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The Two-Per-Day multinutrient 
formula is superior to commercial 
multivitamins because it provides 

vastly higher potencies of vitamins, 
minerals and plant extracts.

 

Compare Two-Per-Day Multivitamin  
to the Leading Brand Centrum®

Centrum® 
Can’t 

Compete
 

These products are available at fine 
health food stores everywhere.

50 TIMES	 THE VITAMIN B1

25 TIMES	 THE VITAMIN B6

12 TIMES	 THE VITAMIN B12

10 TIMES	 THE BIOTIN

10 TIMES	 THE SELENIUM

8 TIMES	 THE VITAMIN C

3 TIMES	 THE VITAMIN E

2.5 TIMES	 THE VITAMIN B3

2 TIMES	 THE VITAMIN D

2 TIMES	 THE ZINC

Compared to Centrum® 

Two-Per-Day Provides:

Alpha lipoic acid, quercetin 
and plant extracts lacking in
most commercial multivitamins.

“Covers all 
the bases.”

Brian
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C U S TO M E R 
R E V I E W

Two-Per-Day Multivitamin Tablets
  

Item #02315 • 120 tablets (two-month supply) 

Two-Per-Day Multivitamin Capsules
  

Item #02314 • 120 capsules (two-month supply) 
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Crominex® 3+, Capros® and PrimaVie® are patent protected and registered trademarks of Natreon, Inc. Lycored LycoBeads® is a registered trademark of Lycored; Orange, New Jersey.  
SelenoExcell® is a registered trademark of Cypress Systems Inc. L-OptiZinc® is a Lonza trademark, registered in the USA.
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93.35 grams of powder
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Brain
Feed The

with Neuro-Mag®

Magnesium L-Threonate

Magnesium has important functions in the brain.1 

Neuro-Mag® provides a special form called mag-
nesium L-threonate that is beneficial for memory 
and cognitive health.2-5 In a clinical study magne-
sium L-threonate was shown to improve short-term 
working memory and cognition (including executive 
functions).3

Magtein® is a trademark of Magceutics®, Inc. and is distributed exclusively by AIDP, Inc. Magtein® is protected under a family of US patents, pending patents, and is protected worldwide.
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This product is available at fine health food stores everywhere.

Phages target unwanted 
intestinal bacteria, allowing 
beneficial strains to flourish. 

FLORASSIST® GI provides a 
7-strain blend of probiotics in 
a dual encapsulation formula 
to deliver beneficial bacteria 
and phages where you need 
them the most.

   

Dual-Encapsulation Delivery 

Item #02125

30 liquid vegetarian capsules

Note: Color of inner capsule may vary but does 
not affect ingredients.

“I’m happy  
with this  
product!”

Laura
VERIFIED CUSTOMER 

REVIEW

FLORASSIST® GI  
for a Healthy Digestion
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These products are available at fine health food stores everywhere.

Fish oil is a popular supplement people use to boost 
omega-3 levels in the heart, brain, eyes, and other tissues. 

Super Omega-3 provides healthy components of the 
Mediterranean diet including highly purified fish oil,  
sesame lignans, and standardized olive fruit extracts.

* �IFOS™ certification mark is a registered trademark of Nutrasource Diagnostics, Inc.  
This product has been tested to the quality and purity standards of the IFOS™ program 
conducted at Nutrasource Diagnostics, Inc.

Fish Oil + Olive Fruit +  
Sesame Lignans = 

   

SUPER 
OMEGA-3 Item #01982* 

120 softgels

2,520 mg  
of EPA/DHA Fish Oil,  

Sesame Lignans,  
Olive Extract, Krill & 

Astaxanthin in  
four softgels

Item #01988 
120 softgels

CAUTION: If you are 
taking anti-coagulant 
or anti-platelet 
medications, or have a 
bleeding disorder, 
consult your healthcare 
provider before taking 
these products. 

2,400 mg  
of EPA/DHA Fish Oil,  
Sesame Lignans &  

Olive Extract in 
four softgels



CoQ10 helps energize every  
cell in your body. 

But standard CoQ10 (called 
ubiquinone) isn’t as well 
absorbed. 

The ubiquinol form of CoQ10 
maintains higher blood 
concentrations.
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Item #01733 | Best in Class
Supercharged heart health &  

general fatigue fighter

100 mg • 30 softgels

Item #01431
Our maximum  
dose ubiquinol

200 mg • 30 softgels

Item #01426 | Best Seller
Our customer favorite  

CoQ10 formula

100 mg • 60 softgels • 2-month supply

Power Up Your 
Hard-Working 
Heart

PrimaVie® is a registered trademark of Natreon, Inc.  
Q+®, Kaneka Ubiquinol™, and the quality seal™ are registered or pending trademarks of Kaneka Corp. 

These products are available at fine health food stores everywhere.

“I have been taking it 
for many years  
would not stop.”
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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 
board-certified in internal medicine, emer-
gency medicine, and anti-aging/regenera-
tive medicine. He is the director of Med-Link 
Consulting, which specializes in bioidentical 
hormone replacement therapy, natural alter-
natives, anti-aging, and degenerative diseases. 
He holds U.S. patents for a multivitamin/min-
eral supplement, 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.

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 Iowa 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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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 cancer  
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. 

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 Heart Attacks Are Not Worth Dying For, The 
Great American Heart Hoax, and The Complete 
Mediterranean Diet. For more information visit www.
DrOzner.com.

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

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

Longevity and regenerative medicine doctor Neil 
Paulvin identified taurine as the top anti-aging 
supplement in an article published on CNBC.1 He 
said he has been taking it daily for the past sev-
eral years and has noticed its benefits.

Taurine is one of the most abundant amino acids 
in the body. It is found in most tissues, includ-
ing the heart, liver, kidneys, and brain. Its pres-
ence in these areas helps promote a healthy heart 
and brain, cell membrane stability, healthy insulin 
response and nervous system function, and more.2

Studies show that taurine promotes vasodilation, 
which helps improve blood flow and reduces 
blood pressure levels. It helps the body’s mito-
chondria function properly. It can also boost 
brain function, support healthy muscles, and help 
repair DNA damage. 

One population study of 25 countries found that 
people living in Okinawa, Japan, had the highest 
intake of taurine.2 They also had the lowest rate of 
heart disease among the countries studied—and 
the longest lifespan. 

Although the body produces a small amount of 
taurine, production declines with age and is insuf-
ficient to maintain optimal health.3 

Editor’s Note: “I personally take about 2,000 mg per day,” 
Dr. Paulvin said, “but for those new to taurine supplements, 
I recommend starting with a lower dosage—around 500 to 
1,000 mg—and then working your way up. Of course, it’s 
always best to consult with a physician before starting any new 
supplement.”1 

References 
1.	�Available at: https://www.cnbc.com/2023/10/27/longevity-

doctor-says-this-is-the-no-1-supplement-he-takes-every-
day-to-slow-down-aging.html. Accessed January 22, 2024  

2.	Adv Exp Med Biol. 2009;643:13-25.
3.	Mol Med Rep. 2021 8;24(2):605.
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Omega-3 Helps Support 
Healthy Inflammatory  

Response in  
Long-Distance Runners

Intake of omega-3 fatty acids by 
long-distance runners offers protec-
tion against an increased inflamma-
tory response to exercise-induced 
injury, a recent study found.* The 
authors noted that marathon runners 
are at risk of muscle injury and heart 
arrhythmias and dysfunction.

The study included 24 long-distance 
runners who received 3,000 mg 
omega-3 fatty acids or a placebo 
daily for three weeks. Cardiac mark-
ers and inflammatory cytokines were 
measured in blood obtained before, 
immediately after, one hour after, and 
24 hours after exercise tests that were 
conducted prior to and at the end of 
the three-week treatment period. 

In the omega-3 group, the Omega-3 
Index, erythrocyte membrane 
omega-3 and HDL levels were higher, 
and triglycerides were lower after 
three weeks, compared with before 
the treatment period. Following treat-
ment, in this group, compared to 
post-exercise levels measured prior 
to the treatment period, inflamma-
tion mediators and markers of cardiac 
damage were lower and adiponectin 
increased following the exercise test.

Editor’s Note: Research has found that endur-
ance training is associated with a reduction 
in erythrocyte (red blood cell) omega-3 fatty 
acids. Omega-6 polyunsaturated fatty acid-
derived lipid mediators released in response 
to exercise-induced muscle damage promote 
inflammation. Additionally, indicators of cardiac 
damage increase following marathon participa-
tion. Although these markers return to normal 
within 48 hours, repetitive increases may have 
long-term adverse effects.

* J Hum Kinet. 2023 Oct 27:89:123-138.
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Vitamin B6 Reduces  
Adverse Reactions from  

H. pylori Treatment

Findings from a recent clinical trial 
suggest that vitamin B6 could help 
decrease adverse reactions associ-
ated with the main eradication ther-
apy for Helicobacter pylori (H. pylori) 
infection.* 

The two-week trial included 280 men 
and women diagnosed with H. pylori. 
Half of the participants were random-
ized to receive the standard “quadru-
ple therapy treatment” which consists 
of a proton pump inhibitor, a bismuth 
agent, tetracycline, and metronidazole. 
The other 130 participants received 
the same treatment with the addition 
of 20 mg of vitamin B6 twice per day. 
At the end of the treatment period, 
participants were given a breath test 
to determine whether treatment for H. 
pylori was successful.

The percentages of H. pylori eradica-
tion in each group were statistically 
similar. But while 74.62% of the group 
that received H. pylori treatment alone 
experienced adverse reactions, these 
effects occurred among only 56.92% 
of those whose treatment was com-
bined with vitamin B6. Dizziness, 
headache, and loss of muscle coordi-
nation occurred in 58.7% of the group 
that did not receive vitamin B6 and in 
only 14.63% of the B6 group. None of 
those who received B6 experienced 
any moderate or severe gastrointesti-
nal symptoms, compared with a third 
of the group that did not receive the 
vitamin.

Editor’s Note: “H. pylori infection is one of the 
most common bacterial infections, affecting ap-
proximately 50% of the global population,” the 
authors stated.

* BMC Infect Dis. 2023 Sep 11;23(1):590.
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Coffee, Tea Drinking at  
Midlife Linked with Less Frailty 

in Later Years

A study revealed an association 
between drinking coffee or tea during 
middle-age and less physical frailty 
in older age, in a dose-response rela-
tionship.*

The study included 12,583 men 
and women, average age 53 
on enrollment, from 1993–1998. 
Questionnaires obtained information 
concerning their intake of caffein-
ated beverages. Participants were 
weighed at the second follow-up, dur-
ing 2006–2010. At the third follow-up, 
during 2014–2017, energy levels and 
handgrip strength were evaluated 
and timed up-and-go testing was 
conducted. 

The results showed that the odds 
of physical frailty at the third year 
follow-up were 46% lower for cof-
fee drinkers compared to the odds 
of frailty in those who drank no  
coffee. The odds of frailty were also 
18% lower among daily tea drink-
ers compared to the odds of frailty 
in those who consumed it less than 
once a month. 

Editor’s Note: “…physical frailty was  
assessed using a modified version of the 
Cardiovascular Health Study frailty phenotype 
that included weight loss, exhaustion, slowness, 
and weakness,” the authors stated.

* J Am Med Dir Assoc. 2023 Jul 21:S1525-
8610(23)00575-3.
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Iron Deficiency,  
Iron-Deficiency Anemia 

Prevalent in U.S.  
Females 12-21

A recent study found that the preva-
lence of iron deficiency and anemia in 
teen girls and young women is high 
enough to warrant routine screening 
of this group for these conditions. Iron 
deficiency is not routinely checked 
in this age group and instead, only 
non-pregnant female adolescents 
and women are screened every 5-10 
years for anemia by measuring hemo-
globin.* 

The study was comprised of 3,490 
girls and women aged 12–21 who 
were enrolled in the National Health 
and Nutrition Examination Survey 
(NHANES). Iron deficiency was 
defined as a ferritin level of less than 
25 mcg/L and iron-deficiency anemia 
was defined as ferritin of less than 25 
mcg/L and hemoglobin of less than 
12 mg/dL.

Iron deficiency was found in 38.6% 
of the group, and 6.3% had iron-defi-
ciency anemia. While menstruation 
was a risk factor for both conditions, 
over 25% of the girls who were not 
yet menstruating were deficient.

Editor’s Note: “Although screening for anemia 
by measurement of hemoglobin level is recom-
mended, there is benefit in identifying and 
treating iron deficiency in those without anemia 
because supplementation improves exercise 
performance and reduces fatigue, and iron de-
ficiency is associated with increased all-cause 
mortality,” the authors wrote.

* JAMA. 2023 Jun 27;329(24):2191-2193.



Found in seafood and algae, as little  
as 50% of astaxanthin is normally 
absorbed in the bloodstream.1,2

Life Extension® combines 4 mg of 
astaxanthin with a  blend of four  
phospholipids, which has been shown 
to enhance carotenoid absorption by 
several-fold.3
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healthspan.9-11 A clinical study showed 
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BY JOSEPH LICHT

Every day, your eyes are bombarded by various 
harmful biological and environmental factors. 

Ultraviolet light, oxidative stress, and high blood 
sugar are among the most damaging causes of 
premature ocular disorders.1 

Two carotenoid pigments, lutein and zeaxan-
thin, protect eye tissues from multiple types of 
injury.2-6

Humans cannot make carotenoids.7 Modern 
diets don’t always provide enough for optimal 
protection.8,9 

The importance of lutein and zeaxanthin cannot 
be overlooked. 

They are capable of guarding against drivers 
of age-related visual loss, including macular 
degeneration, diabetic retinopathy, cataracts, 
and glaucoma.10-14

Intake of abundant amounts of a range of carot-
enoids is one of the healthiest proactive steps 
you can take to maintain vision.
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Cataracts
Cataract is the clouding of the lens that is common 

in older individuals. Diabetes, smoking, and ultraviolet 
rays from sunlight exposure are also associated with 
cataract formation.26 This impedes vision and is the 
leading cause of vision loss in the United States.27 

Carotenoids can filter out harmful light in the lens. 
Studies have found that individuals with a higher intake 
of lutein have lower rates of cataracts.13 

Glaucoma
Glaucoma can damage the optic nerve, leading to 

vision loss and blindness in older adults. It is an abnor-
mality of the drainage system of the eyes that causes 
excess pressure in the eyes due to fluid retention. 

A higher dietary intake of carotenoids, including 
lutein and zeaxanthin, is associated with a lower risk 
of glaucoma.

In human studies a protective trend was observed in 
individuals consuming higher dietary carotenoids who 
had lower risk of glaucoma.14 In clinical studies of glau-
coma patients, oral intake of carotenoids helps protect 
against the progression of vision loss and improves 
visual performance.14,28,29

Support Healthy Vision
Eyes actively take up lutein and zeaxanthin, con-

centrating these carotenoids in the retina and other 
ocular areas.15-18

Carotenoids serve multiple purposes. For one, they 
filter out potentially harmful wavelengths of light, cap-
turing their energy and safely dissipating it.2-6

Light rays are a form of electromagnetic radiation 
that can inflict significant damage.

Lutein and zeaxanthin protect against the oxi-
dative damage and inflammation that contribute to 
chronic eye disease, including cataracts and macular  
degeneration.19,20

Oral intake of lutein and zeaxanthin has been shown 
to boost their content in the eyes, protecting against 
common age-related disorders that cause vision loss.

Age-Related Macular Degeneration
The macula is the most important part of the retina. 

It is where most photoreceptors reside and is respon-
sible for crisp, high-resolution vision.

When consumed in adequate amounts, lutein and 
zeaxanthin build an effective barrier in a layer of the 
retina called the retinal pigment epithelium. There 
they help filter out harmful ultraviolet light while reduc-
ing oxidative stress and inflammation.

These effects may help prevent the development of 
macular degeneration. 

One study conducted over more than 20 years found 
that people with the highest intake of lutein and zea-
xanthin have a stunning 41% lower risk of advanced  
macular degeneration.21

In clinical studies, older adults who already have 
macular degeneration, taking lutein and zeaxanthin 
has been shown to slow its progression and improve 
visual function, including:11,16,17,22,23

•	 Reducing nighttime glare,

•	 Improving visual contrast, and 

•	 Boosting visual acuity (sharpness). 

Poor night vision is a common early 
warning sign of macular degeneration.24 In 
a clinical trial of older adults with poor night 
vision, daily intake of a lutein-zeaxanthin 
blend improved multiple markers of nighttime 
visual function.25
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Lutein and zeaxanthin act as a blue light filter in 
the eyes, safely absorbing the wavelengths associated 
with long hours spent looking at digital displays.3-5

Summary
Oral intake of carotenoids can help reduce the risk 

of long-term vision loss and eye disease, and protect 
the eyes from modern digital eye strain.

Free radical stress, high blood sugar, and ultraviolet 
light damage eye tissues and can lead to vision loss.

Consumed orally, the carotenoids lutein and zea-
xanthin are taken up by eye tissues to act as shields 
against these damaging factors.

Studies show that increasing levels of these carot-
enoids can improve visual function while defending 
against the development and progression of macular 
degeneration, cataracts, glaucoma, and other eye 
diseases. •

Diabetic Eye Disease
Diabetic retinopathy, eye disease resulting from 

poor blood glucose control, has become one of the 
most common causes of vision loss.

Patients with diabetic eye disease typically have 
lower levels of lutein and zeaxanthin than healthy 
adults. In these patients, taking carotenoids improves 
visual function, boosting visual clarity and contrast.14,30

Digital Eye Strain
LED lights and screens emit much more harmful 

blue light than natural sunlight.31

While most eye damage accumulates over time, 
chronic long exposure to digital screens can also cause 
short-term symptoms known as digital eye strain.32 

These symptoms may include blurred vision, head-
aches, dry eyes, neck, shoulder, and back pain. An 
estimated six out of 10 people in the U.S. suffer from 
some of these symptoms.32

Lutein and Zeaxanthin 
Guard Against Eye 
Damage

n	� Oxidative stress, elevated blood 
sugar, and ultraviolet light from the 
sun can damage the eyes.

n	� With increasing age, damage from 
these factors accumulates and can 
lead to eye disease and vision loss.

n	� Carotenoid pigments can protect 
against these factors. They can only 
be obtained through diet or direct 
oral intake.

n	� Studies show that higher intake of 
the carotenoids lutein and zeaxan-
thin improves visual function and 
helps reduce the development and 
progression of macular degenera-
tion, cataracts, glaucoma, and other  
disorders.

W H A T 
Y O U 

N E E D 
T O 

K N O W
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Other Compounds That  
Promote Eye Health

Other nutrients can support eye health, 
including:

Astaxanthin, a carotenoid responsible 
for the reddish-pink coloration of salmon, 
flamingos, and crustaceans. It has been 
found to have protective effects in the 
eyes and may help prevent the progression 
of eye disease.33,34

Saffron, a spice that has been used for 
centuries, if not longer, for various ail-
ments. It improves visual function and 
can help improve symptoms of macular 
degeneration.35,36
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Three NUTRIENTS 
that Drive

HEALTHY 
AGING

As we age, cellular damage accumulates, 
chronic conditions crop up, and mortality 
risks skyrocket.1

In recent years, three nutrients were 
independently shown to delay aging 
processes and support healthy lifespan 
in cell and animal studies:

	 •	� The amino acid taurine, 

	 •	� The polyamine spermidine  
from wheat-germ, and 

	 •	� The mineral lithium.

Seeking confirmation in humans,  
scientists turned to large epidemiological  
observational studies.

They found that higher dietary intake cor-
relates with lower mortality and reduced 
risk of several age-related conditions 
(also known as increased healthspan).2-7

These findings suggest that supple-
mentation with taurine, lithium, and  
spermidine may promote healthy aging 
and longevity. 
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Spermidine
Spermidine is a polyamine (a compound having two 

or more amino groups) found in all living organisms  
and many foods, including mushrooms, legumes, corn, 
and whole grains.25 It is commonly extracted from 
wheat germ.

Spermidine is also known to mimic the anti-aging 
effects of caloric restriction, such as support of 
autophagy (the recycling of old or damaged cell parts, 
often referred to as “cellular housekeeping”).26 

In humans, levels of spermidine decline with aging.27

This is a potential problem. Human epidemiological  
observational studies show higher dietary intake of 
spermidine is correlated with lower risk of chronic  
diseases and reduced mortality.  

Spermidine is considered an age-delaying agent that 
helps protect against chronic disorders and reduce 
mortality.6,26 

Several human observational studies found a  
correlation between higher dietary intake of spermidine 
and:5,7,28-30

•	� Lower mortality risk,

•	� Decreased risk of cardiovascular issues  
and related mortality,

•	� Reduced cognitive impairment risk, and 

•	� Lower blood pressure.

Pre-clinical studies have demonstrated that  
spermidine may help dissolve amyloid plaques in the 
brain by autophagy. This may help with age-related 
memory decline. 

Taurine
Taurine is an amino acid found in nearly all tissues.8,9

It is produced in small amounts by the body, but  
levels drop with age. In epidemiological studies, 
by human adulthood, taurine production may be  
inadequate to maintain optimal health.9,10

In the large, over 25-year-long epidemiological study 
EPIC-Norfolk, researchers found a correlation between 
higher blood taurine levels and lower risks of various 
age-associated pathologies.11,12

Another large population study, coordinated by 
the World Health Organization and spanning 24  
populations in 16 countries, showed that higher urinary 
levels of taurine were associated with lower mortality 
rates from ischemic stroke.2,13 

In human randomized controlled studies, oral taurine 
intake has been shown to improve markers of health 
implicated in rapid-onset aging,14-17 along with sup-
porting multiple aspects of cardiovascular health, like 
blood pressure,18-20 lipid profile,18 fasting glucose,15,21,22 
athletic performance,19,23 and cognition.17,24

In animal studies, taurine extends lifespan. Taurine 
intake:11

•	� Increased median lifespan in worms  
by 23%,

•	� Increased median lifespan in mice  
by up to 12%,

•	� Increased life expectancy in elderly mice  
by up to 25%, and 

•	� Improved multiple biomarkers of aging  
in middle-aged monkeys. 

++
Taurine Wheat Germ Lithium

++
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A clinical trial of participants aged 60-100 years 
found that oral spermidine supplementation at doses of 
0.9 - 3.3 mg/d (wheat germ extract) improved memory 
scores as compared to placebo.31

Pre-clinical and clinical evidence has shown that 
functions aided by spermidine include:6,27,30,32,33

•	� Metabolism of lipids,

•	� Regulation of cell growth,  

•	� Lowering of inflammation levels,

•	� Neuroprotection,

•	� Cardioprotection,

•	� Enhanced anticancer immune response  
(in rodent models), and

•	� Autophagy. 

In animal studies, spermidine intake increases 
median lifespan by:28,33-37

•	� 3-fold in yeast,

•	� 30% in flies,

•	� 15% in worms, and

•	� 10% in old mice.

Lithium
Lithium is a mineral found in rocks and subsoil in 

some geographical areas. Some natural water sources 
contain small amounts of this element.

Pre-clinical evidence has shown that lithium can:38-43

•	� Inhibit GSK-3 (glycogen synthase kinase-3), 
an age-accelerating enzyme,

•	� Help maintain longer telomeres (protective caps 
on the ends of chromosomes tied to increased 
longevity),

•	� Regulate genes related to healthy DNA,

•	� Help protect against dysfunctional senescent 
cells that contribute to age-related disease and 
accelerated aging,

•	� Increase activity of beneficial neurotransmitters,

•	� Increase brain-derived neurotrophic factor, a 
signaling molecule that protects brain cells and 
augments their function, and

•	� Reduce buildup of beta-amyloid, a plaque 
associated with Alzheimer’s disease.

Studies indicate that lithium can promote healthy 
overall aging and reduce mortality.

Lithium administration was shown to increase  
lifespan in both roundworms38 and fruit flies.39 In one 
study, lithium increased the lifespan of worms by an 
astonishing 46%.44

Age the Healthy Way
n	� Animal and human studies show that 

higher dietary intake of the nutrients  
taurine, spermidine, and lithium is  
correlated with lower mortality, better 
health, and increased longevity.

n	� In animal studies, each of these  
compounds substantially increases 
median lifespan.

n	� Human data show that these nutrients 
inhibit a broad range of age-related  
diseases and promote healthy aging.

W H A T 
Y O U 

N E E D 
T O 

K N O W
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In humans, people taking high-dose lithium for 
medical reasons generally have lower mortality rates, 
including lower rates of death due to cardiovascular 
disease.45,46

Other human observational data revealed that the 
rates of death from Alzheimer’s are higher in areas 
with low levels of lithium in the water.47

Two other observational studies showed that people 
living in areas with lithium in the drinking water tend to 
live longer.3,4

How They Work
These three nutrients may beneficially influence the 

hallmarks of aging in multiple ways.
Taurine promotes DNA repair processes in the body, 

which help protect against mitochondrial dysfunction, 
inflammation, and cell senescence.48,49

Spermidine helps regulate autophagy, helps pro-
mote anti-inflammatory activity, and suppresses harm-
ful compounds produced by senescent cells.28,32,50-52

Lithium may help prevent the shortening of  
telomeres associated with aging. By inhibiting the age-
accelerating enzyme GSK-3, it supports cell defense 
and synthesis of the energy source glycogen.38,53

Together, these actions may help reduce the risk of 
age-associated disorders and promote healthy aging.

Summary
The compounds taurine, spermidine, and lithium  

have been shown to potentially slow the aging  
process, inhibit development of age-related disease, 
and extend longevity.

Large observational human studies suggest that 
each of these nutrients prolongs healthy human  
lifespan.

Taken together, taurine, spermidine, and lithium may 
have significant mechanistic benefits on healthy  
aging. •
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BY SARAH A. LOBISCO, ND, IFMCP

An estimated 537 million adults worldwide have  
type II diabetes, and the numbers are rising.1

The high blood sugar that defines diabetes can lead 
to a host of dangerous conditions including heart 
disease, vision loss, kidney failure, and other major 
health problems.2 All of which significantly contribute 
to accelerated aging.3

Curcumin, derived from the turmeric root, has been 
clinically shown to help reduce multiple risk factors 
for type II diabetes and to lower elevated blood sugar 
in those with diabetes or prediabetes.4-6

Managing type II diabetes can be challenging for both 
patient and doctor.  While physicians usually recom-
mend diet, exercise, and medications for treating 
patients with type II diabetes, research is showing 
that curcumin can provide additional support.6
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Curcumin can help protect against the development 
of diabetes and the harm diabetes can do in multiple 
ways, including:18

•	� Activating PPAR-gamma, a metabolic  
regulator that increases insulin sensitivity 
and lowers insulin resistance,18,20

•	 �Anti-inflammatory actions, including  
inhibiting signaling molecules that increase 
inflammation,18 

•	� Improving the function and health of cells 
that make insulin,18,21 

•	� Reducing the formation of advanced  
glycation end products and protecting 
against the damage they can do,22,23

•	� Antioxidant activity, which reduces oxida-
tive stress, and

•	� Improving lipid levels, reducing some  
markers of metabolic dysfunction and heart 
disease.

In animal models, curcumin extract shows prom-
ise in helping to prevent diabetes development and 
decreases insulin resistance.15,18,19,24 

       Insulin Resistance and Diabetes
When we take in food, our blood sugar rises. That 

signals the pancreas to release a hormone called insu-
lin, which helps cells use that glucose for energy. As a 
result, blood sugar falls again.

Type II diabetes results from insulin resistance 
when cells don’t respond properly to the hormone. 
Blood sugar levels stay elevated, which is known as 
hyperglycemia.7  

Hyperglycemia can lead to systemic complications 
including diseases of the heart, blood vessels, kidneys, 
eyes, and nervous system, and an increased risk for 
cancer.2

How Diabetes Harms the Body
Inflammation likely contributes to the development 

of insulin resistance, and worsens hyperglycemia, in 
diabetes.8,9 

That high blood sugar triggers more inflammation, 
which drives accelerated aging10 and risk for chronic 
illness, including heart disease and cancer.9,11,12 

Excess glucose also leads to oxidative stress, 
which can severely damage cells and tissues.8,13 Among 
other problems, oxidative stress results in:14

•	� Decreased glucose transport and  
insulin secretion,

•	� Protein and DNA damage,

•	� Increased vascular permeability.

How Curcumin Helps
For thousands of years, turmeric root has been 

used as a traditional Asian medicine.
The most studied compounds in turmeric are  

curcuminoids, which include curcumin and related 
compounds.15-17 

Scientists have discovered that curcumin has mul-
tiple molecular targets that make it ideal for modulating 
certain molecular pathways to help reduce the risk of 
elevated blood sugar.18,19

Specifically, curcumin has many health-promoting 
properties, including antioxidant, anti-inflammatory 
and blood sugar lowering effects.18,19 
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Human Trials
Clinical trials and meta-analyses have shown that 

curcumin intake can benefit those with type II diabe-
tes or prediabetes, and even those who are completely 
healthy.6,21,25-27

In a randomized controlled trial of overweight people 
with type II diabetes, taking 1,500 mg of curcumin for 
10 weeks resulted in significantly lower fasting blood 
glucose of 7 mg/dl in those taking the curcumin supple-
ments as compared to the baseline group. 

Help Prevent and 
Control Diabetes

n	� High blood sugar and type II diabetes 
cause damage throughout the body.

n	� Curcumin, derived from the turmeric 
root, can reduce multiple risk factors for 
developing diabetes, including oxidative 
stress and inflammation.

n	� Curcumin also reduces insulin resis-
tance and lowers high blood sugar, 
helping to prevent the worst damage 
diabetes can do.
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In the placebo arm of this study, a 3 mg/dl rise was 
observed as compared to baseline. Additionally, there 
was a decline in body weight by 1.4 lbs. in average 
body weight in the group that received curcumin as 
compared to the baseline.25 

Another trial of patients with type II diabetes 
found that taking 1,500 mg of curcumin for 10 weeks 
decreased triglycerides and inflammatory markers. 
Interestingly, it also increased levels of adiponectin, a 
hormone that enhances insulin sensitivity.26 Low levels 
of adiponectin are associated with type II diabetes and 
obesity.28

Wide-Ranging Antidiabetic Benefits
Many reviews and analyses of clinical trials have 

also concluded that curcumin can be a beneficial sup-
port to help manage diabetes and metabolic health.

In a review of seven clinical studies of people with 
type II diabetes, taking curcumin at doses ranging from 
80 mg to 1,500 mg led to improvements across a range 
of health markers related to type II diabetes:6 

•	� Improvement in lipid levels, including reduc-
tions in total cholesterol, LDL cholesterol, a 
lipid that increases risk of heart disease, and

•	� Reduction in HbA1c levels (frequently used 
to diagnose prediabetes and diabetes) on 
average 0.42 mg/dl in treatment groups as 
compared to baseline. 
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Additional reviews of trials in people with type II 
diabetes and prediabetes found that taking curcumin 
led to improvements in insulin and blood sugar lev-
els, increased levels of adiponectin, the hormone that 
improves insulin sensitivity, liver enzymes, lipid levels, 
and more.5,29 

Taken together, these studies and reviews show that 
curcumin may lower the chances of developing type II 
diabetes to begin with and can reduce some of its con-
sequences in those who already suffer from diabetes. 

	 Summary
Type II diabetes is an escalating epidemic. 
Curcumin has shown an ability to help prevent its 

development. 
It also lowers damaging high blood sugar and pre-

vents some of its unhealthy effects in those who already 
have type II diabetes or prediabetes. •
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At least half of all men over age 50 wake up once 
or more during the night to urinate.1

The need to urinate twice or more nightly increases 
with age, affecting up to 62% of those aged 70-80.2 

Known as nocturia, waking to use the bathroom 
at night is one of the most common lower urinary 
tract symptoms in older men. It disrupts sleep and 
can leave people exhausted and irritable.3

Many men assume it’s an inevitable part of aging. 
But it doesn’t have to be.

A clinical study by Life Extension scientists  
combined five compounds that have shown  
beneficial effects on nocturia and other urinary 
tract issues.

At the end of the study, not a single participant 
was left waking at night more than once. And the  
number of men suffering from nocturia at all 
dropped by an astonishing 64%.4
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BETA-SITOSTEROL

The compound beta-sitosterol is isolated from  
certain nut and vegetable oils.

Preclinical evidence shows that it has a broad range 
of anti-inflammatory properties.7-10

In animal studies, beta-sitosterol inhibits an enzyme 
in the prostate gland that converts testosterone to  
dihydrotestosterone, a growth-promoting hormone 
that drives prostate enlargement.11

In a study of men with enlarged prostates,  
beta-sitosterol:12

•	� Reduced urinary symptom severity by 50%, and

•	� Improved quality-of-life scores by 42%.

PYGEUM BARK EXTRACT

The bark of the African cherry tree, or Pygeum  
africanum, has been used to improve urinary symptoms 
and bladder discomfort.

Since the 1970s, men in France with benign  
prostatic hypertrophy (BPH), enlargement of the  
prostate, have been given pygeum extract.13 It is 
used today to treat BPH-related lower urinary tract  
symptoms.14

Studies show that pygeum bark extract helps:13,15-19 

•	� Control bladder overactivity,

•	� Reduce prostate enlargement, and

•	� Improve nocturia.

In one clinical trial, pygeum extract led to a 32% 
reduction in the frequency of nighttime urination.20

Nocturia and Other  
Male Urinary Symptoms 

Prevalence of nocturia increases with age.3 
It is just one of many urinary problems, known as 

lower urinary tract symptoms (or LUTS), that plague 
aging men.5

Others include increased urinary frequency, urgency, 
incontinence, incomplete bladder emptying, hesitancy,  
prolonged urination, dribbling, and a weak urine 
stream.5

Many changes that occur with age drive these  
symptoms, including enlargement of the prostate 
gland or overactive bladder.5 

Five Helpful Compounds
Some drugs are meant to control bladder overactivity  

and urine-flow problems. However, they are more  
effective in controlling daytime symptoms and have 
little impact on nocturia.6

To identify a possible solution, Life Extension  
scientists reviewed substances previously shown to 
help reduce nocturia.

They selected five ingredients with the most  
potential to help men with nocturia:4

•	� Beta-sitosterol,

•	� Pygeum bark extract,

•	� Lycopene,

•	� Boron, and

•	� Melatonin.
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LYCOPENE

A carotenoid pigment found in tomatoes and some 
other plants, lycopene is a well-known anti-inflamma-
tory and antioxidant.21

By naturally concentrating in the prostate gland, 
lycopene can deliver its anti-inflammatory effects 
exactly where needed to help reduce nocturia.22

Preclinical evidence suggests that lycopene may 
inhibit prostate enlargement due to its antiprolifera-
tive properties, which help prevent abnormal growth 
of cells. Lab studies show that lycopene slows down 
prostate-cell division.23

Other preclinical research has shown that lycopene 
may benefit prostate health by improving androgen 
receptor signaling.24

In a clinical trial, giving lycopene-rich tomato products  
to prostate cancer patients significantly decreased 
PSA (prostate-specific antigen) levels. These levels 
rise as the prostate enlarges or develops malignant  
cells.25

BORON

The mineral boron offers layers of protection by:

•	� Reducing markers of inflammation,26

•	� Modulating sex-hormone production and  
reducing the impact of growth factors that may 
contribute to prostate enlargement,26 and 

•	� Blocking growth factors necessary for tumor 
development.27

Boron given to mice in which human prostate tumors 
had been implanted reduced those tumors by 38% and 
lowered serum PSA levels by 89%.27

Compared to those with the lowest dietary boron 
intake, men with the highest intake have a 54% lower 
risk of prostate cancer.28

MELATONIN

The hormone melatonin is often taken to improve 
sleep.29

While a need to urinate can cause men to wake up, 
men occasionally get up to urinate simply because their 
sleep is already disrupted.30

Melatonin also has potent anti-inflammatory 
effects and may reduce oxidative stress and blood  
pressure.31-33

In men suffering from severe nocturia, defined as 
waking on average three times a night to urinate, 2 mg 
of melatonin before bed improved symptoms.34 In one 
study, it reduced frequency of nighttime urination from 
an average of 3.4 times to 2.6 times.35

Relief for Nocturia
n	� The need to wake up once or more 

nightly to urinate, known as nocturia,  
is common in men over 50.

n	� A specific combination of five ingre-
dients—beta-sitosterol, pygeum bark 
extract, lycopene, boron, and melatonin—
has been shown to reduce nighttime 
urination frequency.

n	� In a clinical trial, a combination of these 
compounds reduced nocturia in 64% of 
study subjects. No men were left waking 
more than once a night.
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N E E D 
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An Effective Combination
Life Extension scientists conducted a pilot clini-

cal study to test whether a combination of these  
compounds could reduce nighttime urination.4

Results were published in the journal Global 
Advances in Health and Medicine.

Every night before bedtime, 30 healthy men with mild 
lower urinary tract symptoms, aged 45 to 75 years, 
took a single capsule that contained a blend of:

•	� Beta-sitosterol (180 mg),

•	� Pygeum bark extract (100 mg),

•	� Lycopene (from 15 mg of natural tomato fruit 
extract),

•	� Boron (10 mg), and

•	� Melatonin (2 mg).

At baseline, 87% of participants reported some 
degree of nocturia. After 60 days of treatment, only 
23% still reported any nocturia—a reduction of 64%.

Even in the 37% of men with severe nocturia – 
those who, before treatment, were waking two to three 
times nightly – the formula reduced the symptoms 
so that they were at a mild level only. That means all 
men suffering from severe nocturia had a substantial  
reduction in symptoms. 

In fact, after treatment, no participants in the study 
woke up more than once a night.

This study demonstrated how powerful this  
nutrient combination is for reducing or relieving nocturia  
symptoms in men, leading to improvements in sleep 
and quality of life.

Summary
Nocturia is a major quality-of-life issue in aging men.
In a clinical study, a blend of beta-sitosterol, 

pygeum bark extract, lycopene, boron, and  
melatonin significantly reduced the frequency of night-
time urination.

The number of men suffering from nocturia at all was 
reduced by 64%, and no one was left waking more than 
once a night. •
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Many of broccoli’s benefits come 
from sulforaphane—a compound that 
is activated when the plant is cut or 
chewed.1-3 

Mature broccoli provides relatively little 
sulforaphane precursor compared 
to broccoli sprouts. Cooking further 
depletes the sulforaphane precursor.2,4

Optimized Broccoli with Myrosinase 
improves conversion of the precursor 
into sulforaphane, and its absorption 
into the bloodstream.2,5,6 
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precursor found in broccoli seed 
extract, that is standardized to a  
high concentration.3,4

Myrosinase, an enzyme found in  
mustard seed that converts  
glucoraphanin to sulforaphane.2-6

Vitamin C, a cofactor for the  
myrosinase enzyme for more  
efficient enzymatic conversion.7
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Whey protein, packed with vital amino  
acids, promotes glutathione synthesis.1,2

Glutathione plays an important role in  
supporting immune balance in the body.1,2 

Whey fractions help modulate a full range  
of healthy bodily functions.1-5
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WHAT IS PQQ?

What is PQQ?

Mitochondria are tiny powerplants that sup-
ply energy to the cells throughout your body.1

With age, your body produces less mitochon-
dria, and existing ones can become damaged 
and dysfunctional.1,2

This results in a cellular “energy shortage” that 
contributes to age-related problems like insu-
lin resistance,2,3 cognitive decline,4 and macu-
lar degeneration.5,6 

A compound called pyrroloquinoline qui-
none (PQQ) has the potential to ward off 
health issues by stimulating the creation of 
healthy, new mitochondria.7-10

BY LAURIE MATHENA

Additionally, animal studies have shown that 
boosting PQQ levels improves eye health, 
while guarding against metabolic disease, liver 
damage, and kidney damage.

One animal model showed that PQQ increased 
lifespan by an average of 30%.11,12

In a human trial of individuals with age-related 
cognitive decline, supplementing with 21.5 mg 
of PQQ for 12 weeks resulted in improvement 
of composite memory, reaction time, and cog-
nitive flexibility compared to placebo.13 

Another study showed that supplementing 
with PQQ leads to improvements in attention 
and working memory.14
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BY LAURIE MATHENA

Aging and Mitochondrial 
Dysfunction 

The body is a complex machine 
that requires an incredible amount of 
energy to run efficiently. That energy 
comes from energy factories called 
mitochondria that convert food into 
energy the body can use.

Healthy mitochondria divide on 
their own to replenish their num-
bers. This is a remarkable process 
known as mitochondrial biogen-
esis. Mitochondrial biogenesis is 
critical for protecting cells from pre-
mature aging.2,15,16 

But with age, this process slows.
When mitochondria become dam-

aged and die off, it creates a cellu-
lar energy shortage that accelerates 
aging and disease. 

Mitochondrial dysfunction is 
especially damaging to the organs 
and tissues that have the greatest 
energy requirements, like our brain, 
heart, retina, pancreas, and liver.17,18

Fortunately, with the right boost, 
mitochondria can continue to grow, 
repair, and replenish themselves 
even in later life.

That’s where PQQ comes in.

PQQ Creates  
New Mitochondria

PQQ (pyrroloquinoline quinone) 
is a water-soluble, vitamin-like com-
pound found in plants, yeast, and 
certain bacteria.

PQQ helps mitochondria in three 
important ways:

•	� By promoting the creation of 
healthy, new mitochondria,16,19-24 

•	� By clearing out defective  
mitochondria,19,25 which helps 
ensure cell survival,15 and

Brain Protection

The brain uses more energy than 
any other organ in the body,28 so it 
is one of the hardest hit when mito-
chondrial function declines. 

Aging, dysfunctional mitochondria 
are known as contributors to age-
related brain disorders, includ-
ing Alzheimer’s and Parkinson’s  
disease.15,23,29

By helping mitochondria perform 
more efficiently and by promoting the 
development of new mitochondria, 
PQQ may help prevent these and 
other disorders.19,23,29,30

In a human study, participants 
aged 20–65 years received 20 mg 
of PQQ or placebo for 12 weeks. 
Supplementing with PQQ led to 
improvements in memory test 
scores after eight weeks. In older 
adults, at the end of 12 weeks, fur-
ther improvements in complex and 
verbal memory were observed.31

Researchers have found preclini-
cal evidence that PQQ may slow the 
progression of both conditions—or 
possibly even prevent them alto-
gether.30,32-37 

•	� By boosting the energy 
production of existing 
mitochondria.20,26,27 

In a human study, a single dose 
of PQQ (equaling 13 mg for an aver-
age-sized adult) led to improved 
measurements of urinary oxidant 
levels (indicators of mitochondrial 
efficiency). 

This team of scientists also eval-
uated the impact of a higher daily 
dose of PQQ supplementation 
after three days (equaling about  
20 mg per day for an average-sized 
adult) and found that measurements 
of inflammation (such as C-reactive 
protein and interleukin-6) were 
decreased.8

In a study of healthy men who 
completed a six-week aerobic 
training program, those given 20 
mg of PQQ daily more than dou-
bled their PGC-1 alpha levels (mito-
chondrial-generating protein) as 
compared to placebo.7

MITOCHONDRIA
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And in a preclinical study of 
NAFLD (nonalcoholic fatty liver 
disease), PQQ protected the liver 
from fat accumulation by support-
ing the creation of new mitochon-
dria, improving lipid metabolism, and 
boosting antioxidant protection.44

Eye Protection

Abnormal mitochondrial func-
tion is often found in three of the  
leading causes of blindness: macular 
degeneration, glaucoma, and dia-
betic retinopathy.6,9

Cell studies from eyes of human 
donors with macular degeneration 
show under-functioning mitochon-
dria in the retinal pigment epithe-
lium. Researchers used PQQ to treat 
retinal pigment epithelial cells from 
human organ donors who had age-
related macular degeneration.9 

In half of the tissue samples, 
administering PQQ led to a 50%-
350% improvement in the mitochon-
drial function of these critical retinal 
cells. 

The treated cells also had a 59% 
increase in the production of ATP, 
which is the form of energy that the 
cells use.

Summary

PQQ helps promote healthy aging 
by promoting the production of 
healthy, new mitochondria.

Enhancing the body’s cellular 
energy with PQQ has the potential 
to improve memory and eye health, 
while protecting against metabolic, 
liver, and kidney disease. 

PQQ also has the potential to 
increase lifespan.

Taking 10 to 20 mg of PQQ daily 
is a practical way to support healthy 
aging. •

•	� Reductions in harmful  
inflammatory cytokines, and

•	� Healthier blood lipid levels, 
including total cholesterol,  
triglycerides, LDL (“bad”) 
cholesterol, and HDL 
(“good”) cholesterol.

Kidney and Liver Health

Two serious side effects of meta-
bolic issues like obesity and diabetes 
are kidney and liver damage. PQQ 
has considerable potential for rem-
edying metabolic diseases includ-
ing diabetes, nonalcoholic fatty liver 
disease (NAFLD), and chronic kidney 
disease.41

In rodent models of diabetes, 
the kidneys show signs of signifi-
cant damage and fibrosis (scarring). 
Kidney function is decreased 
and there are signs of oxidative 
stress and inflammation seen in 
the tissues.42,43

In an animal model of diabetes, 
giving animals PQQ significantly 
reduced the structural damage to 
their kidneys, while improving kidney 
function.42,43

That’s because, in addition to 
boosting mitochondrial function, 
PQQ has been found to prevent the 
accumulation of abnormal proteins 
(such as beta-amyloid and alpha-
synuclein) associated with neurode-
generation.32-34

Prevent Metabolic Issues

Mitochondrial dysfunction con-
tributes to metabolic issues like obe-
sity, insulin resistance, and type II 
diabetes, as well as cardiovascular 
disease.24,38,39

PQQ helps improve many factors 
that contribute to metabolic syn-
drome. PQQ affects insulin signaling 
via multiple pathways. That is why 
studies suggest that PQQ may be 
beneficial in insulin resistance and 
type II diabetes.41 

In an animal study of metabolic 
syndrome, obese rats treated with 
PQQ for five weeks experienced the 
following benefits (compared to the 
untreated group):24,40

•	� Significant improvements in 
blood sugar control, insulin 
levels, and insulin sensitivity,
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Many older adults do not consume enough 
protein in their diet.1-3

Insufficient protein intake can cause loss 
of muscle and bone mass,4 which can lead 
to weakness and frailty.1,5-9

Diminished muscle can result in decline of 
physical function and independence, along 
with increased risk of falls. It is also associ-
ated with early mortality.10        

Increasing protein intake has been clinically 
shown to increase muscle strength, muscle 
mass, and physical performance in frail 
elderly people.3,11-13

BY LAURIE PERKINS

Effects of 
DIETARY 
PROTEIN

on Muscle Mass 
and Frailty



Why We Need Protein
Many people associate protein powders and bars 

with athletes trying to build muscle. They may not realize  
that older adults also need abundant protein to  
maintain optimal health.1,5,6,14

Proteins are made of long chains of chemical units 
called amino acids. Cells can produce some of these 
protein building blocks, but others—termed essential 
amino acids—cannot be synthesized in the human 
body and must be acquired in the diet.15

Proteins serve many purposes. About 50%-70% of 
all proteins in the body are found in muscles.4,16

Studies show that after the age of 30, muscle is 
lost at a rate of about 3% to 5% per decade, and that 
accelerates with advancing age.17

 Dangers of Low Protein Intake
Many older adults are at risk of suboptimal protein 

nutrition.3,18,19

The most profound impact of inadequate protein is 
on muscle and bone. With time, too little protein may 
eventually contribute to:

•	� Sarcopenia, loss of muscle mass and 
strength,17,20 and 

•	� Osteopenia, loss of bone density and 
strength.4,7

EFFECTS OF DIETARY PROTEIN ON MUSCLE MASS AND FRAILTY

Although loss of muscle mass may be the first thing 
that comes to mind regarding poor protein intake, 
bones are also profoundly affected.4 

Bones require calcium and other nutrients for optimal  
mineralization, and the scaffolding of bone tissue 
requires protein as well. Maintenance of healthy bone 
structure requires adequate protein intake, and it  
suffers when protein availability is insufficient.

Both sarcopenia and osteopenia can occur without  
any symptoms in their early stages. But as they  
progress, they are a major contributor to declining 
health in older adults.

Loss of muscle and bone are closely associated with 
frailty and functional disability.4,7 Both these conditions  
are associated with an increased risk of falls, fractures, 
and other injuries, and increased risk of death.

How Much Do You Need?
Although the official Recommended Dietary Allow-

ance (RDA) for protein intake is only 0.8 grams/kg  
per day, modern scientific, nutritional, and medical 
researchers generally agree that for elderly individuals 
and people with many medical conditions, a correct 
nutritional target is in the range of 1.0 to 1.5 grams/kg  
per day.3,13,21,22

A 180-pound older individual concerned about main-
taining or building muscle and bone mass should aim 
for approximately 80 – 120 grams of protein per day 
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from diet and protein supplements. Since 
two scrambled eggs provide only 12 grams 
of protein, and a serving of nonfat Greek 
yogurt delivers just 16 grams, it is apparent  
that protein supplementation may be  
crucial for some.

For instance, whey protein concentrate 
powders can deliver 20 grams of high- 
quality protein per scoop. This can make 
a big difference for those having trouble 
meeting their daily protein quotient.

Human Studies of Protein Intake
Observational and clinical studies confirm  

the impact that adequate protein intake 
has on overall health.

These studies have demonstrated  
benefits of consuming good amounts of 
protein – and many of these studies used 
protein supplementation to augment 
dietary intake.4-7,14,18,20,23-34

The Framingham Offspring study followed  
thousands of participants for an extended 
period of time. Over nine years of obser-
vation, individuals who consumed more 
protein were found to maintain a greater 
muscle mass. Moreover, in physically 
active subjects, higher protein intake was 
linked to an impressive 35% reduction in 
risk of functional decline.20

In a clinical trial, poorly nourished elderly individuals  
who were frail or prefrail were assigned to protein- 
supplement interventions that augmented diet to  
provide 1.2 or 1.5 grams/kg protein per day. Placebo 
recipients consumed 0.8 grams/kg/day, the usual 
RDA. After 12 weeks, those in the 1.5 gram/kg group,  
compared to the 0.8 gram/kg group, had greater muscle  
mass in their arms, legs, and body overall, as well as 
improved walking speed.13

Multiple reviews and analyses of the scientific literature  
have concluded that protein consumption higher than the 
RDA, in the range of approximately 1.0 – 1.5 grams/kg  
of body weight, including through the use of whey 
protein supplementation, results in better muscle and 
physical function outcomes. Notably, several of these 
scientific papers concluded that better vitamin D  
status leads to better results with dietary protein  
optimization.3,11,12

Increase Protein  
to Fight Frailty

n	� Older adults require a good intake of  
protein to support healthy muscles,  
prevent frailty and functional decline,  
and support healthy aging.

n	� Studies show that low protein intake is 
associated with frailty, risk for falls and 
other injuries, bone fractures, and other 
negative health outcomes in the elderly.

n	� Increasing protein intake can help  
maintain muscle mass and bone density. 
That can prevent frailty, loss of function, 
and other age-related health problems.

W H A T 
Y O U 

N E E D 
T O 

K N O W



Summary
Many older adults consume inadequate amounts of 

protein in their diet.
Low protein intake is associated with loss of muscle 

mass and strength in the elderly, along with increased 
risk for weak bones, falls, and fractures. 

Several age-related health issues are also more 
common with insufficient protein intake, including  
age-related muscle loss (sarcopenia) and frailty.

Increasing intake of protein in the diet as well as 
through supplementation has been shown to help 
 support muscle mass and physical functioning. Some 
studies also suggest that proper vitamin D status is 
essential to reap the benefits of protein nutrition.  

This can help ward off functional decline, frailty, and 
premature death. •
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Boost Your Protein Intake
Protein bars provide a convenient way to 
increase daily protein intake. 

The problem is that many supposedly 
“healthy” bars are just candy with a protein 
serving added. 

Some popular bars have as much as 12 
grams of sugar per serving! 

When choosing a protein bar, look for one 
with:

	 •  �No added sugar and only  
1-3 grams of total sugar,

	 •  �A healthy serving of fiber,  
around 8 grams and, 

	 •  �At least 12 to 16 grams of protein.

Many people use whey protein or plant  
protein powder to increase their daily protein 
intake.

Look for a protein powder with no artificial  
sweeteners (stevia is okay) which provides  
between 18-20 grams of protein per 
scoop. These powders can be mixed into  
numerous recipes or used as a basis for a 
healthy smoothie.
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Vitamin D plays a variety of roles in cells 
throughout the body.1,2

One of its functions is to help prevent 
abnormal growth that could transform 
into cancer.1,3-5 

Some observational studies have noted 
a clear association of cancer incidence 
and vitamin D deficiency.5-7

In a subset analysis of a six-year clinical  
trial, people taking vitamin D3 had a 
lower risk of developing metastatic or 
fatal cancer than those who received 
placebo.8  

ANTI-CANCER 
PROPERTIES of 
VITAMIN D 
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The Cancer, Low Vitamin D Link
Human observational studies have shown an  

association between low vitamin D levels and 
increased risk for many cancers. 5,13,14

Vitamin D deficiency is typically defined by the  
World Medical Association (WMA) as having a 
25-hydroxyvitamin D blood level below 20 ng/mL.15 
This is quite common in cancer patients.6,7,16 Multiple 
observational studies have found a high rate of vitamin 
D deficiency in cancer patients, often in the range of 
62%-67% of patients.17-19

In studies evaluating specific cancer types, the same 
pattern is seen: Those with lower circulating levels of 
vitamin D have the highest rates of cancer, including  
breast, lung, head and neck cancers, melanoma, 
colorectal cancers, and bladder cancers.20-28

Here are a few examples:

•	� In a meta-analysis of 11 observational studies, 
individuals with the highest circulating vitamin 
D levels had a 39% lower risk of developing 
colorectal cancer than those with lower  
vitamin D levels.21

•	� A combined analysis of three clinical studies 
found that a 25-hydroxyvitamin D blood level 
greater than 60 ng/mL was associated with an 
80% lower risk of breast cancer compared 
to individuals who had vitamin D deficiency 
(<20ng/ml).23

•	� Vitamin D may not only help reduce the risk  
of cancer development, but it may also  
impact how aggressively cancers behave. 

Dangers of Low Vitamin D 
In a study based on the well-known NHANES survey  

of Americans and their health, more than 40% of 
Americans are estimated to have insufficient levels of 
vitamin D in their blood.9

In this study, vitamin D deficiency was seen in all age 
groups, and was higher in women and individuals with 
darker skin color. In people aged 20-29 years the rates 
of deficiency were even greater.9

The damaging effects of these kinds of low vitamin 
D levels are underappreciated. Vitamin D is more than 
a vitamin. It is also a very important prohormone—a 
kind of hormone precursor.10 

Adequate vitamin D levels are critical for bone health, 
immune function, glucose metabolism, and more.11 
Vitamin D can also regulate the growth, development, 
and death of certain cells—in ways that may slow the 
development and progression of malignancies.1

Anti-Cancer Activity
Cancer is caused by mutations that allow cells  

to grow and spread uncontrollably.
Vitamin D can help limit the ability of cancer cells to 

reproduce, grow, and spread.1,5,12 
Here are just a few of vitamin D’s known anti-cancer 

mechanisms:1,3,5,12

•	� Impeding Cancer Cell Growth. Vitamin D  
helps prevent the abnormal, excessive growth of 
cancer cells by arresting its cell cycle, the pro-
cess that can allow cancer cells to divide  
out of control. 

•	� Promoting Cancer Cell Death. Apoptosis is  
a process by which cells shut down and die,  
ridding the body of aged or damaged cells. 
Cancer cells can evade apoptosis and  
propogate out of control. Vitamin D reverses  
this, promoting beneficial apoptosis.

•	� Starving Cancer of Nutrients. Vitamin D helps 
block angiogenesis, the formation of blood 
cells that deliver nutrients to cancers. This 
reduces the nutrient supply to cancer cells  
and limits their growth.

•	� Reducing Metastasis. Aggressive cancers  
can invade surrounding tissue and eventually  
metastasize, spreading through the body. 
Vitamin D interferes with cancer cells’ ability  
to invade and metastasize.
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A six-year, multicenter clinical trial called VITAL 
enrolled more than 25,000 adults who were randomized  
to receive 2,000 IU of vitamin D and / or 1 gram 
omega–3 fish oil supplementation, or placebo.

Participants were randomized into four groups:

•	� Active vitamin D and fish oil

•	� Active vitamin D and placebo instead of fish oil

•	� Placebo instead of vitamin D and active fish oil

•	� Placebo pills instead of either vitamin D or fish oil

•	� In one observational study of men with prostate 
cancer, their levels of vitamin D were found  
to be inversely associated with a tumor  
proliferation marker. This lends credence to  
the hypothesis that vitamin D may protect 
against tumor progression.26

Clinical Trials
Many experts, including those at Life Extension, 

recommend daily intake of 5,000 to 8,000 IU of vitamin 
D3. It is widely available to Americans in high potency 
capsules at modest cost.

Unfortunately, clinical trials evaluating vitamin D’s 
effect on cancer have mostly used doses of 2,000 
IU or below. In people with low levels, these doses 
are unlikely to bring their blood levels into what many  
consider an optimal range (over 50 ng/mL).

Researchers often give the same dose of vitamin 
D to all study participants. This is an error, because 
overweight/obese people and those with absorption 
challenges need higher doses of vitamin D.29,30 A dose 
that might properly elevate serum vitamin D in a normal 
weight person can have little effect on someone with a 
high body mass index (BMI). In many cases, this may 
mean researchers are failing to give adequate vitamin 
D to people who need it the most.

Even so, benefits have been shown.

Vitamin D’s Role  
in the Fight  
Against Cancer

n	� Low levels of vitamin D are extremely 
common. Observational studies have 
often shown that low vitamin D status is 
associated with increased risk of cancer 
development.

n	� Clinical trials show that taking oral  
vitamin D3 daily can, in many types of 
cancer, reduce metastasis and death.

W H A T 
Y O U 

N E E D 
T O 

K N O W
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A significant 17% reduction in advanced cancer 
(metastatic or fatal) incidence was found in those who 
received vitamin D. 

When analyzed by BMI (body mass index) categories 
of normal weight, overweight, and obese, a significant 
38% risk reduction was seen in the vitamin D group that 
had normal BMI (25-<30).8 This may indicate that study 
participants with a higher BMI should have received 
more vitamin D than 2,000 IU/day.

Another double-blind, placebo-controlled trial  
evaluated patients with digestive tract cancers,  
including esophagus, stomach, small intestine, colon, 
and rectum, administering oral vitamin D supplement-
ation at a dose of 2,000 IU/day beginning two to four 
weeks after cancer surgery.31 

This trial did not show a change in five-year  
relapse-free survival. But a later analysis of the trial data  
examined whether mutations in the p53 tumor  
suppressor gene, in the tumors themselves, predicted 
the likelihood of a beneficial response to vitamin D 
supplementation.32 P53 is the most commonly mutated 
gene in human cancers33

When considering the p53 mutation status, the 
results of vitamin D supplementation were quite  
remarkable. In people with p53 mutations—meaning  
their cells had lost an innate ability to suppress tumor 
cell proliferation–relapse or death was 73% less 
likely to occur in those supplemented with vitamin D  
compared to placebo. 

The follow-up period in this study was over five 
years and results indicate that cancer patients 
with p53 mutations may be more likely to respond  
favorably to vitamin D. 

In a meta-analysis of five randomized controlled  
trials, vitamin D supplementation conferred a 13% 
lower risk of cancer death. This benefit was largely  
attributable to daily vitamin D dosing rather than bolus 
dosing.34

This evidence shows that vitamin D supplementation 
reduces cancer death, that it is especially effective in 
those whose tumors carry the most common cancer-
promoting mutations, and that overweight and obese 
individuals probably require higher doses of vitamin D 
to gain these benefits.

Summary
Vitamin D has been shown to defend against the 

development and progression of cancer in multiple 
ways. 

In many observational studies, people with low  
levels of vitamin D have often been found to have higher 
rates of many types of cancer.

Several clinical trials show that taking daily oral  
vitamin D3 can help reduce the risk of cancer  
metastasis and death. •

Vitamin D
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BY WALTER REGENTS

Many people know how damaging high blood sugar can 
be to the heart, nerves, and kidneys. 

What most don’t know is that it can be especially harmful 
to the brain.1-4

Metabolic disorders, including insulin resistance and high 
blood glucose, are major risk factors for the deterioration 
of brain function and development of dementia.1,5-8

Scientists have found that a compound called benfo-
tiamine (fat-soluble form of vitamin B1) can not only help 
against the destructive effect of high blood sugar and met-
abolic disease but also help slow neurodegeneration.9-11

Human studies show that benfotiamine intake can slow 
the progression of Alzheimer’s disease and boost cogni-
tive function.12,13

In one clinical study, individuals with mild cognitive impair-
ment or early Alzheimer’s disease who took benfotiamine 
experienced 77% less decline in their clinical dementia rat-
ing over a year than those receiving a placebo.12  
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Animal models of neurodegenerative disease have 
found that benfotiamine helps prevent brain damage 
and improve cognitive function.9-11,25-27

It does this in multiple ways, including by:

•	� Restoring thiamine levels. Benfotiamine 
converts into thiamine, which ensures that 
there is enough available for thiamine-
dependent enzymes to function optimally.10

•	� Anti-glycation activity. Glycation in the 
brain diminishes the function of vital pro-
teins, contributing to disease. Benfotiamine 
is a potent anti-glycation nutrient.10-12,23 

•	� Anti-inflammatory activity. Oxidative 
stress and chronic inflammation in the brain 
accompany metabolic disease and cogni-
tive dysfunction. Benfotiamine shields the 
brain from both of these threats.9-11

•	 �Improving metabolic health. Excess  
activity of the enzyme GSK-3 (glycogen 
synthase kinase-3) has been implicated as 
a potential target in insulin resistance and 
metabolic abnormalities in the brain.28,29 
Preclinical studies suggest benfotiamine 
reduces GSK-3 activity, which could help 
protect brain function.9-11,25

Human Studies of Benfotiamine
The neuroprotective properties of benfotiamine 

have been demonstrated in studies of adults with early 
cognitive impairment or Alzheimer’s disease.12,13 

In one placebo-controlled trial study, individuals 
with a diagnosis of mild cognitive impairment or early 
Alzheimer’s disease were randomized to receive either 
300 mg of benfotiamine twice daily for a year or a 
placebo. Patients were assessed on the Alzheimer’s 
Disease Assessment Scale-Cognitive Subscale and 
Clinical Dementia Rating score.12 

Those in the benfotiamine group experienced 
better preservation of cognitive function as well as 
a 77% less decline in the Clinical Dementia Rating 
Scale than those receiving the placebo. 

The Alzheimer’s Disease Assessment Scale-Cognitive 
Subscale score was 43% lower in the benfotiamine 
group as compared to placebo.12  (Lower by this mea-
sure means improved cognitive function.)

Metabolic Abnormalities Harm the Brain
Advanced glycation end products are toxic com-

pounds formed when the body’s proteins, fats, and 
nucleic acids irreversibly bind with sugars. 

They can potentially impact several aspects of  
health, including blood sugar levels that can provoke 
and worsen diabetes, cardiovascular, and neurode-
generative diseases.14 Glycation happens in normal 
individuals but in diabetics the process is accelerated.15

Not only does glycation damage brain structures, 
but accumulation of advanced glycation end products 
(AGEs) in the brain is a mechanism that has linked dia-
betes to cognitive impairment.1,16,17

The link between metabolic disease and brain dis-
ease is so close, doctors often refer to Alzheimer’s 
disease as type III diabetes.1 Individuals with diabe-
tes, for example, have double the risk of developing 
dementia.18,19

The higher the blood glucose levels, the higher the 
risk. But diabetics are not the only ones in danger.

Alarmingly, even slight elevations in glucose increase 
the risk of cognitive decline.5,20-22 Individuals with pre-
diabetes have an 18% greater chance of developing 
dementia than those with normal glucose.5

Thiamine and Healthy Brain Function
Thiamine is an essential nutrient also known as vita-

min B1. It is required for cellular metabolism.9-11

Thiamine is particularly crucial in the brain, where 
it is neuroprotective and helps mitigate glycation and 
AGE-related tissue damage.9,23 

Without adequate thiamine, the brain’s metabolism 
is compromised, and the damage done by glycation is 
accelerated. Studies have found that thiamine function 
is significantly diminished in those with neurodegenera-
tive disorders such as Alzheimer’s and Parkinson’s 
disease.9,10,24

Benfotiamine is a fat-soluble form of thiamine that 
is far more bioavailable than regular thiamine and pro-
vides additional mechanisms of brain protection.10

Brain Benefits of Benfotiamine
Benfotiamine is converted into thiamine in the 

body. Oral intake of benfotiamine has been shown to 
rapidly restore body levels of thiamine.9-11

But benfotiamine isn’t just a more bioavailable 
thiamine. It has been shown to offer benefits to brain 
health that are not seen with thiamine alone.9,10
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In addition, while glycation increased by almost  
10% in the placebo group, it decreased by more than 
5% in those receiving benfotiamine.12

An earlier pilot study recruited five patients with 
mild-to-moderate Alzheimer’s disease, assessing their 
cognitive status at baseline with the Mini Mental Status 
Examination (MMSE). 

Prior to treatment, participants also underwent brain 
scans to detect the toxic protein beta-amyloid, and its 
presence was confirmed in all of them. Study partici-
pants received 300 mg of benfotiamine per day over 
the course of 18 months.13 

At the end of the study period, they retook the 
MMSE and underwent another PET scan to see if the 
benfotiamine supplementation led to any improve-
ments. The results were impressive. Four out of five 
patients demonstrated cognitive improvement on 
the MMSE. Over that time, the five subjects improved 
by an average of 3.2 points on the Mini-Mental State 
Exam (MMSE), a common screening tool for cognitive 
impairment.13 

Even a one-point change in MMSE is considered 
meaningful, though the usual expected change is a 
decrease.30 That makes this 3.2 point average improve-
ment not only highly clinically meaningful but also 
remarkable.  

These studies indicate that benfotiamine can slow 
cognitive deterioration and even improve cognitive 
function in those with early signs of dementia.

Guard Against  
Cognitive Decline

n	� Elevated blood sugar and the result-
ing toxic glycation increase the risk for 
cognitive decline and dementia. Even 
slightly elevated blood glucose signifi-
cantly increases the risk of dementia.

n	� Thiamine is a vitamin that is crucial for 
energy metabolism in cells. 

n	� While thiamine absorption is limited, its 
precursor benfotiamine has superior 
bioavailability and rapidly increases thia-
mine levels in the body.

n	� Benfotiamine improves brain cell 
metabolism, fights harmful glycation, 
and defends against cognitive decline in 
multiple other ways.

n	� In human studies, benfotiamine slows 
the progression of, or even reverses, 
cognitive decline in those with early 
signs of dementia.
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Summary
Elevated blood sugar and toxic glycation contribute 

to decline in cognitive function and risk for dementia.
Thiamine is a vitamin that is crucial to normal metab-

olism in the brain. The thiamine precursor benfotiamine 
protects the brain against damage done by metabolic 
disease and high blood sugar. 

Human studies of benfotiamine have demonstrated 
its ability to slow or reverse cognitive decline in indi-
viduals with early dementia. •
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heart and bone health. 

Life Extension® brings 
these three nutrients  

together in one  
convenient capsule.



This product is available at fine health food stores everywhere.

Item #02513

60 vegetarian capsules 

A clinically studied combo of horsetail, lindera and 
caper extracts can help maintain bladder comfort 
and normal urinary frequency, day and night.

Need a  
Break From 

Bathroom 
Breaks? 

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



AMPK is an enzyme in the body that signals 
cells to burn fat for energy. 

Over time, AMPK levels decline and can 
cause accumulation of abdominal fat.   

AMPK Metabolic Activator provides  
gynostemma and hesperidin extracts to:

• Revitalize youthful AMPK activity

• Encourage use of abdominal fat for energy

• Promote healthy cellular metabolism

This product is available at fine health 
food stores everywhere.

Item #02207

30 vegetarian tablets

you
in the Mirror

Love the

This supplement should be taken in conjunction with a healthy 
diet and regular exercise program. Individual results are not  

guaranteed, and results may vary.

Actiponin® is a trademark of TG Biotech Co., Ltd.

“I noticed a 
difference.”

Suzy
V E R I F I E D C U S TO M E R 

R E V I E W

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



.

 

Item #02223 
30 softgels

Give the  
Old You a 
Helping  
Hand

This product is available at fine health food stores everywhere.

Experience should build  
us up, not tear us down.
Life is a journey with bumps in the road.  
We move on wiser, prouder—but the marks 
remain. Marine oil contains compounds called 
specialized pro-resolving mediators. These 
“SPMs” support tissue rejuvenation, clear 
debris so healthy cells can flourish, and help 
maintain the balance between cytokine  
compounds that keep your body in harmony.  
Pro-Resolving Mediators. Feel like you again.

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

 “Helps your body do what it 
needs to do.”

Richard 
V E R I F I E D C U S TO M E R R E V I E W



NEW  
PRODUCTS

Eating broccoli is good for overall health, but it’s 
not always easy for the body to get enough of its 
health-promoting nutrients, like sulforaphane.

This advanced bioavailable formula improves the 
conversion of broccoli compound glucoraphanin 
into sulforaphane and combines broccoli seed 
extract with myrosinase—so it’s easier to get 
sulforaphane’s benefits. 

Make getting sulforaphane easier with Optimized 
Broccoli with Myrosinase!

Broccoli Science Aging Can Wait

Item #02368 
30 vegetarian capsules

Item #02527 
Net Wt. 210 g

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

Staying ahead of Father Time means a healthy 
heart, a sharp mind and an active body. 

This triple-nutrient blend combines taurine, 
lithium and spermidine from wheat germ 
to support cardiovascular health, exercise 
performance and cognitive function—key 
pillars of healthy aging. 

Keep the drive alive and support aging in good 
health with easy-mix and unflavored Healthy 
Aging Powder! 



 
 

PO BOX 407198
FORT LAUDERDALE, FLORIDA 33340-7198

20	 PROTECT AGAINST VISION LOSS
Smart phones, high blood sugar, and UV light damage can  

lead to vision loss. Clinical studies reveal simple measures to  

better preserve ocular health.  

40	 CURCUMIN’S MULTIPLE DIABETES BENEFITS

In clinical trials curcumin reduced many risk factors for  

type II diabetes including insulin resistance.

50	 REDUCE NIGHTTIME BATHROOM VISITS

In a clinical study, five compounds reduced the frequency of 

nighttime urination. No participants woke up more than once  

a night and nocturia dropped by 64%.

68	 EFFECTS OF PROTEIN ON MUSCLE, BONE, AND FRAILTY

As you age, increasing dietary protein helps maintain muscle mass 

and bone density, preventing frailty, loss of function, and other age-

related health problems.

78	 VITAMIN D AND CANCER

Clinical trials indicate who is most likely to benefit by supplementing 

with more vitamin D.

88	 THE HUMAN BRAIN AND BENFOTIAMINE

Benfotiamine has been shown to improve cognition scores in 

clinical studies compared to placebo. 
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