 00361 Vitamin B12

80161 Triple-Action Vitamin C Cream 02228 Vitamin C and Bio-Quercetin Phytosome

80162 Ultimate MicroDermabrasion 1,000 mg, 60 veg tablets

80173 Ultimate Peptide Serum 02227 Vitamin C and Bio-Quercetin Phytosome

80160 Ultra Eyelash Booster 1,000 mg, 250 veg tablets

80101 Ultra Wrinkle Re!axer 01753 Vitamin D3 - 1,000 U, 90 softgels

80113 Under Eye Refining Serum 01751 Vitamin D3 - 1,000 IU, 250 softgels

80104 U.nder. Eye Bescu.e Cream 01713 Vitamin D3 - 5,000 IU, 60 softgels

80171 Vitamin C Lip Rejuvenator 01718 Vitamin D3 - 7,000 IU, 60 softgels

80129 Vitam!n C Sergm 01758 Vitamin D3 with Sea-lodine™

80136 Vitamin D Lotion 02040 Vitamins D and K with Sea-lodine™

80102 Vitamin K Cream WEIGHT MANAGEMENT & BODY COMPOSITION

SLEEP . . . ' 00658 7-Keto® DHEA Metabolite - 25 mg, 100 capsules
01512 Bioactive Milk Peptides 02479 7-Keto® DHEA Metabolite - 100 mg, 60 veg capsules
02300 Circadian Sleep 01509 Advanced Anti-Adipocyte Formula
01551 Enhanced Sleep with Melatonin 01807 Advanced Appetite Suppress
01511 Enhanced Sleep without Melatonin 02207 AMPK Metabolic Activator
02234 Fast-Acting Liquid Melatonin 01823 CalReduce Selective Fat Binder
01669 Glycine 02478 DHEA Complete
02308 Herbal Sleep PM 01738 Garcinia HCA
01722 L-Tryptophan 29754 HCActive Garcinia Cambogia Extract
01668 Melatonin - 300 mcg, 100 veg capsules 01292 Integra-Lean®
01083 Melaton?n + 500 mcg, 200 veg capsules 01908 Mediterranean Trim with Sinetrol™ -XPur
00329 Melaton!n + 1 mg, 60 capsules 01492 Optimized Irvingia with Phase 3™ Calorie Control Complex
00330 Melaton!n + 3 mg, 60 veg capsules 01432 Optimized Saffron with Satiereal®
00331 Melatonin - 10 mg, 60 veg capsules 00818 Super CLA Blend with Sesame Lignans
00332 Melatonin - 3 mg, 60 veg lozenges 01902 Waist-Line Control™
02201 Melatonin IR/XR 02151 Wellness Code® Appetite Control

01787 Melatonin 6 Hour Timed Release

300 mcg, 100 veg tablets WOMEN’S HEALTH
01788 Melatonin 6 Hour Timed Release 01942 Breast Health Formula

750 mcg, 60 veg tablets 01626 Enhanced Sex for Women 50+
01786 Melatonin 6 Hour Timed Release 01894 Estrogen for Women

3 mg, 60 veg tablets 01064 Femmenessence MacaPause®
01721 Optimized Tryptophan Plus 02204 Menopause 731™
01444 Quiet Sleep 02319 Prenatal Advantage
01445 Quiet Sleep Melatonin 01441 Progesta-Care®

01649 Super-Absorbable Soy Isoflavones
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UPER

Comprehensive
Vitamin K Formula!

Item #02334 - 90 softgels
1bottle $22.50
4 bottles $20.25 each
Eﬁg Super K
Each bottle lasts for three months.
( 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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Most Complete Omega-3

FISH OIL FORMULA

Fish oil boosts blood levels of EPA
and DHA omega-3 fatty acids.

Few people take enough fish oil to
obtain optimal levels of EPA/DHA.

Super Omega-3 formulas provide
higher EPA/DHA potencies PLUS
additional components found

in Mediterranean-style diets.

Our most advanced fish oil
formula provides:

1. EPA/DHA Fish Oil
(ultra pure/ double potency)

2. Olive polyphenols
(to inhibit LDL oxidation)

3. Sesame lignans
(to extend stability of
DHA in the blood)

4. Astaxanthin
(protects against
lipid peroxidation)

5. Krill oil
(a source of EPA/DHA)

Item #01988 - 120 softgels
1bottle $33.75

4 bottles $31.50 each

For full product description and to order Super Omega-3 Plus

EPA/DHA Fish Oil, Sesame Lignans, Olive Extract, Krill & Astaxanthin, E%g
e cerrrieo}

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

( 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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7 HOW TO RENEW YOUR OWN STEM CELLS
Certain low-cost nutrients taken by Life Extension®
readers may restore functionality to aging stem cells.

24 NEW HOPE FOR DIABETIC NEUROPATHY
Seven nutrients reduce the risk and symptoms of
diabetic neuropathy.

34 AGE REVERSAL UPDATE

A new human study aims to induce age reversal using
multiple interventions, including metformin, dasatinib,
rapamycin, and NAD* restoration therapy.

46 RESTORE HEALTHY STEM CELL FUNCTION
Scientists have identified three plant-based nutrients

that help reverse age-related damage to our stem cells.

56 IMPACT OF SUZANNE'S CELEBRITY STATUS

Media focus on Suzanne Somers’ book, A New Way to

Age, may ignite widespread recognition that rejuvenation
of older adults will soon become part of routine medical

practice.

65 OLDER PEOPLE GROW 2.5 YEARS YOUNGER
Researchers showed that a combination of nutrients,
hormones, and a drug resulted in significant human
age reversal.

VISIT US ONLINE AT LIFEEXTENSION.COM
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