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66 PROTECT AGAINST AGE-RELATED BONE LOSS

High-dose vitamin K2 has been prescribed in Japan for osteoporosis for
decades. Human trials show that 45 mg of vitamin K2 daily increases bone
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Curcumin helps form new neurons and protect memory. New data
demonstrate how curcumin can penetrate the blood-brain barrier.
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MEDICAL ADVISORY BOARD

Gustavo Tovar Baez, MD, operates the Life
Extension Clinic in Caracas, Venezuela. He is
the first physician in Caracas to specialize in
anti-aging medicine.

Ricardo Bernales, MD, is a board-certified pedia-
trician and general practitioner in Chicago, IL,
focusing on allergies, bronchial asthma, and
immunodeficiency.

Mark S. Bezzek, MD, FACP, FAARM, FAAEM, is
boardcertified in internal medicine, emergency
medicine, and anti-aging/regenerative medi-
cine. He is the director of Med-Link Consulting,
which specializes in bioidentical hormone
replacement therapy, natural alternatives, anti-
aging, and degenerative diseases. He holds
U.S. patents for a multivitamin/mineral supple-
ment, an Alzheimer’s/dementia compilation,
and a diabetic regimen.

Thomas F. Crais, MD, FACS, a board-certified plas-
tic surgeon, was medical director of the micro-
surgical research and training lab at Southern
Baptist Hospital in New Orleans, LA, and cur-
rently practices in Sun Valley, ID.

William Davis, MD, is a preventive cardiologist
and author of Wheat Belly: Lose the Wheat,
Lose the Weight and Find Your Path Back to
Health. He is also medical director of the online
heart disease prevention and reversal program,
Track Your Plaque (www.trackyourplaque.com).

Martin Dayton, MD, DO, practices at the Sunny
Isles Medical Center in North Miami Beach, FL.
His focus is on nutrition, aging, chelation ther-
apy, holistic medicine, and oxidative medicine.

John DeLuca, MD, DC, is a 2005 graduate of St.
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. Deluca 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 doctorate 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 functional and anti-
aging medicine in Italy where he also works as
a journalist and a writer.

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.
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SCIENTIFIC ADVISORY BOARD

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.

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.

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
medical associations.

Dipnarine Maharaj MD, MB, ChB, FRCP (Glasgow), FRCP
(Edinburgh), FRCPath., FACP, is the Medical Director
of the Maharaj Institute of Immune Regenerative
Medicine, 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.

MARCH/APRIL 2022 | LIFE EXTENSION | 9




IN THE NEWS

In the News

Vitamin Cand E
Supplementation
Lowers Risk of
Cognitive Decline

Supplementation with vitamins
C and E may lower the risk of
cognitive decline in people 65
and over, according to a study
published in The Annals of
Pharmacotherapy.*

Researchers analyzed 5,269 men
and women who were free of
dementia at the start of the study,
and followed them for 11 years.

Compared to non-supplementers,
those who supplemented with
vitamin C and/or vitamin E had
a 38% lower adjusted risk of all-
cause dementia and a 40% lower
risk of Alzheimer’s disease.

They also had a 23% lower risk of
developing cognitive impairment
without dementia.

Editor’s Note: The study authors concluded,
“This study supports a protective role of vitamin
E and C supplements in the risk for Alzheimer’s
disease and all-cause dementia. In addition,
these supplements may contribute to a re-
duced risk of CIND [cognitive impairment, not
dementia]. Overall, these findings indicate ad-
ditional support for the use of antioxidants as a
preventive strategy against cognitive decline.”

* Ann Pharmacother. 2017 Feb;51(2):118-124.
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IN THE NEWS

NAD* Boosts Cognitive
Function in Animal Study

The Journal of Neuroinflammation reported that
nicotinamide adenine dinucleotide (NAD%)
improved cognitive function and inhibited
neuroinflammation in an animal model of chronic
cerebral hypoperfusion, an underlying cause of
vascular dementia.”

In this study, rats with reduced circulation to their
brains were given daily injections of NAD* for eight
weeks. Researchers found that the NAD* improved

cognitive function and inhibited neuroinflammation.

The relevance of this study is that normal aged
humans suffer significant cerebral circulatory
deficits.

Maintaining more youthful NAD* levels might
circumvent some of the pathologies associated with
deficient brain blood flow (hypoperfusion).

Editor’s Note: NAD* treatment alleviated CCH-induced neuronal
death, microglial activation, and pro-inflammatory factor expressions
in the cerebral cortex and

hippocampus, the authors stated.

* J Neuroinflammation. 2021 Sept 16; 18(1):207.

Resveratrol Helps Modulate
Glycemic Control in Diabetics

Supplementing with resveratrol was found to
be associated with improvements in diabetics’
glycemic control, according to findings from a
meta-analysis of clinical trials published in Medicina
Clinica (Barcelona).*

The trials compared resveratrol to a placebo with or
without concurrent antidiabetic medications or other
drug treatment.

Resveratrol doses of 500 mg or more were
associated with lower fasting blood glucose, fasting
serum insulin, insulin resistance, total cholesterol,
LDL cholesterol, and diastolic blood pressure,
compared to a placebo.

Editor’s Note: Resveratrol was associated with a greater reduction in
hemoglobin Alc (a marker of long-term glucose control) compared to
a placebo in trials of three months duration.

* Med Clin (Barc). 2021 Oct 16;S0025-7753(21)00472-3.
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IN THE NEWS

Mediterranean Diet Can Lower Risk of
Sudden Cardiac Death by 25%-26%

A lower risk of sudden cardiac death is associated
with greater adherence to a Mediterranean diet,
a study in the Journal of the American Heart
Association reported.” The study also found a
trend toward a higher risk of sudden cardiac death
associated with greater intake of a Southern dietary
pattern.

The Mediterranean diet foods included vegetables,
fruits, legumes, cereals, and fish.

The Southern pattern included added fats, fried
food, eggs and egg dishes, organ meats, processed
meats, and sugar-sweetened beverages.

Among 21,069 men and women aged 45 years and
older, 401 sudden cardiac deaths occurred during
an average 9.8 years of follow-up. People whose
Mediterranean diet scores placed them among the
top one-third of participants had a 25%-26% lower
risk of sudden cardiac death than subjects whose
scores were among the lowest third.

People whose Southern dietary pattern score was
among the top quarter of participants had a 46%
higher risk of sudden cardiac death than those
among the lowest quarter.

Editor’s Note: The protective effect of the Mediterranean diet was
limited to participants with no history of coronary heart disease at the
beginning of the study.

*J Am Heart Assoc. 2021 Jul 6;10(13): e019158.

Better Response to Stress
with French Oak Wood

A group of nurses who received supplements
containing an extract of French oak wood showed
improvement in their responses to stress, according
to a pilot study reported in Minerva Medica.*

Participants were evaluated for signs of stress and
fatigue in addition to levels of oxidative stress.

After four weeks, assessed stress factors
significantly improved in the group that received
300 mg per day of French oak wood compared to
the beginning of the study, and compared to the
matched control group.

“The supplementation significantly improved the
objective perception of fatigue in comparison with
controls. A practical professional score evaluation
provided an indication of professional attitude and
stamina, in difficult, stressful working conditions
under continuous pressure,” researchers stated.

Editor’s Note: The nurses were evaluated as part of a cardiovascular
screening program.

* Minerva Med. 2021 Sep 20.
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IN THE NEWS

How Omega-3 Helps Protect
Against Depression

Research reported in Molecular Psychiatry
contributes to an understanding of omega-3 fatty
acids’ ability to combat depression.*

In cells derived from the brain’s hippocampus,
treatment with the omega-3 fatty acids EPA and
DHA prevented the increase in cell death and
decrease in neuron formation that would have
otherwise resulted from exposure to inflammatory
cytokines.

An in vitro study was replicated in a clinical study
among a small sample of 22 individuals with Major
Depressive Disorder. They received 3 grams of
EPA or 1.4 grams of DHA daily for 12 weeks.

Either fatty acid (EPA or DHA) was associated
with an increase in lipid mediator metabolites and
improvement in depressive symptoms.

Editor’s Note: “In summary, our study confirms and extends previous
evidence for the antidepressant, anti-inflammatory and neuroprotec-
tive abilities of EPA and DHA,” the authors stated.

* Mol Psychiatry. 2021 Jun 16.

Dietary Supplements Linked to Improved
Prognosis for Breast Cancer Patients

A meta-analysis published in the journal Cancers
found associations between improved breast cancer
outcomes and the intake of multivitamins and other
nutrients.”

Sixty-three studies including a total of 120,167
breast cancer patients were analyzed.

For participants in studies that evaluated the effects
of multivitamins, the risk of mortality was 12% lower,
and 17% lower among those who took antioxidant
supplements.

Studies that examined vitamin C’s effects on breast
cancer-specific mortality showed that vitamin C
intake amount among the top 25% was associated
with an 18% lower risk of death.

Editor’s Note: “Furthermore,” the authors concluded, “we performed
subgroup analyses by menopausal status and dietary or supplemen-
tary micronutrient intake. Most trends were similar to the main findings;
in particular, the vitamin C, vitamin D, and vitamin E supplements
decreased the risk of mortality.”

* Cancers. 2021 Oct 23.
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IN THE NEWS

Fast-food Restaurant
Availability Linked to
Type 11 Diabetes

A nationwide study found that
living in a neighborhood with a
higher availability of fast-food
restaurants could increase the risk
of developing type 1I diabetes.”

Researchers analyzed data from
more than four million veterans
seen at 1,200 health facilities
around the country who were
followed for an average of 5.5
years.

They examined the relationship
between the “built food
environment” and its connection
to chronic disease. The built food
environment indicates the physical
buildings in a community in which
people can make decisions
about food, such as fast-food
restaurants, grocery stores, and
other food options.

The researchers found that there
was a link between the built food
environment and the likelihood of
developing chronic diseases like
heart disease, type II diabetes,
and certain types of cancers.

This association has been
examined previously on a small
scale. This was the first nationwide
study —using data from people
living in 98% of the US census
tracts across the country—to
confirm the connection.

Editor’s Note: The researchers concluded,
“The more we learn about the relationship
between the food environment and chronic
diseases like type II diabetes, the more policy-
makers can act by improving the mix of healthy
food options sold in restaurants and food
outlets, or by creating better zoning laws that
promote optimal food options for residents.”

* JAMA Network Open, 2021; 4(10): e2130789.
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MUSHROOMS




BY JULIE RICH

A landmark study published in April 2021
followed the dietery patterns of 15,000
Americans for nearly 20 years.’

Compared to no consumption, those who
consumed mushrooms in their diet had a
16% lower overall mortality risk.

When one serving a day of mushrooms
was ingested in place of processed or red
meats, there was a 35% reduction in all-
cause mortality.

A trend toward even lower mortality was
found in people who consumed higher
amounts of mushrooms.

So, what's in mushrooms that enables people
to live longer?

It turns out that mushrooms contain more of
an amino acid called L-ergothioneine than
other food sources.??

This has spurred researchers to find out how
L-ergothioneine works in the body.

As you will read, L-ergothioneine appears
to protect DNA and reduce the shortening
of telomeres.

The article describes the longevity benefits
observed in humans who consume edible
mushrooms, which contain the amino acid
L-ergothioneine!
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WHAT’S IN MUSHROOMS THAT SUPPORTS HEALTHY AGING?

What is L-Ergothioneine?

L-ergothioneine is an amino acid not produced by
the human body.5

L-ergothioneine levels peak in early adulthood and
steadily decline with age.®

It is found in the highest concentration in mush-
rooms and other fungi. Miniscule amounts are found
in plants that have taken it up from the soil.

To obtain meaningful quantities, L-ergothioneine
must be acquired through diet (eating lots of mush-
rooms) or as a standardized supplement.’®

Unfortunately, L-ergothioneine is not commonly
found in the American diet. This is largely due to low
consumption of mushrooms and industrial farming
practices, making supplementation the best option. It
would take about 2-5 cups of the common white but-
ton mushrooms to equal 5 mg of L-ergothioneine.®

When L-ergothioneine intake in America was com-
pared with intake in Europe, researchers found that
Europeans had greater longevity possibly due to higher
L-ergothioneine intake.™

Most tissues of the body contain L-ergothioneine.”®
It is concentrated in higher degrees in cells at great-
est risk of injury due to oxidative stress and inflam-
mation, including blood, bone marrow, eye lens, brain,
liver, and skin.”®

L-ergothioneine transporters are also found in the
placenta and mammary glands, suggesting its impor-
tance in the early development of the embryo and new-
born children.”

Scientific Findings

A major finding catapulted L-ergothioneine into the
scientific spotlight.

Humans produce a transporter protein that takes
up L-ergothioneine from the diet and distributes it into
cells throughout the body.*

Although this protein can carry other compounds, it
transports L-ergothioneine 100 times more efficiently
than other nutrients.

This preferential treatment given to L-ergothioneine
indicates the important role it plays in the body.

Promising Studies

Observational studies have found evidence that
L-ergothioneine may be critical to healthy aging. They
have even shown a correlation between blood levels
and overall life expectancy.

One study compared the average daily intake of
L-ergothioneine among several developed countries.?

The countries with the lowest intake, such as the
United States, had a lower average life expectancy.

Age 84

Age 83

Age 82

Age 81

Age 80

Life Expectancy (Years)

Age 79

Age 78

Longevity Correlated to L-Ergothioneine
Consumption in Europe vs. America

Italy

France
» Ireland
@ Finland

i @ USA

0 1mg 2mg 3mg 4 mg 5mg

Estimated Ergothioneine Consumption (mg/day)

* Figure adapted from Beelman et al. 2020.
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Neuroprotection
Lower ergothioneine levels in
individuals with mild cognitive
impairment.®34

L-Ergothioneine

Prostate Health
Frequent mushroom intake
associated with decreased risk
of prostate cancer.®

Cardiometabolic Health
Higher ergothioneine levels
associated with lower risk of
cardiometabolic disease.’®

Defend Cells and
Tissues Against
Harm

L-ergothioneine is an amino acid that
is found in mushrooms and other fungi.

The human body cannot produce
L-ergothioneine, but human cells

Countries with the highest intake have a considerably
longer average lifespan.

Italians, on average, ingest more than four times
greater amounts of L-ergothioneine daily compared
to people in the United States.?

Studies are finding that higher blood levels of
L-ergothioneine are associated with lower incidence of:

¢ Cardiovascular disease'

e Cognitive decline/mild cognitive
impairment®

e Parkinson’s disease'

e Crohn’s disease
(an inflammatory bowel disease)®

e Frailty'®

e Death from cardiovascular disease or
death from any cause’

express a transporter that is highly spe-
cific for L-ergothioneine, facilitating its
transport into cells and mitochondria.

The existence of this specific trans-
porter is highly suggestive that
L-ergothioneine is an essential com-
pound in the body. And because it has
been found to play an important role in
cellular protection, this has led to an
explosion of medical research into the
nutrient in recent years.

Observational studies show that higher
L-ergothioneine intake and blood levels
correlate with longer life expectancy
and reduced risk for several age-related
conditions, including heart disease and
cognitive decline.
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Levels of L-ergothioneine also appear to be
depleted in tissues that have undergone age-related
injury and loss of function.

For example, people with cataracts have lower
levels of L-ergothioneine than those with healthy eye
lenses. The degree of the compound’s depletion cor-
relates with the severity of cataract formation.”

L-ergothioneine intake is thought to be very limited in
the typical U.S. diet." Levels also tend to decline with
advancing age.®'®'° Oral intake can effectively raise
blood levels.?°

Potential Mechanisms of Protection

L-ergothioneine appears to be a normal component
of a tissue’s defense against injury.”®

L-ergothioneine has a sulfur-containing group that
puts it in a class related to glutathione, one of the most
powerful antioxidants produced in the body.?!:22

In cells, L-ergothioneine concentrates in the mito-
chondria, an organelle vulnerable to oxidative stress.
Preclinical evidence shows that L-ergothioneine can
help neutralize oxidizing compounds before they dam-
age mitochondria and other cellular structures.?24

Protecting Against DNA Damage

The amount of damage inflicted on cellular DNA is
underestimated.

Be it background radiation or normal metabolic
processes, our DNA is constantly “broken” and then
“repaired” utilizing specialized coenzymes that are
depleted with normal aging.

Failure to repair damaged DNA can result in cells
transforming into a malignant or senescent state.

The ability of L-ergothioneine to protect DNA is
promising.

For example, ultraviolet (UV) radiation damages
the DNA of skin cells and accelerates aging of the skin
and risk of skin cancers.

L-ergothioneine has been shown to absorb UV
light at the same wavelengths that DNA does.?2526
This suggests that it can act as a kind of built-in “sun-
screen” in skin cells. This mechanism may help prevent
DNA damage and help DNA repair processes in cells
exposed to UV radiation.?”

Maintaining Longer Telomeres

Another contributor to the aging process is the loss
of telomere structure, the protective caps on the ends
of chromosomes.?®

With advancing age, these structures are shortened,
which is a marker of cellular aging, loss of function,
and eventual cell death.

Protecting telomeres to maintain vitality has long
been a focus of anti-aging research.

A study published in 2020 found that L-ergothioneine
significantly reduced the rate of telomere shortening
and decreased the number of short telomeres in cells
exposed to oxidative-stress conditions.?®

These and other mechanisms explain why
L-ergothioneine may help promote healthy longevity.
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» /.

Bruce Ames and Longevity

One of the world’s pre-eminent nutritional
biochemistry researchers, Dr. Bruce Ames,
has brought increased attention to the
benefits and potential of L-ergothioneine.

Dr. Ames’ career has spanned decades,
encompassing over 550 scientific publica-
tions and numerous scientific awards and
honors.32%2

In 2018, he published a ground-breaking
review paper on the longevity-supporting
promise of a number of nutritional com-
pounds, including L-ergothioneine. This
pushed L-ergothioneine toward the fore-
front of the list of innovative nutrients
being investigated to prolong lifespan and
healthspan.®

Summary

L-ergothioneine is an amino acid found predomi-
nantly in mushrooms. It cannot be produced in the
body and must be acquired through the diet or direct
oral intake.

Cells of mammals, including humans, contain trans-
porter proteins that specifically facilitate the transport
of L-ergothioneine throughout the body.

This suggests that L-ergothioneine plays an essen-
tial role in the body, for cellular defenses and more.

L-ergothioneine shields against DNA damage from
UV radiation and telomere shortening in cells under
oxidative-stress conditions.

Through these actions, it may help slow the aging
process and defend the body against age-related
disorders, including cardiovascular disease and
cognitive decline.

Observational studies have found that higher intake
and blood levels of L-ergothioneine are associated
with reduced rates of many age-related conditions and
increased life expectancy. ®

In 2005, scientists made a striking discovery:

Human cells produce a transporter
protein that serves largely as a carrier for
one particular compound to cells
throughout the body.

That carrier compound is:
L-ergothioneine.*
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AS WE SEE IT

Sleep Loss and
Weight Gain

Two trends are simultaneously worsening.

As sleep deprivation rates surge higher, so do the
numbers of overweight and obese people.

Human research links sleep loss with weight gain.'?

Published reports associated sleep loss with a 15%
decrease in life expectancy.®®

What’s stumped everyone are effective solutions for
chronic sleep disorders.

Over the past three years, four studies have been
published that reveal a partial solution in the form of
a low-cost supplement.®-®

Differing doses of the herb ashwagandha have
been used by Americans for decades. Its ability to
improve sleep was recently validated.

WILLIAM FALOON

A 2019 placebo-controlled study showed that a
lower potency ashwagandha extract taken twice a
day reduced stress and anxiety, and demonstrated
“significant improvement in sleep quality.”®

A more impressive 2020 placebo-controlled study
used a new ashwagandha that is more concen-
trated and taken only once at bedtime.®

The results found improvements as high as 72%
across a wide spectrum of sleep measures.?

Those challenged with getting enough quality sleep
should consider novel approaches being uncovered
in the published scientific literature.

The ability to reduce one’s calorie intake and disease
risk in response to better sleep makes achieving
restorative nocturnal rest a New Year’s priority.

This might happen with the proper use of ashwa-
gandha and other approaches that yield ancillary
health benefits.
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Impact of Sleep on Hunger

Most of us who suffer a night of non-restorative
sleep tend to eat more the next day.

Epidemiologic evidence links sleep loss with
obesity."°

An underlying cause involves changes in brain
activity that increase our desire for high-calorie foods
that cause weight gain.

Other factors linking weight gain to sleep deprivation
are increases in hormones like ghrelin that stimu-
late hunger, and decreases in leptin that suppress
appetite.'

One epidemiological study found that older adults
sleeping less than five hours per night are at approxi-
mately 40% greater risk of becoming obese compared
to those sleeping seven to eight hours per night.?

Sleep-Deprived People Age Faster

Age-related disorders accelerate in response to
insufficient sleep.

Harvard University Medical School published a
report revealing the many health problems associated
with sleep loss including:*

e Hypertension

¢ Immune impairment

e Cardiovascular disease
e Type II diabetes

e Common colds

¢ Obesity

The Harvard report referred to a study showing those
who slept less than seven hours a night are nearly
three times more likely to develop cold symptoms
compared to those who slept eight or more hours.

Those with good sleep “quality” were the least likely
to contract a common cold.*"

This Harvard report described three separate
studies suggesting that insufficient sleep may increase
mortality (death) risk by 15%.%4

The Whitehall 1l Sleep Study

The world woke up to the importance of sleep
with the publication of a huge, multi-decade study
conducted in Britain.

The study found that as people aged and their sleep
duration shortened, risk of cardiovascular death more
than doubled.?

The Whitehall 1l study has been referred to in
numerous articles as demonstrating the lethal dangers
of sleep deprivation. Newly published research
supports many of its findings.

Impact of Sleep
on Cardiovascular Risks

A recent study published online in the Journal of
Preventive Cardiology analyzed data from the National
Health and Nutrition Examination Survey (NHANES).™

A total of 17,635 eligible participants were followed
for a median of 7.5 years to determine if they died from
a heart attack, heart failure or stroke-in other words,
to determine their cardiovascular mortality.
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Researchers divided participants into three groups
depending on their average sleep as follows:

1) Less than six hours,
2) Six to seven hours, and
3) More than seven hours.

These people were tracked to ascertain how many in
each group died from cardiovascular causes.

Those who slept less than six hours a night had a
45% increased risk of cardiovascular death compared
to those who slept six to seven hours each night.

What confused people about this study is that it
showed that those who slept more than seven hours
each night also had an increased death risk.

We at Life Extension received calls about this and
explained that this study measured sleep duration
(number of hours) and not sleep quality.

We opined that people with underlying degenerative
ilinesses tend to require longer sleep periods, often
because their “sleep quality” is impaired.

Measuring “Quality” Sleep

Restorative sleep is a critical aspect of the overall
sleep experience yet many people are challenged to
obtain restful sleep.

Early research focused on number of hours slept

and not as much on the “quality” of sleep architecture.

Sleep quality can now be assessed with monitors
as small as wristwatches.

This enables scientists to conduct clinical trials that
precisely measure a variety of sleep parameters.

Highly Standardized
Ashwagandha

Non-restorative sleep is an indicator of poor sleep
“quality” that goes beyond mere number of hours slept.

Studies published in 2019, 2020, and 2021 describe
the ability of ashwagandha extracts to improve the
overall sleep experience.®

The results from these studies provide consistent
data about ashwagandha’s ability to enable a better
night’s rest.

A new highly concentrated ashwagandha extract
may have demonstrated more comprehensive enhance-
ments to both sleep quantity and quality.

In a randomized, double-blind, placebo-controlled
trial published in 2020, 150 people scoring high on non-
restorative sleep measures were given a new highly
standardized ashwagandha extract at bedtime.?

Using a validated monitor worn on the wrist like a
wristwatch, the following six sleep measures were
assessed:

e Onset of sleep (how long it took to fall asleep)

e Sleep efficiency (percentage of time asleep
while in bed)

¢ Total sleep time (number of hours slept)
e Average number of awakenings during the night
e Average times waking after sleep onset

e Total bedtime
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At the end of the six-week study, the ashwagandha
group showed a significant increase in total sleep time
compared to placebo.?

Compared to placebo, the time to fall asleep and
waking after sleep onset in the ashwagandha group
were significantly reduced.

Sleep efficiency significantly improved in the
ashwagandha arm of the 2020 published study. This
means more time was spent asleep while in bed.?

Overall improvement in restorative sleep was 72%
in the ashwagandha arm of this study, indicating a
meaningful enhancement of nightly rest.®

Quality-of-Life Benefits

The improvements demonstrated by the wrist
monitors were clinically significant in the 2020 ashwa-
gandha sleep study.

A second measure of perceived benefits also yielded
intriguing findings.®

Questionnaires to evaluate quality of life were used
at baseline, and six weeks later in both the placebo
and ashwagandha extract groups.

Compared to baseline, the ashwagandha group
showed quality-of-life improvements, which is
expected in response to enhanced sleep quality and
quantity.

Comparing Ashwagandha
Sleep Studies

Consistent findings from human trials support a
role for standardized ashwagandha in enabling more
restful sleep.

The primary active constituents of ashwagandha are
withanolides.

Three of the recent sleep studies used two daily
ashwagandha doses providing up to 30 mg of
withanolides.®"*

The fourth study used a higher concentration ashwa-
gandha extract that provided 42 mg of withanolides
in one nighttime dose.®

What jumped to my attention is that the new higher
concentrated ashwagandha (42 mg) yielded robust
results with once nightly dosing, rather than having to
take it twice daily like in other studies.

Wrist-monitor data from the higher concentrated
ashwagandha (42 mg of withanolides) taken once
nightly indicated better sleep improvements.

In This Month’s Issue...

Many of you are determined to shed body fat
to reduce your risk of degenerative illnesses. This
might be impossible if you also suffer chronic sleep
deprivation.

The article on page 34 of this issue describes how
highly standardized ashwagandha + melatonin can
enable more restorative sleep and an improved sense
of wellbeing.

While there are no miraculous weight loss pills,
a novel formulation described on page 44 enabled
5% weight loss to occur in obese individuals over a
two-month period.

Combining standardized ashwagandha + melatonin
at bedtime with more sensible eating, regular physi-
cal activity, and 5% weight loss can improve healthy
longevity.

| want to thank readers of Life Extension Magazine®
for their generous support in 2021.

As we aim to reverse human aging processes,
improved sleep and reduced body fat are side
benefits we plan to assess in upcoming clinical trials.

For longer life,

Y7/

William Faloon, Co-Founder
Life Extension
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Associations between Inadequate
Sleep and Obesity in United States Adults 1977-2009

A startling 73% of the U.S. population are
defined medically as being overweight or
obese.™

This means the excess pounds they carry
increase their risk of degenerative disorders.

A 2014 published study looked at sleeping
habits and obesity incidences starting in 1977.
At the time, Americans did not have 24/7 televi-
sion and computers and digital entertainment
and electronic information. Time spent in front
of display screens, especially late at night, was
dramatically less back then than it is now.1®

When the study period (1977 to 2009) ended,
the following figures were observed in the
United States:

Analyses of these data showed that relative

to seven to eight hour sleepers, very short
sleepers had 30% greater odds of being over-
weight or were twice as likely to be obese.

Likewise, short sleepers had 20% greater
odds of being overweight or 57% greater odds
of being obese. (Long sleepers had 20%

............................................... 1977 2009 greater odds of being obese, but no greater
Prevalence of Obesity 10.2% 27.7% odds of being overweight.)
Prevalence of Overweight 31.2% 36.9% These findings are not surprising. Prevalence

Prevalence of
Very Short Sleep (<5 hours) 1.7%  2.4%

Prevalence of
Short Sleep (5-6 hours) 19.7%

Prevalence of Long Sleep 11.6%

of very short and short sleep has gradually
increased in recent decades. The authors of
this study concluded:

“Inadequate sleep was associated with
overweight and obesity for each available
year.”
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Dry eye syndrome affects up to 49 million
Americans.’?

Widespread use of smart phones, tablets,
computers, and other digital screens contrib-
utes to the condition.®

Left untreated, dry eye syndrome can lead to
permanent eye damage.* It also can affect
work productivity and contributes to automo-
bile accidents.?®

Over-the-counter eye drops provide short-term
relief.® Prescription medications for dry eye
syndrome can be very costly and have side
effects including itching, stinging, burning, and
redness.”®

Scientists have identified a berry extract that,
taken orally, can boost the body’s own produc-
tion of natural tears.®'°

A pilot study showed that an oral extract
of maqui berry provides a 72% improvement
in dry eye symptoms.™

A larger clinical trial confirmed that maqui
berry increases tear production and reduces
eye dryness and eye fatigue, delivering long-
lasting effects.™



RELIEF FOR DRY EYES

Discomfort and Eye Damage

Dry eyes are a daily annoyance for those who expe-
rience this problem. This includes stinging, itching, light
sensitivity, difficulty focusing, and more.

Studies show that dry eye irritation is associated
with lower scores on standard mental health scales
and a lower quality of life.2'3

Without treatment, dry eyes can eventually cause
eye damage.*

Tears are essential for lubricating and protecting
the cornea, the front central surface of the eye. They
protect the eye from infection, wash away foreign mat-
ter, and deliver critical nutrients to its surface.'*'®

People suffering from dry eye syndrome often
produce either too few tears or tears that are poor
quality %18

As a result, the cornea can become damaged, and
vision can become impaired.

Rates Are Rising

In addition to advancing age, the widespread use
of devices such as smart phones, tablets, computers,
and other screens may be a factor leading to increased
dry eye symptoms.®

Use of these devices can result in a decreased blink
rate and a fast rate of tear evaporation. Unfortunately
for many, including children and young adults, screen
time has increased multifold in recent years.

Other underlying causes of dry eyes include:'”

e Environmental factors (pollution, wind,
smoke, low humidity),

¢ Medications (antihistamines, antidepres-
sants, anxiolytic drugs, estrogens),

e Wearing contact lenses,

e Cataract or vision-correcting surgery,
e Air conditioning,

e Hormone changes,

e Nutritional deficiencies (e.g., vitamin A
deficiency).

Eye drops do not always deliver satisfactory relief
and do not address the long-term risks of dry eyes. The
reason is that it’s virtually impossible to replicate the
complex structure of real tears.

Why Real Tears Are Superior

Our natural tears are composed of: 415

e An outer oily layer, which keeps tears from
drying up too quickly,

* A middle watery layer, which wets and
nourishes eye tissue, especially the cornea,
which has no blood vessels, and

* An inner mucus layer, which helps the tear
film stick to the eye surface and draw
moisture into the cornea.

The health of the cornea and conjunctiva (the thin
layer of protective tissue lining the eye) require tears to
include all three layers and for each layer to have an
adequate amount of these essential substances.

To relieve dry eye syndrome and nourish the eyes,
scientists searched for a way to boost the body’s own
production of real tears.
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How Maqui Berry Works

Researchers found the solution in maqui berries, a
fruit native to Chile and Argentina.

When taken orally, an extract of these berries
boosts natural tear production.®'©

It delivers fast, lasting relief for dry and irritated
eyes, which can help protect against long-term eye
and vision damage.®

Maqui berries contain bioactive anthocyanidin pig-
ments called delphinidins. Researchers found that
these compounds:®1°

¢ Protect eye structures, including the tear-
producing lacrimal gland, by reducing levels
of free radicals,

¢ [nhibit damage from light exposure to the
eye’s delicate cells and tissues, such as the
photoreceptor cells that convert light into
signals sent to the brain, and

¢ Help restore the production of natural, high-
quality tears.

In these ways, delphinidins can not only reduce
damage to the lacrimal glands, which produce the
watery layer of tears, but they also may help protect
the cells of our eyes that are critical for vision.

Reversing Dry Eye
Syndrome

Dry eye syndrome causes daily
discomfort and can increase the risk
of infection and damage to the eye
surface.

Eye drops don't help long-term. Only
real tears can fully nourish and pro-
tect the eye.

Scientists have discovered that maqui
berry extract, taken orally, dramati-

cally boosts the body’s own natural
tear production.

In a pilot study, this extract provided
a 72% improvement in dry eye symp-
toms in just two months.

m A controlled clinical trial confirmed
that it boosted tear production by
89% and reduced eye discomfort and
eye fatigue in a matter of weeks.
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In a rat model of dry eye, researchers suppressed
the animals’ ability to blink. This led to evaporation of
tears and corneal damage. But in rats that were given
the maqui berry extract, both the loss of tears and
corneal damage were dramatically reduced.®

Impressive Results

In the pilot clinical study, scientists enlisted 13 vol-
unteers with moderate eye dryness.® Participants took
either 30 mg or 60 mg of maqui berry extract daily.
This small study had no placebo group.

Eye dryness was evaluated using the Schirmer’s
test, which measures how much fluid is produced by
the tear glands and whether it’s sufficient to keep the
eyes moist.

This study found that:"°

e After 30 days, both dosage groups had about
a 50% improvement in tear production.

e After 60 days, the 30 mg group’s tear produc-
tion slightly declined to a 26% improvement,
while the 60 mg group continued to have
about a 45% improvement in tear
production.

Subjects also completed a Dry Eye-Related Quality-
of-Life Score test, which consists of questions about
“bothersome ocular symptoms” and “impact on daily
life.”
A lower score means fewer problems and a
better quality of life.
Scores for both groups substantially improved by 30
days after starting on maqui berry extract:
Here are the results from dry eye sufferers who took
two different doses of maqui berry:

¢ The 30 mg group’s score improved from
41 to 22 after 30 days and dropped to 19 by
day 60.

¢ The 60 mg group’s score improved from
40 to about 27 after 30 days and continued
dropping to an astoundingly low score of 11
by day 60.

A lower Dry Eye-Related Score reflects improved
quality of life.

The group taking 60 mg of the maqui berry had a
72% improvement in dry eye symptoms after just two
months.™

Controlled Clinical Trial

Scientists next moved on to the gold standard type
of human study, a randomized, controlled trial.

They enlisted 74 healthy participants (aged 30 to 60)
who had moderate eye dryness and eye fatigue and
were exposed to at least four hours of screen expo-
sure daily. Both groups started with the same degree
of eye dryness, measured again with the standardized
Schirmer test.

Half the volunteers took 60 mg of maqui berry
extract daily, while the other half took a placebo. After
four weeks, the Schirmer’s test showed that the maqui
group had significantly higher production of tear fluid in
both eyes, with an average increase of 89%.""

40 | LIFE EXTENSION | MARCH/APRIL 2022



RELIEF FOR DRY EYES

References

1. Dana R, Meunier J, Markowitz JT, et al. Patient-Reported Burden
of Dry Eye Disease in the United States: Results of an Online
Cross-Sectional Survey. Am J Ophthalmol. 2020 Aug;216:7-17.

2. Available at: https://www.census.gov/popclock/. Accessed De-
cember 16, 2021.

3. Al-Mohtaseb Z, Schachter S, Shen Lee B, et al. The Relationship
Between Dry Eye Disease and Digital Screen Use. Clin Ophthal-
mol. 2021;15:3811-20.

4. Verjee MA, Brissette AR, Starr CE. Dry Eye Disease: Early Recog-
nition with Guidance on Management and Treatment for Primary
Care Family Physicians. Ophthalmol Ther. 2020 Dec;9(4):877-88.

5. Deschamps N, Ricaud X, Rabut G, et al. The impact of dry eye
disease on visual performance while driving. Am J Ophthalmol.
2013 Jul;156(1):184-9 e3.

6. Pan Q, Angelina A, Marrone M, et al. Autologous serum eye
drops for dry eye. Cochrane Database Syst Rev. 2017 Feb
28;2(2):CD009327.

7. Available at: https://www.drugs.com/sfx/restasis-side-effects.html.

Accessed December 10, 2021.

8. Donnenfeld ED, Karpecki PM, Majmudar PA, et al. Safety of Lifite-
grast Ophthalmic Solution 5.0% in Patients With Dry Eye Disease:
A 1-Year, Multicenter, Randomized, Placebo-Controlled Study.
Cornea. 2016 Jun;35(6):741-8.

9. Nakamura S, Tanaka J, Imada T, et al. Delphinidin 3,5-O-digluco-
side, a constituent of the maqui berry (Aristotelia chilensis) antho-
cyanin, restores tear secretion in a rat dry eye model. Journal of
Functional Foods. 2014 9//;10:346-54.

10. Hitoe S, Tanaka J, Shimoda H. MaquiBright standardized maqui
berry extract significantly increases tear fluid production and
ameliorates dry eye-related symptoms in a clinical pilot trial. Pan-
minerva Med. 2014 Sep;56(3 Suppl 1):1-6.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Yamashita SI, Suzuki N, Yamamoto K, et al. Effects of
MaquiBright((R)) on improving eye dryness and fatigue in humans: A
randomized, double-blind, placebo-controlled trial. J Tradit Comple-
ment Med. 2019 Jul;9(3):172-8.

Tounaka K, Yuki K, Kouyama K, et al. Dry eye disease is associated
with deterioration of mental health in male Japanese university staff.
Tohoku J Exp Med. 2014 Jul;233(3):215-20.

Le Q, Zhou X, Ge L, et al. Impact of dry eye syndrome on vision-
related quality of life in a non-clinic-based general population. BMC
Ophthalmol. 2012 Jul 16;12:22.

Available at: https://www.nei.nih.gov/learn-about-eye-health/
healthy-vision/how-eyes-work/how-tears-work. Accessed Decem-
ber 13, 2021.

Gayton JL. Etiology, prevalence, and treatment of dry eye disease.
Clin Ophthalmol. 2009;3:405-12.

Available at: https://www.aoa.org/healthy-eyes/eye-and-vision-
conditions/dry-eye. Accessed December 12, 2021.

Available at: https://www.uptodate.com/contents/dry-eye-disease.
Accessed December 13, 2021.

Laflamme MY, Swieca R. A comparative study of two preservative-
free tear substitutes in the management of severe dry eye. Can J
Ophthalmol. 1988 Jun;23(4):174-6.

Tanaka J, Kadekaru T, Ogawa K, et al. Maqui berry (Aristotelia
chilensis) and the constituent delphinidin glycoside inhibit photo-
receptor cell death induced by visible light. Food Chem. 2013 Aug
15;139(1-4):129-37.

42 | LIFE EXTENSION | MARCH/APRIL 2022



OMEGA-3s
INCREASE
HUMAN

L IFESPANS

BY ERIC CORTEZ

Fish oil rich in omega-3s has been shown to lower
triglycerides, reduce the risk of cardiovascular
events, and protect against cognitive decline.’™?

But the benefits don't stop there.

A 2021 study found that higher omega-3 blood
levels are associated with an increase in life
expectancy of 4.7 years.*

Another study found that having the highest
omega-3 blood levels, compared to the lowest,
was associated with a 34% lower risk of death
from any cause.®

For the past four decades Life Extension has
educated consumers about the importance of
consuming enough omega-3 fatty acids.

Recent data indicate the benefits exceed original
expectations.




OMEGA-3S INCREASE HUMAN LIFESPANS

Omega-3 Fatty Acids in Diet

The two most important omega-3 fatty acids, DHA
and EPA, are found primarily in fish oil.

The modern Western diet, which is heavy in beef,
pork, and poultry, is extremely low in omega-3s.

At the same time, our diets tend to be very high
in omega-6 fatty acids, which are found in many
processed foods.

An excess of omega-6 oils increases chronic
inflammation throughout the body, accelerates the
development of atherosclerosis, elevates risk for blood
clots, and increases risk for obesity.5”

Omega-3 fatty acids from fish oil and/or regular
consumption of cold-water fish can help counter this
omega-6 excess.

New Findings About Fish Oil and Lifespan

The Framingham Heart Study is one of the longest-
running and most influential medical studies in history.
Since it began in 1948, it has followed thousands of
people for decades and is now on its third generation
of subjects.

Much of what modern medicine knows about the
risk factors for heart disease has come from following
Framingham study subjects.
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The Framingham study, which has been extended
by studying the children of the original participants,
continues to be a valuable source of information about
chronic disease and overall health.

In the past few years, two medical reports examined
data on the Framingham offspring cohort and
presented remarkable findings about the impact
of omega-3 fatty acids on heart health and
longevity.*5

The first paper, published in 2018, focused on the
impact of the omega-3 index blood test on health
outcomes.®

The omega-3 index is a measure of the percentage
of total fats in red blood cells that are EPA and DHA.
Prior studies have determined that an omega-3
index of around 8% is optimal. Most people
consuming a modern Western diet have a far lower
omega-3 score.??

Researchers found that a higher omega-3 index was
associated with a significantly lower risk of all-cause
mortality.’

Having more omega-3s in the blood reduced
non-cardiac and non-cancer causes of death, along
with cardiovascular events like stroke and heart
attack.




Compared to individuals with the lowest omega-3
index score, those with the highest had:®

* A 34% lower risk of death from any cause, and

* A 39% lower rate of developing cardiovascular
disease.

A more recent analysis, published in 2021 in the
American Journal of Clinical Nutrition, found that the
omega-3 index was as good at predicting risk of
death during an 11-year follow-up as age, smoking,
blood pressure, diabetes, and other well-established
risk factors.*

This study also found that having the highest blood
levels of omega-3 fatty acids, compared to the low-
est, was associated with increases in life expectancy
of 4.7 years.

Whole-Body Health

Most people associate omega-3 fatty acids with
heart health.

There’s good reason for that. Published data support
higher intake of omega-3 for both the prevention and
management of cardiovascular conditions.%-16

Higher levels of the omega-3 index and regular
intake of omega-3s have both been found to reduce risk
of cardiovascular events like heart attack and stroke,
and to reduce mortality from heart disease.'>'":

Beyond heart health, maintaining high levels of
omega-3s contributes to a healthier and longer life.

The following pages describe some of the ways that
omega-3s favorably impact longevity.

Omega-3s
Promote a Longer,
Healthier Life

The fish-oil-derived omega-3 fatty acids
DHA and EPA are vital nutrients that
impact many aspects of health.

Higher blood levels of omega-3 fatty
acids are associated with improved
brain and cardiovascular health, along

with reductions in chronic inflammation.

Recently published analyses from the
Framingham Heart Study offspring
cohort found links between omega-3
levels and longevity.

m These reports show that the highest

levels of omega-3 fatty acids, compared
with the lowest, were associated with a

34% lower risk of dying from any cause
and with increases in life expectancy by
almost five years.

m The highest levels of omega-3s in the
blood were also associated with a 39%
lower rate of developing cardiovascular
disease.
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Metabolic Health

Elevated triglycerides are associated with metabolic
disturbances that increase heart attack and ischemic
stroke risk.™®

Increased cardiovascular risks are also associated
with small-dense LDL particles,?® very low density
lipoproteins (VLDL),?" and remnant lipoprotein
particles.??2 These are all known promoters of ath-
erosclerosis.?*?5 Supplementation with fish oil has
positive effects on these and other markers of cardio-
vascular risk.26-30

Fish oil lowers triglycerides and other athero-
sclerosis-inducing lipoproteins by:3'-%

* Increasing the clearance of triglyceride-rich
lipoproteins from the bloodstream,

e Decreasing the liver’s production and secretion
of triglyceride-rich lipoproteins, and

* Increasing the activity of lipoprotein lipase,
which breaks down triglycerides so the body’s
tissues can use the fatty acids.

Life Extension considers optimal fasting triglyceride
levels to be below 100 mg/dL. Individuals at high risk
for cardiovascular events should strive for even lower
levels.

—

Omega-3 Index Complete
At-Home Finger Stick Test i

The Omega-3 Index Complete test
evaluates your omega-3 index, trans
fat index, omega-6: omega-3 ratio,
arachidonic acid: EPA ratio, and also
includes a full fatty acid profile.

#LC100066 * Regular Price: $99
Sale Price: $74.25 (Until July 11, 2022)

To order this at-home test,
please call 1-800-544-4440 or
visit www.LifeExtension.com

Brain Health

Omega-3 fatty acids play a critical role in the brain.

One reason is that they are a key component of brain
cell membranes.

Brain cell membranes generate and conduct the
electrical signals that play a role in everything from
simple movement, to language, reasoning, and memory
formation and recall.

These signals cannot be conducted properly without
myelin, which insulates the fibers of nerve cells.’' Myelin
sheaths that cover nerve fibers require omega-3s
to function optimally.®”

Omega-3 intake also impacts levels of brain growth
factors that support the survival, development, and
adaptability of neurons.3&41

One study in an animal model of Alzheimer’s
disease found that even short-term omega-3 intake
improved the function of brain cells in animals that had
not yet developed dementia symptoms.*

Mental Health

The benefits of omega-3s in the brain extend to mental
health. Studies show that lower fish oil or omega-3
intake is associated with a greater prevalence of
depression. 1434
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In a 2020 study, pregnant women—who are at risk
for post-partum depression—were randomized to take
either omega-3 fatty acids (containing 1,206 mg EPA
and 609 mg DHA) or a placebo.“® Those taking the fish
oil saw a decrease in symptoms of depression, while
no change was observed in the placebo group.

Chronic Inflammation

Chronic inflammation drives nearly all forms of
chronic disease, including cancer, obesity, diabetes,
cardiovascular disease, cognitive decline, and dementia.

Maintaining a healthy level of omega-3 fatty acids
in the body can reduce and help resolve chronic
inflammation.®”4” That can help lower risk for most
age-related chronic illnesses.

Summary

Omega-3 fatty acids are vital for whole-body health.

The most abundant and efficient way to deliver them
into your body is through fish oil.

The vast majority of Americans have inadequate
intake of these healthy oils in their diet.

Numerous studies show a correlation between higher
levels of omega-3 fatty acids in the body and better
health. Other studies show that a high daily dose of fish
oil can improve a variety of health outcomes.

A recent report links higher omega-3 levels in the
blood with a 4.7-year increase in life expectancy. e

Importance of Omega-3 Testing

The best way to know for sure if you are
getting enough omega-3 fatty acids is to
test your blood levels. The Omega-3 Index
is a blood test that can measure the percent
of omega-3 fatty acids in red blood cells.

Omega-3 testing is easy with a simple
at-home finger stick test.

Ideally, your Omega-3-Index score should
be greater than 6.8%

One dose-response study estimated that it
would take about 1,300 mg of added EPA/
DHA from fish or supplements to increase
the omega-3 index from less than 4.2% to
greater than 6.8%.®

An analysis from the Framingham offspring
cohort reveals a red blood cell omega-3
index over 6.8% is associated with 4.7
years additional life expectancy compared
with an omega-3 index under 4.2%.*

In another study, people with omega-3
scores greater than 6.8% compared with
those less than 4.2% have:®

e 39% lower risk for cardiovascular
disease

* 34% lower risk of death from any
cause

The typical Japanese omega-3 index is
greater than 8.0% and that may correlate
with a five-year longer life expectancy in
Japan.*

To order the at-home Omega -3 Index test, call
1-800-544-4440 or visit www.LifeExtension.com

#LC100066  Regular Price: $99
Sale Price: $74.25 (Until July 11, 2022)
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CURB Hunger

Many people want to lose weight to look
and feel better."?

Shedding extra pounds also supports
healthier aging.

Excess body weight is associated with an
increased risk of heart disease, type II
diabetes, and several types of cancer.

Sleep apnea, osteoarthritis, and high
blood pressure are directly related to sur-
plus body mass.?#

Research shows that losing as little as
5% of body weight can provide health
benefits.®

The wrong kind of dieting causes biological
changes that can make it challenging
to lose weight, including an increase in
hunger hormones.®

and
Burn More Fat

BY MARSHA MCCULLOCH, MS, RD

But it doesn’t have to be so difficult.

Researchers have identified a blend of
extracts from lemon verbena leaf and
hibiscus flower that can reduce hunger
signals and promote satiety (a feeling of
fullness).”1°

Two clinical trials have shown that these
extracts can almost double the amount of
weight loss compared to a placebo, when
used in conjunction with a healthy diet and
exercise.”®

To improve compliance and support
healthy weight loss, a lifestyle app has
been developed that further facilitates
losing weight with these extracts. Over
85% of the app users taking the supple-
ment reduced their body weight, losing an
average of 12.6 pounds in three months.™
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Why Weight Loss
Is So Hard

Shedding pounds is rarely easy.

Dieting causes changes in metabolism and appetite-
related hormones that can make it harder to lose weight
and keep it off.®

For example, weight loss leads to a rise in
circulating ghrelin, a hunger hormone that increases
appetite.’?

Weight loss also causes the body to secrete less
glucagon-like peptide-1 (GLP-1), a hormone that
increases satiety.

Furthermore, a decrease in body weight reduces
resting energy expenditure, or what we commonly refer
to as metabolic rate.®

Lemon Verbena
and Hibiscus

Hibiscus is known for a bright red herbal tea made
from its flower.

Lemon verbena is an herb beloved for its lemony
aroma and flavor.

Both plants are rich in polyphenols that can help
promote weight loss—without the unwanted side
effects of drugs.”'314

\

In a preclinical cell study, hibiscus extract was
shown to significantly inhibit the creation of new fat
cells. It also reduced the accumulation of triglycerides
in fat cells.®

When excess triglycerides build up in fat cells, it leads
to oxidative stress. That can trigger the inflammation
that promotes diseases associated with obesity.'®

In the cell study, hibiscus extract led to a 30%
reduction in the generation of damaging reactive
oxygen species."

Preclinical research has shown that lemon verbena
extract can decrease triglyceride accumulation in fat
cells.”

Triglycerides are the most common type of fat in
your body. They come from foods like butter, oils, other
fats and glucose-boosting foods (starches) and sugary
beverages.

Triglycerides not needed for energy production
circulate in the blood and are stored in our cells as fat.

Curbing Appetite

A blend of lemon verbena leaf and hibiscus flower
extracts was tested in a rigorous, placebo-controlled
trial of 47 overweight and obese women.”

All subjects were advised to ingest approximately
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2,200-calories a day. They were also encouraged to
walk at least half an hour daily during the two-month
study.

Roughly half the participants took 500 mg
of the plant extracts 20 to 30 minutes before
breakfast every day. The other half were given a
placebo.

Those taking the lemon verbena-hibiscus com-
bination had a 56.4% decrease in feelings of hun-
ger, on average. They also experienced a significant
increase in the satiety-promoting hormone GLP-1,
accompanied by an increase in food intake-related
satisfaction.

Decreased appetite may have been one factor that
led to greater weight loss. In two months, the treatment
group lost 7.7 pounds, while the placebo group lost
only 4.6 pounds.

If this does not sound like much weight, it represents
the real-world challenges people face when attempting
to shed excess body weight.

Controlling Calorie Intake

In another trial, scientists gave 33 overweight
and obese men and women 500 mg of lemon ver-
bena-hibiscus extract or a placebo daily before
breakfast.®

After 60 days, both groups returned to the lab and
were fed a standardized breakfast. A few hours later,
they were served a buffet-style lunch.

The group taking the extracts ate almost 10% fewer
calories at lunch than the placebo group did and
reported a significant improvement in satiety.

After taking the lemon verbena-hibiscus extract,
the men and women had a 12% increase in GLP-1
after breakfast and a 22% increase after lunch, promot-
ing a feeling of fullness.

Trimmer Waistlines

Shedding pounds promotes metabolic health.®

In a placebo-controlled clinical trial of overweight
or obese women, scientists tested whether 500 mg
of lemon verbena-hibiscus extract could increase
weight loss.®

All the women were instructed to walk at least
30 minutes daily and encouraged to consume 2,200
calories a day.

After two months of taking the plant extracts,®

Appetite Control
for Weight Loss

Losing as little as 5% of body weight
can reduce the risk of many chronic
diseases, including heart disease and
type II diabetes.

Difficulty controlling appetite is a
major obstacle for people trying to lose
weight.

Extracts from a blend of lemon verbena
leaf and hibiscus flower can increase
satiety hormones to help curb appetite.

Clinical trials of a combination of lemon
verbena and hibiscus extracts have
shown that it can reduce body weight
by 5% within two months and trim the
waistline by more than 2.5 inches.

These extracts work best when
combined with a healthy diet and
regular exercise. Studies have shown
that a digital app can help keep weight
loss efforts on track and promote a
healthier lifestyle.
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overweight participants with an average body mass
index (BMI) of 27 kg/m?:

e Lost over eight pounds, or 5.4% of their
starting weight,

e Decreased their body mass index (BMI) by
1.5 points,

¢ Trimmed their waistline by 2.7 inches,
e Reduced their percentage of body fat by 1.3%,

e Lowered their systolic blood pressure
(top number) by 20.6 mmHg, and

¢ Decreased their resting heart rate by 8.5 beats
per minute.

These changes were all significantly better than the

changes in subjects given a placebo.

Most notably, the extract group lost about twice as
much weight and almost four times as many inches
from their waistline as the placebo group.

Obese participants (average BMI of 34 kg/m?)
taking the extracts lost over 10 pounds, or 5.3% of
their body weight.

They also lowered their heart rate by eight beats
per minute and reduced systolic blood pressure by
18.4 mmHg.

A reduction in heart rate is significant because an
elevated resting heart rate is one of the predictors of
both cardiovascular and all-cause mortality.

LIFESTYLE TIPS FOR
ACHIEVING
HEALTHY WEIGHT

Life Extension has long recommended the
Mediterranean diet for maintaining healthy
weight, heart health and longevity. (See Life
Extension Magazine® December 2021).

In addition, the American Heart Association
recommends moderate, regular exercise.?'
This should include, 150-300 minutes
a week of heart-pumping exercise,
muscle strengthening two days a week, and
reduced sitting.
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Summary Modest, sustainable weight loss like this can go a

A combination of lemon verbena and hibiscus long way toward reducing the risk of common cardio-

extracts has been shown to promote fat burning and
shift appetite hormones in ways that make it easier to
eat less and lose weight.

Controlled clinical trials of overweight adults have
found that taking 500 mg of combined lemon ver-
bena-hibiscus extracts for two months can produce an
average of 5% reduction in body weight.

vascular and metabolic diseases. @

Boost Motivation with a Mobile App

‘:
: -'h |

As our phones become increasingly integrated
into our lives, many people are relying on
mobile apps to improve their health. There are
apps with exercise programs, sleep-tracking
programs, and now an app that was especially
designed to improve weight loss in conjunction
with the lemon verbena-hibiscus extract.

Mobile apps can support a more comprehen-
sive approach to weight loss, which could help
with managing weight over the long term.%2°

In a 90-day real-world study, 397 volunteers
took 500 mg of a lemon verbena-hibiscus
extract blend daily, administered in a yogurt
drink.™

They also used a custom app designed to help
them develop a healthier lifestyle.

The interactive app:™

+ Gradually introduced healthy behavior
changes,

* Provided reminders to take the extract
blend,

+ Encouraged water, vegetable, and fruit
intake,

+ Tracked exercise, food, and water intake,
+ Helped track weight changes, and

+ Provided motivational messages and
incentives.

In those completing the study, the app
boosted adherence to the extracts by more
than five times compared with typical dietary
supplements.’

The participants’ lifestyle improved, too. They
doubled their water intake and fruit and
vegetable consumption. And they increased
their exercise by 33% over baseline.

These changes paid off.

Over 85% of the users reduced their body
weight, losing an average of 12.6 pounds in
three months.™

(A similar app is available at no charge to
lemon verbena-hibiscus extract users.)
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Prevent Bone Loss
_w:thlg_h Dose Vltamln K2

BY MICHAEL DOWNEY

You slip and take what seems like a minor
tumble—and feel pain and possibly hear a
crack.

For adults over age 50, it's a shockingly
common occurrence, and often the first sign
they have the bone disease osteoporosis.’

About 50% of American women and 25% of
American men over 50 will break a bone due
to osteoporosis.!

Fractures are a leading cause of disability in
older adults.

Within a year of suffering a hip fracture, more
than 20% of patients may die.?*

For decades, physicians in Japan have used
high doses of vitamin K2 to prevent bone loss
and protect against fractures.*

Vitamin K2 is available in the U.S. at the same
doses—without a prescription.

Clinical trials show that 45 mg (45,000 mcg)
of vitamin K2 helps to:5"°

* Slow bone loss,
* Reduce fracture risk, and

¢ Build new bone.

A study of older osteoporosis patients showed
that high-dose vitamin K2 cut the number of
new vertebral fractures by more than half.™

Other nutrients taken with vitamin K2, such as
vitamin D and calcium, provide further support
for skeletal health.
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Osteoporosis Increases Mortality Risk

The impact of osteoporosis-related bone fractures is
staggering. After suffering one fracture, the risk of future
fractures increases by a whopping 86%.2

Fractures of the hip and vertebra, in particular,
are associated with loss of mobility and risk of death.
People who suffer a vertebral fracture have an eight-
fold increase in mortality compared to other individuals
their age.?

But almost any kind of broken bone increases the risk
of death in older people.!” That’s why it is imperative
not just to slow, but to reverse bone loss as soon as
it begins.

Creeping Bone Loss

When we’re young, our bones are tightly packed with
calcium and other minerals in an intricate structure that
looks like a honeycomb.!

Even before age 40, bone density starts to
decrease.? This decline continues into old age. In
women, the speed of bone loss accelerates with the
onset of menopause.

This drop in bone-mineral density causes bones to
become weak, brittle, and prone to fractures. Bone
breaks may result from minor injuries. Stress fractures
may even occur during normal movement.

The early stage of weakening bones is called osteo-
penia. As bone density continues to fall, osteoporosis

develops. Osteoporosis means “bone full of pores
or holes.”

Suffering a fracture, especially if it occurs during
normal movement, is when many people first discover
they have osteoporosis.

The good news is that we can do something to
prevent age-related bone loss and risk of fractures.

High-Dose Vitamin K2

In low doses, vitamin K promotes normal blood
clotting. This small amount of vitamin K is normally
obtained from dietary sources.

But as far back as 1999, scientists at Life Extension
recognized that higher doses of vitamin K could better
keep calcium in bones and help prevent calcification
of soft tissues such as heart values, arteries, and brain
cells.

It’s important to understand that high doses of
vitamin K do not cause greater coagulation.

Japanese doctors have long been treating osteo-
porosis by prescribing a specific form of vitamin K2
called menaquinone-4 (or MK-4), without any clotting
issues.’

In high doses of 45,000 mcg or 45 mg, they have
found that vitamin K2 safely improves bone health and
helps prevent fractures in older adults.5681°
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Boosting Bone Density

To study vitamin K2 under the most challenging
circumstances, scientists tested high doses on older
people who had already developed osteoporosis.

In one study, Japanese researchers randomized
older osteoporosis patients into two groups. One
received 150 mg a day of calcium alone. The other
received the same calcium dose plus 45 mg of vitamin
K2 (as MK-4) daily."°

Over a two-year period:'°

¢ Patients who received only calcium continued to
lose bone density in their lumbar spine, which
dropped by about 3%.

e Patients also receiving 45 mg of vitamin K2 plus
150 mg of calcium maintained their bone min-
eral density.

That’s a life-saving difference.

A 10% drop in bone density more than doubles the
risk for fractures of the vertebra and hip.'®

Patients in this study treated with calcium-only had
an increased risk of fracture.

Adding vitamin K2 largely arrested bone loss,
reducing fracture risk.°

Build Stronger Bones
with Vitamin K2

Age-related bone loss can lead to
osteoporosis and fractures, significantly
increasing risk of disability in people
over 50.

High-dose vitamin K2 (in the form of
MK-4) has been used as a prescription
treatment for osteoporosis in Japan
for decades. These doses are available
in the U.S. without a prescription.

Vitamin K2 improves bone health by
restoring balance to the process of
bone breakdown and formation, favoring
new bone growth.

Human trials show that daily intake of
45 mg of vitamin K2 maintains or
increases bone density while reducing

fracture risk. In a two-year study on
older adults with osteoporosis, it cut
the number of new vertebral fractures
by more than half.

Other nutrients, including calcium

and vitamin D, support bone health by
other mechanisms and can be taken
with vitamin K2.
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Preventing Fractures

The same study also assessed the effect of
high-dose vitamin K2 on the incidence of bone
fractures.

During the two-year study, the group receiving
calcium alone sustained 35 fractures, compared to
only 14 fractures in the vitamin K2 group.’® And these
study subjects were not treated with other critical bone
supporting nutrients like magnesium, boron, and
vitamin D.

In another clinical trial on postmenopausal women
with osteoporosis, taking 45 mg of oral vitamin K2
daily:®

¢ Maintained mineral density to a significantly
greater degree than in control women, and

¢ Reduced the incidence of vertebral fractures to
a degree similar to the drug etidronate.

Bisphosphonate drugs like risedronate (Actonel®)
and alendronate (Fosamax®) are medications commonly
used to treat osteoporosis.'

These medications are associated with various,
though rare, side effects. These include osteo-
necrosis of the jaw, low blood calcium, reflux, ulcers,
and more. 516

Vitamin K2, on the other hand, is not associated with
significant side effects, even at high doses.

How Vitamin K2 Keeps Bones Strong

Vitamin K2 works by restoring a healthy balance
between the two types of bone cells that influence
bone density.

Osteoclasts break down old bone, while osteo-
blasts build new bone. Healthy bone relies on a balance
of activity between these two types of skeletal cells.

As we age, osteoclast activity begins to outstrip
osteoblast activity. Bone is broken down faster than
new bone is built up. Bone density drops and osteo-
penia and osteoporosis develop.

In preclinical studies, vitamin K2 was shown to
promote:'":18

¢ An increase in bone-building osteoblast activity, and
e A reduction in bone-destroying osteoclast activity.

With this balance restored, more bone is built, less
is destroyed, and bone mineral density is maintained
or even increased.

Additionally, in order to build bone, osteoblasts need
a protein called osteocalcin. This protein binds to
calcium, helping osteoblasts turn this mineral into
healthy new bone. Vitamin K2 helps convert osteo-
calcin into its active form, which is required for its bone-
building activities.®1°

In the Japanese study of older osteoporosis patients,
the group receiving vitamin K2 had a significant increase
in levels of active osteocalcin, which may be a mecha-
nism by which the vitamin reduced fracture incidence.
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Vitamin K2 May Enhance
Osteoporosis Drugs

Bisphosphonates are drugs prescribed to slow the
bone loss of osteoporosis. They include medications
such as alendronate (Fosamax®) and risedronate
(Actonel®).

Vitamin K2 does not interfere with bisphosphonates
and can safely be used at the same time.

Research even suggests that they may have an
additive effect, protecting bone density better together
than either one does alone.'”

Nutrients That
Support Vitamin K2

The powerful bone-rebuilding effects of vitamin
K2 may be even greater when combined with other
nutrients that support strong and healthy bones.

= L
£ V @5 P N\
[ el Nutrients that
) NP - . _
= T Support Vitamin K2

Calcium is the major mineral that forms the hard
matrix of bone. Adequate calcium intake substantially
decreases the rate at which bone breakdown and
mineral loss occur.202!

Vitamin D helps the body absorb calcium from
the gut after a meal and stimulates the production
of osteocalcin.’® Research suggests vitamin D also
facilitates the transfer of calcium to the bones, which
may further support bone strength.?

Magnesium, like calcium, makes up the mineral
matrix of bone and is needed to maintain healthy bone
density.?® About half of all magnesium in the body is
stored in bone.®

Zinc, manganese, silicon, and boron are minerals
that play important roles in optimal bone formation
and health. Low levels of each of these minerals may
contribute to bone /oss, and increased intake improves
bone health in animal and/or human studies.?*

Taken with these nutrients, vitamin K2 can provide
powerful protection against bone loss and fractures.

CALCIUM
VITAMIN D
MAGNESIUM

MANGANESE
SILICON
BORON
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Summary

As our bones become thinner and weaker with age,
the risk of life-threatening fractures increases.

High-dose vitamin K2 has successfully and safely
been used for decades in Japan to treat the bone
disease osteoporosis.

Human trials demonstrate that daily intake of 45 mg
of vitamin K2 maintains or increases bone-mineral
density and reduces the risk of fractures.

Along with other nutrients crucial for bone health,
vitamin K2 can help build stronger, healthier bones. e

Vitamin K2 May Provide Cardiovascular Benefits

Vitamin K2 promotes new bone growth in
part by increasing calcification, the buildup of
calcium deposits, in the bone.

In soft tissues, however, calcification can
be extremely dangerous. In blood vessels,
it contributes to the buildup of atheroscle-
rotic plaque associated with cardiovascular
disease.

Research has shown that while vitamin K2
causes beneficial calcification in bones, it
prevents harmful calcification in soft
tissues, including blood vessels.?52% This
occurs because it activates matrix Gla pro-
tein, which inhibits calcification of blood
vessels.”

For this reason, vitamin K2 may be protective
against cardiovascular disease.?6%8

Vitamin K2 has been shown to be safe to use
in healthy, older osteoporotic patients not tak-
ing oral vitamin K antagonist anticoagulants
(e.g. warfarin), without having an adverse
impact on clotting.?

Even studies with high doses of vitamin K have
demonstrated its safety, without any adverse
events.”230

Still, anyone taking warfarin, a powerful
anticoagulant, should consult a physician
before taking any form of vitamin K.

Warfarin functions by blocking vitamin K
activity in the body, which means warfarin
users are to avoid vitamin K supplements and
foods high in vitamin K. Newer drugs such
as Eliquis®, Pradaxa®, and Xarelto® provide
anticoagulant effects without the need to
restrict vitamin K intake.
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Curcumin is best known for its anti-inflammatory
and anti-cancer properties.

Interestingly, research has identified added benefits
for curcumin, specifically for the brain.

In animal and human studies, curcumin has been
shown to:™®

* Form new neurons in the hippocampus.
* Improve performance on memory tests.

* Reduce neuroinflammation.

Protect against memory loss.

It is challenging to derive these full benefits
because curcumin is poorly absorbed.*

Scientists have found that combining curcumin with
fenugreek galactomannan increases its bioavail-
ability (absorbability) by up to 45.5 times greater
compared to regular curcumin.®
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Increasing Curcumin Bioavailability

Curcumin is the main active ingredient in the spice
turmeric.

It has potential benefits in combating a range of con-
ditions such as diabetes, arthritis, cancer, and cardio-
vascular disorders.”8

But curcumin itself has poor bioavailability. Only
a small fraction of the amount consumed is absorbed
into the bloodstream. And most of it is metabolized in
the body into other compounds or eliminated from the
body.%"

Curcumin’s use for brain disorders is also hindered
by its limited ability to cross the blood-brain barrier.

Scientists have discovered a way around these
problems.

They found that supplementation with curcumin com-
bined with galactomannans from the herb fenugreek
resulted in levels of free curcuminoids in the blood up
to 45.5 times greater compared to standard curcumin
alone.®

This curcumin-galactomannan complex is able to
easily cross the blood-brain barrier to deliver more cur-
cuminoids than unformulated curcumin.®'

A 2021 animal study shows that this curcumin-
galactomannan complex delivered more curcumi-
noids to the brain’s hippocampus than unformulated
curcumin.'

The hippocampus is a region of the brain that has a
major role in learning and memory.

Two human studies confirm the brain benefits of this
novel curcumin-galactomannan complex.

In one, this formulation was effective at reducing
stress, anxiety, and fatigue.’

In a 2020 human study, oral intake of 500 mg of
the curcumin-galactomannan complex twice daily
resulted in positive changes in brain activity levels and
improved performance in audio-visual and memory
tests.*

Electroencephalogram (EEG) results verified the
curcumin-fenugreek complex’s penetration of the
blood-brain barrier, providing brain benefits previ-
ously unavailable.

Preventing Cognitive Decline

Neurodegeneration is characterized by the progres-
sive damage and loss of function of neurons that occurs
with aging and neurodegenerative diseases.

Some of the common mechanisms underlying these
diseases include:

e Chronic inflammation, which can damage
brain cells,™

e Oxidative stress, which leads to cell dam-
age and death,'>'® and

¢ Accumulation of misfolded proteins, which
are toxic to neurons.®

Curcumin targets all these problems.

Preclinical research shows that curcumin can reduce
neuroinflammation.23

Other work in preclinical models shows that cur-
cumin could protect the brain against oxidative stress
by activating the protein Nrf2,'7:'® which is involved in
increasing antioxidant levels in the brain.®

Curcumin also activates antioxidant enzymes such
as superoxide dismutase (SOD) and glutathione
peroxidase'” and directly neutralizes free radicals.?®

Studies in rats show that curcumin can reverse
memory loss caused by aging.'?>?'

Besides its antioxidant and anti-inflammatory effects,
curcumin spurs the formation of new neurons in a
brain region called the hippocampus.®

A population-level study of elderly Asian individu-
als showed that regular curcumin intake in the form of
curried food was associated with protection against
cognitive decline.??
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Protecting the Brain
with Curcumin

Curcumin is an active compound in
turmeric, the spice. It has potent anti-
inflammatory, antioxidant, and anti-
cancer properties.

By reducing inflammation, oxidative
stress, and the buildup of toxic proteins,

curcumin may prevent cognitive decline.

Lab and animal research shows this
compound may also reduce dam-

age from strokes, prevent Parkinson’s
disease, relieve symptoms of multiple
sclerosis, and ease diabetic neuropathy.

Combining curcumin with a fiber called
galactomannans makes it up to 45.5
times more bioavailable than standard
curcumin. It can also more easily pass
through the blood-brain barrier, enabling
it to exert its neuroprotective effects.

Fighting Parkinson's Disease

Parkinson’s disease is a common neurodegenerative
disorder that leads to tremors, muscular rigidity, slow-
ness of movement, and difficulty maintaining balance.??

These symptoms are caused by the loss of dopa-
mine neurons in a brain region called the substantia
nigra, which plays an important role in movement and
motivated behaviors.2*

While the underlying cause of Parkinson’s disease is
not clearly understood, both mitochondrial dysfunc-
tion and oxidative stress have emerged as major con-
tributors to the neurodegeneration seen in Parkinson’s
disease.?®

Curcumin alleviates both oxidative stress and mito-
chondrial damage in animal models of Parkinson’s.26:27

In human patients with Parkinson’s disease, low
levels of the antioxidant glutathione are observed in
dopamine neurons from the substantia nigra. Curcumin
activates antioxidant enzymes to prevent the depletion
of glutathione.?®
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Parkinson’s also involves the formation of clumps of
the misfolded protein alpha-synuclein.?® These protein
aggregates have toxic effects on dopamine neurons.

Preclinical studies show that curcumin can inhibit
the accumulation of alpha-synuclein and prevent the
death of dopamine neurons.®*®' This may help slow the
development of Parkinson’s disease.

Relieving Multiple Sclerosis Symptoms

Multiple sclerosis is an autoimmune disorder that
afflicts over 2.5 million people worldwide.®? Severe
cases can lead to vision loss, paralysis, and impaired
brain function.

Multiple sclerosis occurs when the immune system
causes neuroinflammation in the central nervous
system and interruption of the blood-brain barrier.3®

This inflammation damages the protective myelin
sheath that covers nerve fibers. The resulting harm to
neurons hinders their ability to communicate.

Curcumin has been shown, in animal models, to
lower levels of pro-inflammatory proteins and aid in
myelin repair. This reduced the severity of multiple
sclerosis symptoms.33-3

Easing Diabetic Nerve Pain

Neuropathic pain is caused by damage to the
nerves that relay pain signals from the muscles and skin
to the spinal cord and brain. It often affects patients
with diabetes.*

Studies in mice show that curcumin can reduce
diabetes-related hyperalgesia (increased sensitivity
to pain).’7-8

Various inflammatory cytokines, such as nuclear
factor-kappa B (NF-kB) and TNF-alpha, are respon-
sible for the pain associated with diabetic neuropathy.®®
Curcumin reduces levels of these pro-inflammatory
cytokines to relieve hyperalgesia.®

In a rat model of diabetic neuropathy, curcumin
reduced the oxidative stress that contributes to the
dysfunction of neurons.*

Reducing Damage from Strokes

There are two major types of strokes: ischemic and
hemorrhagic.

Ischemic strokes account for almost 90% of all
strokes. They are caused by a blood clot or obstruction
in an artery. The disruption in blood flow to the brain
leads to oxygen deprivation, brain cell death, and dam-
age to the blood-brain barrier.*’

Animal studies show that curcumin reduces the size
of the ischemic injury and prevents behavioral impair-
ment. Curcumin exerts these neuroprotective effects
by:

* Preventing damage to the blood-brain
barrier,*

* Inhibiting cell death,*
e Counteracting oxidative stress,* and

¢ Reducing the inflammatory response.*

The other main kind of stroke is caused by intra-
cerebral hemorrhage, in which there is a bursting or
leaking of a blood vessel. One of its major complica-
tions is a cerebral edema, when fluid builds up around
the brain. The increased pressure and lower cerebral
blood flow can damage brain cells.

Curcumin alleviates edema and reduces behavioral
impairments in animal models of intracerebral hemor-
rhage. It does this by modulating the expression of
proteins called aquaporins that reduce brain water
content.
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Traumatic brain injuries caused by external mechan-
ical force also result in inflammation, cerebral edema,
blood-brain barrier damage, and oxidative stress.*"4
Rodent models show that curcumin can reduce the
brain damage caused by trauma by countering these
adverse effects.**-

Summary

Most neurodegenerative diseases share common
features, including the accumulation of toxic proteins,
inflammation, and oxidative stress.

Curcumin helps reduce or prevent all of these.

Studies have shown that it may help reduce or slow
the development of a wide variety of brain disorders.

A curcumin-galactomannan complex is highly
absorbable and easily crosses the blood-brain barrier. ®
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Fisetin, a flavonoid found in strawberries and

apples, is currently being studied for its effectiveness

as a senolytic in humans.!

In preclinical studies, fisetin:
e Mimics effects of calorie reduction?
e Targets longevity pathways?*®
¢ Extends lifespan of mice by about 10%’

* Removes senescent cells through
senolytic action’

¢ Inhibits excess mMTOR activation®

Fisetin is poorly absorbed due to its breakdown in
the small intestines.

Bio-Fisetin supports against this breakdown by
enclosing fisetin with a compound from the
fenugreek herb.

A human trial showed bioavailability of this new
fisetin compound increased up to 25 times
compared to fisetin by itself.®

Just one capsule daily of Bio-Fisetin helps manage
senescent cells and may support overall longevity.

FISETIN The Longevity

Flavonoid
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AUTHOR INTERVIEW

This is Your Brain on Food

An Indispensable Guide to the Surprising Foods that
Fight Depression, Anxiety, PTSD, OCD, ADHD, and More

£y
‘ a BY UMA NAIDOO, MD

Food has a profound effect on mental health.
It impacts your risk of depression, brain fog,
and Alzheimer’s, and plays a role in libido, sleep,
OCD, and much more.

In This is Your Brain on Food, board-certified
psychiatrist, nutrition specialist, and profes-
sionally trained chef Uma Naidoo reveals cut-
ting-edge research on the direct connection
between the gut and the brain.

Naidoo says that because many doctors
overlook this connection, they are missing a
key component to successful treatment and
recovery.

“Until we solve nutritional problems, no amount
of medication and psychotherapy is going to
be able to stem the tide of mental issues in our
society,” said Naidoo.

In this book, Naidoo explains how you can use
diet to achieve well-being in every aspect of
your mental health. She offers practical advice
on what to eat (and what not to eat) to improve
your cognitive function, mood, energy, concen-
tration, libido, and more.

She also highlights key nutrients and supple-
ments that help build the foundation of healthy
brain function.

In this interview with Life Extension Dr. Naidoo
explains the critical gut/brain connection, and
offers practical tips to help with depression,
memory, sleep problems, and more.

—LAURIE MATHENA
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LE: How does food influence your
brain?

Dr. Naidoo: Food influences your
brain directly and indirectly. When
food is broken down by the micro-
biota into fermented and digested
materials, its components directly
influence neurotransmitters such
as serotonin, dopamine, and GABA,
which travel to the brain and change
the way you think and feel.

When food is broken down, its
constituent parts can also pass
through the gut wall into the blood-
stream, and certain metabolites can
act on the brain that way as well.

Food’s most profound effect on
the brain is through its impact on
your gut bacteria. Some foods pro-
mote the growth of helpful bacteria,
while others inhibit this growth.

Because of that effect, food is
some of the most potent mental
health medicine available, with
dietary interventions sometimes
achieving similar results to specifi-
cally engineered pharmaceuticals, at
a fraction of the price and with few,
if any, side effects.

On the other hand, food can also
made you sad —certain food groups
and eating patterns can have a neg-
ative effect on your gut microbiome
and your mental health.

The idea of using food as medi-
cine for mental health is central to
nutritional psychiatry, and in my
opinion, it’s crucial to finding mean-
ingful, lasting solutions to mental
health problems.

Until we solve nutritional prob-
lems, no amount of medication and
psychotherapy is going to be able to
stem the tide of mental issues in our
society.

LE: How can something as basic
and natural as eating be as potent
as a drug that cost millions of dollars
to develop and test?

Dr. Naidoo: The primary reason
gut bacteria have such a profound
effect on mental health is that they
are responsible for making many of
the brain chemicals.
If normal gut bacteria are not

present, production of neurotrans-
mitters such as dopamine, serotonin,

glutamate, and gamma-aminobu-
tyric acid (GABA)—all critically
important for the regulation of
mood, memory, and attention—is
impacted.

Many psychiatric disorders are
rooted in deficits and imbalances of
these chemicals, and many psychi-
atric drugs are tasked with manipu-
lating their levels.

Therefore, if your gut bacteria are
intimately involved with producing
these vital chemicals, it stands to
reason that when your gut bacteria
are altered, you risk doing damage
to this complex web of body and
brain function.

That’s a lot of responsibility for a
group of microscopic organisms!

LE: Does this mean that your diet
can impact your risk of depression?

Dr. Naidoo: When discussing
depression and the gut with my
patients, | often use the phrase
“blue bowel,” a lighthearted name
for the very serious relationship
between depression and your gut.

Food changes the types of bac-
teria present in your gut micro-
biome. Your gut bacteria may
become less diverse as a result of
your diet, which may cause the bad
bacteria to outgrow the good bac-
teria, triggering a cascade of nega-
tive health effects.

Studies in humans appear to
confirm this hypothesis. In 2019,
psychiatrist Stephanie Cheung and
her colleagues summarized findings
from six studies that looked at gut
health in patients with depression.

They reported that patients with
major depressive disorder had at
least 50 types of bacterial spe-
cies in their gut microbiome that
were different from those of control
subjects without major depressive
disorder.
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Recent research suggests that
bacterial species associated with
higher quality-of-life indicators are
depleted in depressed subjects,
while bacteria that cause inflam-
mation are often found in higher
numbers in people suffering from
depression.

This tells us that inflammation and
depression are closely linked.

LE: If you're suffering from gut-
induced depression, how do you
reset your gut microbiome to help
achieve a healthy mental state?

Dr. Naidoo: The key is to increase
probiotics and prebiotics in your
diet. Probiotics are live bacteria that
convey health benefits when eaten.
Probiotic-rich foods contain ben-
eficial bacteria that help your body
and brain.

In 2010, Michael Messaoudi and
his colleagues studied 55 healthy
men and women who were ran-
domly assigned to receive either a
daily probiotic formula or a placebo
for 30 days.

Compared to the placebo group,
those in the probiotic group reported
less depression, and urinary levels
of cortisol (the body’s main stress
hormone) were lower, indicating that
their brains were less depressed and
less stressed.

Why was this the case? Certain
species of gut bacteria have the
ability to boost levels of brain chemi-
cals such as gamma-aminobutyric
acid, which may speed relief from
depression and other mental health
conditions.

Magnesium is also important for
proper brain function. Countless
studies have suggested that depres-
sion is related to magnesium defi-
ciency. Several case studies, in which
patients were treated with 125-300
mg of magnesium, have demon-
strated rapid recovery from major
depression, often in less than a week.

LE: Another issue people struggle
with as they get older is memory.
Why is the typical Western diet so
bad for memory?

Dr. Naidoo: High-fat and high-
glycemic-index (high-Gl) foods can
alter brain pathways necessary for
learning and memory, with neurons
in the hippocampus and prefrontal
cortex especially affected.

The hippocampus is the part of
the brain most involved in forming
relational memories.

High-fat and high-Gl diets can
affect the hippocampus in a variety
of ways. First, the Western diet can
hamper the expression of critical
growth factors like brain-derived neu-
rotrophic factor and other hormones
that promote healthy function in the
hippocampus.

Second, poor diets can affect
insulin signaling and insulin sensitiv-
ity in the body’s tissues. It’s unclear
exactly what insulin’s role is in the

hippocampus, but studies have indi-
cated that it likely impacts memory.

One recent study showed that
high saturated fat intake in male rats
interfered with insulin signaling in the
hippocampus, which led to interfer-
ence with hippocampal function and
corresponding relational memory
abilities.

Third, a diet high in saturated
fat and refined sugar in male rats
showed increased oxidative stress,
which damages brain cells and
reduces the efficacy of cell-to-cell
communication in the hippocampus.

Dietary components such as satu-
rated fat may also exacerbate inflam-
mation in the brain, which has been
linked to cognitive decline in aging
and risk of developing Alzheimer’s
disease.

Inflammation disrupts many of
the chemical pathways instrumental
in memory formation, such as those
that rely on dopamine and glutamate.
The nerves themselves become slug-
gish and information travels far more
slowly.

LE: Besides cutting out high-fat and
high-Gl foods, what nutrients can
someone take to improve memory?

Dr. Naidoo: Curcumin has antioxi-
dant, anti-inflammatory, and neuro-
trophic activities. In fact, one recent
review of 32 animal and laboratory
studies showed that it can reverse
some brain damage caused by
Alzheimer’s.

A 2019 review of curcumin studies
also showed improvement in atten-
tion, overall cognition, and memory.

Another is saffron. In 2010, Shahin
Akhondzadeh and his colleagues
tested whether saffron could impact
cognition. They administered either
15 mg capsules of saffron or a pla-
cebo twice daily to people with mild
to moderate Alzheimer’s disease.
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After 16 weeks, saffron produced a
significantly better outcome on cog-
nitive function than placebo.

LE: Many of our readers struggle
with getting adequate sleep. How
can you eat for better sleep?

Dr. Naidoo: The best recipe for
sleep often lines up with a healthy
diet. For example, in 2014, Ryoko
Katagiri and her colleagues reported
that women who ate more noodles
and sweets and less vegetables and
fish had worse sleep than those with
healthier diets.

Broadly speaking, | recommend
you follow a healthy, whole-foods
diet like the Mediterranean eating
pattern, and make sure to include or
exclude certain foods based on how
they affect your sleep.

LE: What is one specific nutrient
that’s been proven to help improve
sleep?

Dr. Naidoo: You can add
improved sleep to the long list of
benefits of omega-3 polyunsatu-
rated fatty acids. A number of stud-
ies in animals demonstrate that
omega-3s decrease inflammation
and normalize sleep, and that they
protect the brain from memory
impairment in sleep-deprived mice.

There are also an increasing num-
ber of studies that demonstrate the
beneficial effects of omega-3s on
human sleep.

For instance, in 2018 Leila
Jahangard and her colleagues con-
ducted a study on 50 depressed
patients. Compared to those on
a placebo, the participants who
received omega-3s improved their
depression, anxiety, and emotional
control, and over time they improved
their sleep as well.

LE: What are some ways to help
clear up brain fog?

Dr. Naidoo: “Brain fog” occurs
when you cannot think clearly,
when you cannot concentrate or
multitask, or when you lose short-
term and long-term memory.

In 2015, Theoharis Theoharides
and his colleagues showed that
luteolin, a type of flavonoid, has
numerous neuroprotective prop-
erties that decrease brain fog. As
an antioxidant and anti-inflamma-
tory agent, this substance prevents
toxic destruction of nerve cells in
the brain.

In 2018, Lucy Harper and her
colleague Justine Bold showed that
gluten can cause brain fog. After
consuming gluten, some people
find themselves thinking less clearly
and wanting to sleep all day. If you
are suffering from brain fog, cut out
gluten to see if you improve. It may
turn out that you have celiac dis-
ease or non-celiac gluten sensitivity.

Phosphatidylserine (PS) is
required for healthy nerve cell mem-
branes and coverings, and its pro-
tective effects can prevent brain
fog. In 2010, Akito Kato-Kataoka
explained that six months of soy-
bean-derived PS improved memory
function in elderly Japanese adults.

LE: What are your thoughts on
taking drugs to treat mental health
issues?

Dr. Naidoo: Modern mental
health medications can be a god-
send to patients who struggle with
a variety of disorders, and | don’t
want to downplay their impor-
tance as a therapy in many circum-
stances.

But what sometimes gets lost in
discussions about mental health is
a simple truth: the food you eat can

have just as profound an effect on
your brain as the drugs you take.

It’s important to work with a men-
tal health professional to develop the
right mix of psychotherapy and anti-
depressant medication when neces-
sary. But no matter what, the food
you eat will be an important part of
the puzzle. ®

Excerpted from This is Your Brain
on Food. Copyright © 2020 by
Uma Naidoo, MD. Used with
permission of Little, Brown Spark,
an imprint of Little, Brown and
Company. New York, NY.

All rights reserved.
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BOOST YOUR FREE

STERONE

Testosterone builds muscle,
\ maintains sexual health,
/ supports cardiac function,
strengthens bones, and
nourishes brain cells.'?

Testosterone Elite helps
maintain healthy testosterone
levels:*

T + A clinical trial showed that
pomegranate and cacao
elevated free testosterone
levels 48% in just eight
weeks.?

* Luteolin increases a protein
for testosterone synthesis
and inhibits aromatase, an
enzyme that breaks down
testosterone.*®

+ Just one capsule a day.

PLANT-BASED
NUTRIENTS
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SUPERFOODS

BY LAURIE MATHENA

When it comes to superfoods,
it doesn’t get much more nutrient-
dense, tasty, portable, or versatile
than apples.

Eating just one apple per day
has been associated with a lower
risk of dying from cardiovascu-
lar disease, cancer, or all-cause
mortality."

But eating more could be even
better.

According to a study published
in the American Journal of Clinical
Nutrition, eating two apples per
day reduced LDL cholesterol and
triglyceride levels in people with
slightly elevated levels.?

Higher apple consumption has
been tied to a lower risk of numer-
ous types of cancer,?® along with a
lower risk of cardiovascular disease,
asthma, and type 1II diabetes.*

A review of human, culture, and
animal studies has also demon-
strated that frequent apple con-
sumption has beneficial effects on
lipid metabolism, vascular function,
and inflammation.®

This could be due in part to their
high level of phytochemicals such
as quercetin, flavonoids, and
carotenoids.*

These studies prove the truth of
the popular adage: An apple a day
really can keep the doctor away. ®
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NEW PRODUCTS

Live long with Clear away
this little-known those mental

amino acid. cobwebs.

Feeling foggy? Stop
turning to caffeine to

battle mental fatigue.
Brain Fog Relief combines

polyphenol-rich mango-leaf Hfﬁﬁmﬂ
extract with a standardized Brain Fog
peppermint oil to support Relief

neurological pathways
to encourage cognitive
performance—so you can

think with a clear head.
LIFE Item #02510 » 30 softgels
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Item #02431
Ergothioneine is an 5 mg 30 vegetarian capsules
amino acid found in white @ NON
button mushrooms and
other dietary sources that
may play a crucial role in long-term
health and longevity. Your body doesn’t
produce it on its own—but fortunately,

Essential Youth L-Ergothioneine delivers
5 mg of ergothioneine in a convenient

daily supplement.
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28 SLEEP LOSS AND WEIGHT GAIN

Human research links sleep loss with weight gain.
Four recent published studies reveal a partial solution.

RELIEF FOR DRY EYES

Clinical results show oral maqui berry boosts tear production
by 89% and reduces eye discomforts.

HIGHER OMEGA-3 BLOOD LEVELS ADD HEALTHY YEARS

A 2021 study found people with higher omega-3 blood levels
live 4.7 years longer. Other studies link higher omega-3s to a
34% lower all-cause mortality risk.

CURB HUNGER AND BURN FAT

In a clinical trial, lemon verbena combined with hibiscus flowers
decreased hunger by 56.4% and decreased weight by 5.4%.

PROTECT AGAINST AGE-RELATED BONE LOSS

Human trials show that a high-dose, 45 mg, of vitamin K2
daily increases bone density and reduces fracture incidence.

CURCUMIN DELIVERED TO THE BRAIN

Curcumin helps form new neurons and protect memory.
New data demonstrate how curcumin penetrates the
blood-brain barrier.
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