
F E A T U R E  A R T I C L E S

26	 Restore Youthful Free Testosterone

44	 Role of CoQ10 in Human Aging

56	 How Curcumin Promotes Longevity

64	 Magnesium and the Brain

72	 Protect Against Vision Loss

88	 Combat Mental FatigueJanuary/February 2023

PLUS: Page 34

How Fish Oil Protects the Heart

Deliver More 
RESVERATROL
into Your Body



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.

This product is available at fine health food stores everywhere.

PROSTATE 
HEALTH 
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Ultra Prostate Formula was created to  
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a dozen ingredients to:
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•	� Promote healthy prostate function

•	�� Support healthy prostate cell division 
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Item #02029
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Most people today consume excess calories. 

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

Studies show that increasing AMPK activity 
turns down excess mTOR.1

Reduce Cell Fat Storage
Scientific studies show that increasing  
AMPK activity can encourage cells to store 
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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.

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 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 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, has participated 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. 
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Grape Powder Could Extend 
Lifespan by 4-5 Years

In a study the authors called “remark-
able,” researchers found that giving 
grape powder to mice reduced the 
risk of non-alcoholic fatty liver disease 
and extended lifespan. 

To see if grape powder could mod-
ulate the harmful effects of a high-
fat diet, researchers fed mice a 
typical Western (high-fat) diet. Half 
then received 5% standardized 
grape powder while the other half 
didn’t.

Compared to mice not fed the grape 
powder, the mice given grape powder 
saw beneficial increases in antioxidant 
genes, reductions in fatty liver, and 
extended lifespans. 

The lead author estimated that when 
translated to humans, the extended 
lifespan would correspond to an addi-
tional 4-5 years in the life of a human. 

The grape powder used in this study 
was composed of fresh red, green and 
black grapes that were freeze-dried to 
retain their bioactive compounds. 

Editor’s Note: The researchers concluded: 
“These results suggest the potential of dietary 
grapes to modulate hepatic gene expression, 
prevent oxidative damage, induce fatty acid 
metabolism, ameliorate NAFLD (non-alcoholic 
fatty liver disease), and increase longevity when 
co-administered with a high-fat diet.” 

Foods 2022, 11(13), 1984.
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Taurine Supplementation Benefits  
Diabetes Patients

People with diabetes who received taurine supple-
ments experienced improvements in glucose and 
other factors, according to the results of a review 
and meta-analysis of clinical trials, published in 
Food Chemistry: Molecular Sciences.* 

Researchers analyzed five controlled trials includ-
ing 209 participants, that evaluated the effects of 
taurine on individuals with type I or type II diabetes. 
Taurine doses ranged from 500 mg daily to 1,000 
mg three times per day.

Participants who received taurine had lower fasting 
blood glucose, hemoglobin A1c (HbA1c, a marker 
of long-term glucose control), and insulin resistance, 
compared to those given a placebo.

Editor’s Note: “Taurine emerges as a new option for the manage-
ment of patients with diabetes,” the scientists asserted.

* Food Chem (Oxf). 2022 Jul 30;4:100106. 

Greater Potassium Intake May Lower Blood 
Pressure in Women with High-Sodium Diets

A study published in the European Heart Journal 
found a link between consuming a greater amount 
of potassium and lower blood pressure among 
women with a high intake of sodium.*

The participants were 11,267 men and 13,696 
women enrolled in England’s EPIC-Norfolk study. 
Sodium and potassium intake were estimated from 
urinary levels of these minerals. 

Increased potassium intake was associated with 
declining blood pressure among women with high 
sodium intake. Each 1 gram increase in potassium 
consumption was associated with a 2.4 mmHg 
decrease in systolic blood pressure. 

Editor’s Note: “…in view of various studies showing that women 
are more sodium-sensitive—i.e., having a larger change in blood 
pressure in response to changes in sodium consumption—women 
with high sodium intake might specifically benefit more from an 
increase in potassium intake,” the authors stated.

* Eur Heart J. 2022 Aug 7;43(30):2867-2875.
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Clinical Trial Will Evaluate Form of Vitamin 
B1 in Alzheimer’s Treatment

The Alzheimer’s Disease Cooperative Study at the 
University of California San Diego (ADCS), in col-
laboration with Burke Neurological Institute, and 
Columbia University Irving Medical Center, plans to 
evaluate the effect of a high-dose form of thiamin 
(vitamin B1) known as benfotiamine in individuals 
with Alzheimer’s disease, the ADCS announced.* 

“The trial addresses tissue deficiency of thiamine-
regulated metabolic pathways linked to Alzheimer’s,” 
the announcement stated. 

Approximately 400 participants with mild 
Alzheimer’s disease or mild cognitive impairment 
due to the disease will be enrolled at up to 50 U.S.  
clinical trial sites and will be evaluated during an 
18-month period. 

Editor’s Note: A $45 million grant from the National Institutes of 
Health and National Institute on Aging is supporting this clinical 
trial, which is slated to begin in early 2023.

* �Available at:  https://ucsdnews.ucsd.edu/pressrelease/novel-
treatment-approach-to-alzheimers-disease-uses-vitamin-b1-
derivative  Accessed September 21, 2022.

Vitamin D Deficiency Linked  
to Breast Cancer 

Most women with breast cancer were found to be 
deficient in vitamin D, according to the results of a 
study published in the journal Progress in Nutrition.* 

Researchers analyzed the vitamin D status of 561 
women, average age 55, with non-metastatic breast 
cancer. 

In this group, 81% of the women were deficient in 
vitamin D, and 11% had insufficient levels of the 
vitamin.

Median 25-hydroxyvitamin D blood levels were only 
13.91 ng/mL in this group of Turkish women. 

Optimal ranges by U.S. standards are 30-80 ng/mL. 
Life Extension’s minimal target for 25-hydroxyvita-
min D is around 50 ng/mL.  

A significant portion of the world’s population where 
supplementation is uncommon and sun exposure 
limited have very low blood levels of vitamin D.

Editor’s Note: The researchers concluded that vitamin D levels 
should be measured in breast cancer patients and low levels 
should be corrected whenever diagnosed.

* �Available at: https://www.mattioli1885journals.com/index.php/
progressinnutrition/article/view/10428.
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Less Fatigue with CoQ10 

The results of a meta-analysis of clinical trials pub-
lished in Frontiers in Pharmacology confirm an  
anti-fatigue effect in individuals who supplemented 
with coenzyme Q10 (CoQ10).*

Researchers identified 13 randomized, controlled 
trials that compared fatigue scores among a total 
of 1,126 participants who received CoQ10 or a  
placebo. 

Analysis of the 13 trials showed a consistent,  
significant effect of CoQ10 in reducing fatigue. 

When trials that included healthy participants 
were analyzed separately from trials that included 
patients with fatigue-associated diseases, both 
supplemented populations showed decreases in 
fatigue, however the effects were more significant 
among the unhealthy participants, who had more 
severe CoQ10 depletion. 

Higher CoQ10 doses and longer duration of supple-
mentation were correlated with greater reduction in 
fatigue. 

Editor’s Note: While the body makes some CoQ10, the authors 
remarked that studies have provided evidence that supplementing 
with CoQ10 does not affect the body’s synthesis of the coenzyme.

* Front Pharmacol. 2022 Aug 24;13:883251.

Vitamin D Supplementation May Help 
Critically Ill Patients 

Findings from a meta-analysis review in Critical Care 
suggest that providing critically ill patients with vita-
min D supplements may improve some outcomes, 
including survival.*

Researchers identified 16 trials that evaluated the 
association between vitamin D supplementation and 
mortality among critically ill individuals. Twelve stud-
ies reported intensive care unit (ICU) length of stay, 
nine reported 28-day mortality, and nine reported 
length of mechanical ventilation. 

Study participants received vitamin D either by 
mouth, feeding tube, intramuscular injection or 
intravenously. 

Vitamin D supplementation was associated with a 
22% lower risk of overall mortality compared to a 
placebo or standard care. 

Among studies that reported 28-day mortality, vita-
min D supplementation was associated with a trend 
toward a lower risk. 

Patients who received vitamin D spent an average 
of 3.13 days less in the ICU and five fewer days on 
a ventilator than those who received a placebo.

Editor’s Note: In patients admitted to the ICU, significantly 
reduced serum vitamin D levels “…are frequent and independently 
associated with higher incidence and severity of sepsis,” the 
authors stated.

* Crit Care. 2022 Sep 6;26(1):268.
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Protein Supplementation Benefits  
Lean Body Mass

A “systematic review of systematic reviews” pub-
lished in Sports Medicine showed that the addition 
of protein supplementation to resistance training 
is associated with a greater increase in lean body 
mass (body mass minus fat mass) in comparison 
with resistance training alone.* 

Researchers selected five systematic reviews with 
meta-analyses of randomized trials that compared 
the effects of resistance training alone to resistance 
training combined with protein and/or amino acid 
supplementation. The 46 studies included in the 
meta-analyses involved a total of 2,925 men and 
women over 50 years of age.

Supplemented groups received 12-40 grams of pro-
tein or 3-10 grams of amino acids while the control 
groups received a placebo or no supplementation.

Among the four meta-analyses that evaluated lean 
body mass, three found a significant increase in 
association with resistance training plus protein 
supplementation compared to resistance training 
without supplementation. 

Editor’s Note: There was also a significant benefit for protein 
supplementation combined with training on muscle mass alone.

* Sports Med. 2022 Oct;52(10):2511-2522.

Adequate Nutrient Intake Can  
Help You Live Longer

A study that utilized data from the National Health 
and Nutrition Education Survey (NHANES) 1999-
2010, found an association between adequate 
intake of specific nutrients and a lower risk of dying 
during a median follow-up of 9.3 years, the Journal 
of Nutrition reported.*

Nutrient adequacy was calculated as the percent-
age of the RDA met by the participants according 
to age and gender. 

Compared to participants whose magnesium intake 
was among the lowest one-third, those whose 
intake was among the top third had a 22% lower 
adjusted risk of all-cause mortality, a 35% lower 
risk of dying from cardiovascular disease and a 29% 
lower risk of cancer death during follow-up. 

Top consumers of vitamin E, potassium, and fiber 
had a 19%, 18% and 16%, respectively, lower risk 
of premature mortality. 

Editor’s Note: “Americans are underconsuming essential nutri-
ents while overconsuming several nutrients, including sodium, 
saturated fat, and added sugars,” the authors asserted.

* J Nutr. 2021 Oct 1;151(10):3214-3222.
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In 2003, a plant compound called resveratrol 
emerged as the hottest topic in anti-aging medicine.

The sizzling enthusiasm came from a Harvard 
study showing an astounding 70% increase in the 
lifespans of yeast given resveratrol.1

Several follow-up studies supported lifespan bene-
fits in resveratrol-supplemented model organisms.2

What got scientists fired up are mechanisms 
behind resveratrol’s age-delaying effects. 

It turned out that resveratrol induced some of the 
favorable gene expression changes seen with  
calorie restriction.1

This has led to resveratrol appearing in thousands 
of published papers about the multiple disorders 
that it might protect against. 

For example, a PubMed® search for “resveratrol” 
yields 16,000 citations over the past four decades, 
including 260 clinical trials since year 2002.

A review article published in 2021 concluded:

“Resveratrol could be an effective and  
safe compound for the prevention and treatment 

of aging and age-related diseases.” 3

We at Life Extension funded costly laboratory  
studies aimed at identifying what dose of  
resveratrol might enable humans to live longer and 
healthier lives.

The challenge, however, was finding a way to make 
resveratrol bioavailable to the human body. 

Resveratrol is rapidly metabolized in the liver,  
kidneys, and other tissues despite relatively good 
intestinal absorption.4,5

This helps explain the longevity-enhancing effects 
of resveratrol found in flies, fish, worms, and 
yeast, but inconsistent benefits when tested in 
mammals.2

Intensive research has uncovered a way to protect 
resveratrol from rapid metabolic degradation.  

It is now possible to better explore the potential of 
resveratrol to combat degenerative disorders and 
assist in the prevention and treatment of aging. 

Resveratrol in the 
Prevention of Aging
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Short-lived flies fed with different resveratrol  
concentrations had mean lifespan extension of 10% 
to 29%, while other models found resveratrol also  
conveyed neuroprotective benefits. 2,9,10

Resveratrol-fed fish lived longer and demonstrated 
better cognitive ability and locomotor function than the 
control fish group.11 The fish fed resveratrol showed 
reduced markers of senescent cells and less buildup 
of a wear-and-tear residue called lipofuscin.

In a genetically altered strain of mice predisposed 
to neurodegenerative disease and accelerated aging, 
oral administration of resveratrol increased the median 
survival of these mice from 32 days to 42 days.12 
Resveratrol additionally helped preserve motor function 
and protect against degenerative changes in the brain.

Not all studies demonstrate these kinds of elongated 
lifespans. One study found that resveratrol delayed 
vascular aging in rats but had no effect on overall 
survival.13

Another study found that in mice fed a standard diet, 
resveratrol did not enhance lifespan.14 In mice eating 
a high-calorie diet, however, resveratrol reduced the 
risk of death by 31% and improved insulin sensitivity,  
suggesting it helps protect against diet-related  
metabolic diseases.15

Effect on Neurodegenerative Disorders
The aging brain is afflicted with neuroinflammation, 

autophagy defects, mitochondrial dysfunction, cell loss, 
and elevated oxidative status. This all contributes to 
memory loss and motor impairments.16,17

In 1997, a paper was published describing the  
biological effects of resveratrol as it relates to the  
prevention of cancer and other illnesses.6

This led to intensive investigations, thousands of 
published papers, resveratrol-focused conferences, and 
patents on resveratrol analogs. 

The public reacted to the media blitz by ingesting  
resveratrol supplements and increasing their  
consumption of red wine, despite there being  little res-
veratrol in red wine (and other foods).

Longevity Impact  
of Resveratrol

Published studies document the ability of resveratrol  
to extend lifespans in laboratory models. 

A meta-analysis of 19 published papers indicated 
that resveratrol acts as a life-extending agent.7 The 
species studied were yeast, roundworms, mice, fruit 
flies, and turquoise killifish. 

Resveratrol has been shown to induce autophagy in 
human cells in test tubes (in vitro) and in the bodies of 
roundworms (in vivo).3 

Autophagy is a cleansing process that promotes the 
clearance of internal cellular debris.

The induction of autophagy by resveratrol is 
thought to be a longevity-enhancing mechanism.

Bees fed with resveratrol syrup live longer than 
controls. 8 Depending on resveratrol concentration, 
mean and maximum lifespan of these bees increased 
by 33% to 38% respectively. 
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The challenge up to now has been how to deliver 
enough bioavailable resveratrol to the bloodstream 
to induce systemic (whole-body) effects. 

Up to 10 Times  
Greater Bioavailability 

Orally ingested resveratrol is rapidly metabolized 
and transformed primarily in the digestive tract and 
the liver.4,5 This leaves very little free resveratrol in  
circulation.

Scientists found a solution to this by combining  
resveratrol with galactomannan fibers from fenu-
greek seed. This creates a hydrogel coating that 
allows greater resveratrol bioavailability.

Compared to unformulated resveratrol, this  
resveratrol-galactomannan hydrogel showed up to 
10 times greater bioavailability.31

The graph on this page shows the magnitude of  
resveratrol increase and the longer period this  
proprietary hydrogel formulation of resveratrol 
remained in the blood compared to unformulated  
resveratrol. 

It’s Time for More Clinical Research!
Resveratrol is a widely studied plant extract in the 

health and longevity fields. 
Physician-scientists have been frustrated with  

resveratrol research because most of what is orally 
ingested is quickly degraded in the human body.

A large body of data shows how resveratrol protects 
against neurodegenerative disorders in rodents.3

Resveratrol-supplemented animals demonstrate 
improved memory performance, enhanced secretion of 
neurotransmitters, and increased production of new 
brain cells with beneficial decreases in inflammation 
and oxidative stress.18-21 

A human trial using 200 mg a day of resveratrol 
showed enhanced memory performance accompanied  
with improved glucose metabolism and hippocampal 
functional connectivity.22

Effect on Cardiovascular Disorders
Aging is associated with endothelial dysfunction 

that leads to arterial blockages and increased risks of 
cardiovascular diseases. 23

In animal models, resveratrol was shown to exert 
a cardioprotective effect mainly through enhancing 
the production of endothelial nitric oxide, improving  
blood vessel dilation, reducing blood pressure, and 
ameliorating oxidative stress.24-26

Effect on other Disorders
Research findings show how resveratrol may help 

protect against cancer, osteoporosis, sarcopenia and 
possibly even infertility.27-30

What impresses scientists are the many pathological  
mechanisms of aging that resveratrol has been shown 
to thwart. 
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16;444(7117):337-42.

16.	�Azam S, Haque ME, Balakrishnan R, et al. The Ageing Brain: Mo-
lecular and Cellular Basis of Neurodegeneration. Front Cell Dev Biol. 
2021;9:683459.

17.	�Hou Y, Dan X, Babbar M, et al. Ageing as a risk factor for neurode-
generative disease. Nat Rev Neurol. 2019 Oct;15(10):565-81.

18.	�Torres-Perez M, Tellez-Ballesteros RI, Ortiz-Lopez L, et al. Resve-
ratrol Enhances Neuroplastic Changes, Including Hippocampal 
Neurogenesis, and Memory in Balb/C Mice at Six Months of Age. 
PLoS One. 2015;10(12):e0145687.
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neurogenesis and microvasculature, and reduced glial activation. 
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on aging-induced cognitive impairment in rats. Neurobiol Learn 
Mem. 2016 May;131:131-6.

22.	�Witte AV, Kerti L, Margulies DS, et al. Effects of resveratrol on 
memory performance, hippocampal functional connectivity, and 
glucose metabolism in healthy older adults. J Neurosci. 2014 Jun 
4;34(23):7862-70.

23.	�Fajemiroye JO, da Cunha LC, Saavedra-Rodriguez R, et al. Aging-
Induced Biological Changes and Cardiovascular Diseases. Biomed 
Res Int. 2018;2018:7156435.

24.	�Rajapakse AG, Yepuri G, Carvas JM, et al. Hyperactive S6K1 medi-
ates oxidative stress and endothelial dysfunction in aging: inhibition 
by resveratrol. PLoS One. 2011 Apr 22;6(4):e19237.

25.	�Tasatargil A, Tanriover G, Barutcigil A, et al. Protective effect of res-
veratrol on methylglyoxal-induced endothelial dysfunction in aged 
rats. Aging Clin Exp Res. 2019 Mar;31(3):331-8.

26.	�Restini CBA, Garcia AFE, Natalin HM, et al. Resveratrol Supplants 
Captopril’s Protective Effect on Cardiac Remodeling in a Hyperten-
sion Model Elicited by Renal Artery Stenosis. Yale J Biol Med. 2022 
Mar;95(1):57-69.

27.	�Rauf A, Imran M, Butt MS, et al. Resveratrol as an anti-cancer agent: 
A review. Crit Rev Food Sci Nutr. 2018 Jun 13;58(9):1428-47.

28.	�Tou JC. Resveratrol supplementation affects bone acquisition and 
osteoporosis: Pre-clinical evidence toward translational diet therapy. 
Biochim Biophys Acta. 2015 Jun;1852(6):1186-94.

29.	�Kan NW, Ho CS, Chiu YS, et al. Effects of Resveratrol Supplementa-
tion and Exercise Training on Exercise Performance in Middle-Aged 
Mice. Molecules. 2016 May 18;21(5).

30.	�Pasquariello R, Verdile N, Brevini TAL, et al. The Role of Resveratrol 
in Mammalian Reproduction. Molecules. 2020 Oct 5;25(19).
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gated) Resveratrol. ACS Omega. 2022 Apr 19;7(15):12835-45.

With the advent of a new bioavailable resveratrol,  
far better dosing schedules can be tested, and  
consistently higher blood levels achieved.

The good news for consumers is lower cost, as fewer 
milligrams of resveratrol need to be ingested to achieve 
higher circulatory levels.

I look forward to this new bioavailable resveratrol  
being used in upcoming clinical trials that seek to 
extend healthy human longevity. 

Your ongoing support enables us to fund many of 
these human studies. 

For longer life,

�William Faloon,  
Co-Founder, Life Extension®
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Men worry that low testosterone will 
decrease muscle growth and libido. 

This is just the tip of iceberg. 

Research indicates that low testosterone  
may affect mood and cause depression.1 

It is also linked to an increased risk for heart 
disease and greater risk of death from any 
cause.2-7

Serum testosterone declines over time. 
Beginning as early as age 30, testosterone 
levels start falling about 1% per year.8,9

Scientists have identified plant-derived 
nutrients that help safely boost production 
of this hormone.

In one clinical study, a blend of pomegranate 
and cacao extracts was shown to increase 
free testosterone as much as 48% in aging 
men.10

In preclinical studies, the flavonoid  
luteolin was shown to support testosterone 
production and reduce its conversion into 
estrogen.11-14 
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Promising Plant Extracts
Seeking a safe and drug-free way to elevate  

testosterone, scientists took note of a study presented 
at an endocrinology conference a decade ago.

In that study, healthy men and women who took 
pomegranate juice for just two weeks increased  
salivary testosterone levels by 23%-27%. Mood and 
well-being measures also improved.27

After screening hundreds of plant extracts, scientists  
believed that both pomegranate and cacao seed 
extract, from the beans used to make cocoa and  
chocolate, might promote higher testosterone levels.

A study using testes cells from mice confirmed that 
both extracts could significantly raise testosterone 
production.28

In a rodent model, investigators found that a  
pomegranate-cacao seed combination boosted testo- 
sterone production by over 72% in just six weeks.29

Boosting Testosterone in Men
To evaluate pomegranate and cacao extracts in 

humans, scientists gave men ranging from 36 to 55 
years old either a combination of these extracts or a 
placebo.10

After eight weeks, free testosterone levels in men 
receiving 400 mg of the pomegranate-cacao blend 
were elevated by over 48% compared to baseline.10

Declining Free Testosterone
The hormone testosterone is primarily produced in 

the testicles in men.15,16 It is crucial for normal develop-
ment of the male reproductive system and impacts 
the healthy function of organs and tissues throughout 
the body.

To perform its vital roles, testosterone must be 
in a “free” or biologically active form to attach to  
testosterone receptors on various body cells.

However, only about 2% of all circulating testosterone  
is in this free, unbound form.17 The rest circulates in the 
blood already bound to proteins.15,18	

And, free testosterone declines with age.
Overweight men have a higher risk for low testo-

sterone. That’s because being overweight or obese is 
associated with increased levels of the enzyme aroma-
tase, which converts testosterone into estrogen.9,19

Dangers of Low Testosterone
As testosterone levels decline with age, men  

experience well-known low testosterone symptoms.  
These include diminished sexual desire, erectile  
dysfunction, fatigue, reduced muscle mass and 
strength, and loss of youthful well-being.

But the effects go beyond these. Testosterone  
deficiency in men correlates with a greater risk 
of:6,7,18,20-24

•	� Cardiovascular disease,

•	� Osteoporosis,

•	� Chronic inflammation,

•	� Neurodegeneration, including cognitive decline 
and Alzheimer’s disease,

•	� Metabolic syndrome and type II diabetes,

•	� Depression, and

•	� All-cause mortality.

A misguided fear that testosterone may cause  
prostate cancer hampered clinical progress for 
decades. In reality, low testosterone is associated with 
increased prostate cancer incidence in most studies.25,26

Clearly, there is a critical need to boost free  
testosterone levels in most aging men.
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In addition, in men taking the pomegranate-cacao 
blend:10

•	� Overall well-being improved,

•	� Measures of stress dropped by 26%, and

•	� Hand grip strength increased by almost 25% 
compared to baseline.

The pomegranate-cacao group also reduced their 
symptoms on the Aging Males’ Symptoms scale by 
19%.10 These symptoms include:30

•	� Joint pain and muscle aches,

•	� Excessive sweating,

•	� Sleep problems and exhaustion,

•	� Anxiety and irritability,

•	� Depression and feeling burned out, and

•	� Decrease in libido and other sexual problems.

A similar study was done on younger men, aged 
21 to 35.10

Even in these younger men, a blend of pomegranate  
and cacao extracts increased free testosterone by 
25%. Hand grip strength and the circumference of the 
upper arm increased as well.10

How Luteolin Helps
Luteolin is a flavonoid found in certain fruits, herbs, 

and vegetables, including celery, broccoli, parsley, and 
thyme.

This compound may support higher testosterone 
production and levels in two ways. Cell and animal 
studies demonstrate that luteolin:

•	� Increases an enzyme called StAR  
(steroid-ogenic acute regulatory protein),  
which is required for testosterone production  
to occur,31 and

•	� Inhibits the enzyme aromatase, which converts 
testosterone into estrogen.11,12

A combination of luteolin and pomegranate-cacao 
extracts may support the production and maintenance 
of healthy free testosterone levels in men as they age.

Boost Testosterone 
for Better Health

n	� Testosterone is crucial to healthy  
aging in men, but levels of this hormone 
begin to drop around age 30.

n	� Low testosterone causes symptoms  
like fatigue, low libido, and reduced 
strength. It also increases the risk of  
cardiovascular disease and other  
disorders, and raises the risk of death 
from any cause.

n	� In clinical studies, a blend of pomegran-
ate and cacao seed extracts increased 
bioactive free testosterone in men by as 
much as 48% and improved measures of 
stress, hand grip strength, and more.

n	� Preclinical studies show that the  
flavonoid luteolin may support optimal 
testosterone levels and maintain  
healthy testosterone and estrogen  
balance.

W H A T 
Y O U 

N E E D 
T O 

K N O W
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Summary
Beginning around age 30, levels of the hormone  

testosterone in men begin to decline.
Low testosterone can result in symptoms like  

erectile dysfunction, fatigue, and reduced muscle mass, 
and poses a serious risk to overall health.

Pomegranate and cacao seed extracts boost  
testosterone production. In a clinical study, this  
combination increased free testosterone by 48% and 
improved measures of stress-resilience and strength.10

Preclinical data found that the flavonoid luteolin also 
supports higher testosterone levels.

Together, these nutrients may help aging men  
support higher testosterone levels and quality of life. •
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The best way to check your testosterone 
status is through simple blood tests.

In men, the optimal ranges for free and 
total testosterone in the blood are:

	 •	 Free testosterone: 15-25 pg/mL
	 •	 Total testosterone: 600-900 ng/dL

HOW TO  
CHECK YOUR  
TESTOSTERONE  
LEVEL 
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Blend tablet provides cell-protective compounds 
found in fresh vegetables.

For maximum absorption each enteric coated tablet 
contains two layers:

• �Myrosinase to release sulforaphane in  
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• �DIM (3,3'-diindolylmethane) to promote  
healthy estrogen balance
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“I feel this has made 
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be falling into place.”
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Testosterone Elite helps 
maintain healthy testosterone 
levels:†

•	� A clinical trial showed that  
pomegranate and cacao 
elevated free testosterone 
levels 48% in just eight 
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•	� Luteolin increases a protein 
for testosterone synthesis 
and inhibits aromatase, an 
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This product is available at fine health food stores everywhere.
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FISH OIL 
AND 

HEART 
ATTACK RISK



Ingestion of omega-3s is associated with lower rates of 
heart attack and cardiac-related death.1

An observational study found that those with the highest 
blood levels of omega-3s live almost five years longer 
than those with the lowest blood levels.2

The average dietary intake of EPA and DHA for typical 
Americans is too low.3-5

Eating cold-water fish and/or supplementing with fish oil 
is a smart, heart-healthy move.

BY STAN FREEDMAN
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Observational Studies
The omega-3 index is a blood test that measures 

the percentage of omega-3s in the blood. The higher 
the number, the more omega-3s in the body. 

An index of 8% or higher is considered ideal.22 
In an observational study that evaluated close to 

30,000 individuals, having an omega-3 index of 8% 
or greater predicted about a 30% lower risk of death 
due to coronary artery disease than an omega-3 index 
below 4%.22

The Framingham Heart Study is one of the larg-
est and longest-running observational studies in 
existence.2,23 It has consistently found that a higher 
omega-3 index is associated with significantly lower 
risk of total mortality and cardiovascular-related 
events such as stroke and heart attack.

The Framingham study even found that the omega-3 
index is as good at predicting risk of death as factors 
like smoking, high blood pressure, diabetes, and age.2 
Those with a higher index live almost five years longer 
on average than those with a low index. 

In one of the papers from the Framingham study, 
people with the highest omega-3 index levels com-
pared to those with the lowest, had a 34% lower risk 
of all cause mortality and their risk of developing car-
diovascular diseases was 39% lower.23

How Fish Oil  
Prevents Heart Disease

Omega-3 fatty acids are healthy fats that serve 
multiple roles. 

They are particularly concentrated in brain and 
heart muscle.6,7 

Omega-3 fatty acids are essential for balancing 
inflammatory responses.8

Getting enough omega-3s helps counter several 
major contributors to heart and blood vessel disease, 
including: 

1.	 �Elevated triglycerides. High levels of 
these fats in the blood correlate with an 
increased risk of heart disease. Taking 
omega-3s reduces triglyceride levels.9-11 
The American Heart Association has 
issued a science advisory that EPA and 
DHA doses of 2,000–4,000 mg per day are 
recommended for lowering triglycerides.12

2.	� High blood pressure. Increasing intake  
of omega-3 fatty acids can modestly 
reduce blood pressure, a major risk factor 
for heart disease.13,14

3.	� Insulin resistance. When cells do not 
respond to the hormone insulin appropri-
ately, the body cannot optimally manage 
blood sugar. Fish oil intake is associated 
with improved insulin sensitivity in people 
with some existing degree of metabolic  
disease.11,15 

4.	� Blood clotting. Heart attacks and strokes 
are frequently caused by abnormal clotting 
(thrombosis) within blood vessels.16 Higher 
intake of omega-3s can reduce the forma-
tion of blood clots.17-19

5.	� Chronic inflammation. Persistent inflam-
mation is a major driver of atheroscle-
rosis, the buildup of plaque in arteries. 
Omega-3s reduce the production of 
pro-inflammatory compounds and serve 
as precursors to anti-inflammatory com-
pounds.6-8,20,21

The above actions may help slow or halt the devel-
opment and progression of cardiovascular disease.
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Results from Clinical Studies
Data from many clinical trials show that increased 

intake of fish oil correlates with reduced risk for heart 
disease and cardiac-related mortality.1 

The Food and Drug Administration (FDA)  published 
a Qualified Health Claim stating that increased con-
sumption of EPA and DHA may reduce risk for high 
blood pressure and coronary heart disease.24

Oral intake of omega-3 has been linked with:25

•	 �Prevention of the development of  
heart disease, and

•	 �Improved outcomes for those who 
already suffer from heart disease.

One recent, large meta-analysis26 found that taking 
fish oil was associated with reduced development of 
coronary heart disease compared to those who did 
not receive fish oil.

Another meta-analysis found that fish oil is associ-
ated with a reduced risk of developing coronary heart 
disease and all cardiovascular disease, and cardio-
vascular mortality.1

These newer studies add to decades of evidence 
showing that fish oil helps protect the heart.

W H AT 
Y O U 

N E E D 
T O 

K N O W

Boosting the Benefits of Fish Oil
Olive extract and sesame lignans add to the health 

benefits of fish oil.

OLIVE EXTRACT 

Research shows that people who consume the most 
olive oil have a lower risk of dying from cardiovascu-
lar events.27-29

Olive oil contains unique polyphenols includ-
ing oleuropein, tyrosol, and hydroxytyrosol.30-32 High-
phenolic extra virgin olive oil is the best food source 
of these compounds.

In a study in people over age 65, those who ingested 
the highest amount of hydroxytyrosol from virgin olive 
oil and wine lived 9.2 years longer on average.33

Extracts of the olive leaf, concentrated and stan-
dardized to provide maximum polyphenol content, have 
been shown to protect cultured heart-muscle cells from 
destruction caused by oxidative damage.34

Omega-3s Promote 
Heart Health

n	� Low intake of omega-3 fatty acids is 
associated with increased risk for cardio-
vascular disease and death.

n	� Daily intake of fish oil is associated with 
reduced rates of heart disease, and car-
diovascular disease outcomes like heart 
attack and stroke.

n	 �Life Extension suggests daily supple-
mentation with about 2,000 mg of EPA + 
DHA from highly purified fish oil.
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SESAME SEEDS

Sesame seeds contain high concentrations of poly-
phenols called lignans. They have demonstrated 
activity related to lowering blood lipid levels, fighting 
inflammation and cancer, neutralizing free radicals, and 
enhancing vitamin E bioavailability.35,36

Metabolism of sesame lignans by intestinal micro-
flora creates the compounds enterolactone and 
enterodiol, both of which may have protective effects 
against hormone-related diseases such as breast  
cancer.37,38

Sesame lignans may help enhance the effects 
of omega-3s in the body.

Summary
Modern Western diets are usually lacking in 

omega-3 fatty acids like DHA and EPA. 
Lower blood levels of omega-3s have been cor-

related with increased risk for coronary artery occlu-
sion and cardiovascular events like stroke and heart 
attacks.

Life Extension suggests most readers supplement 
with about 2,000 mg of EPA + DHA each day from 
highly purified fish oil. •
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Coenzyme Q10 (CoQ10) is found in every cell 
in our body. 

The highest amount is located in the mitochon-
dria, the energy power houses of our cells.1

With age, mitochondrial function and CoQ10 
synthesis decline, contributing to a range of 
degenerative conditions.2,3

Research has shown that supplemental CoQ10 
improves mitochondrial function as well as 
organ performance.1,4-8  

As a defense against the assaults of aging, 
CoQ10 has been shown to suppress factors 
involved in nearly all chronic disorders.1,6,7
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A clinical trial assessed the effects of CoQ10 sup-
plementation against moderate-to-severe heart fail-
ure. Patients received either CoQ10 or placebo over 
a two-year period. 

Those taking 100 mg of CoQ10 three times daily had 
a remarkable 43% reduction in major cardiovascular 
events like heart attack, stroke, or death, compared to 
the placebo group.10 Both groups were on standard 
drug therapy. 

In another study, heart attack survivors were ran-
domized to receive either CoQ10 or a low-potency 
vitamin placebo.

The group receiving 120 mg a day of CoQ10 for one 
year had reduced rates of total cardiac events by 45% 
and of nonfatal heart attacks by 46% compared to the 
placebo group.12 

Statin drugs prescribed to lower LDL cholesterol 
further reduce coenzyme Q10 synthesis in the body. 
Those using a statin are often advised to supplement 
with CoQ10.13,14

Heart Function 
CoQ10 is no newcomer to heart health.1,9,10 
It has been prescribed in Japan to treat heart failure 

for decades. Research has shown it to be safe.11

One recent review paper presented preclinical and 
clinical evidence on the roles that CoQ10 plays in pre-
venting and relieving heart disease, including:1

•	� Preventing the accumulation of oxidized LDL 
cholesterol in arteries,

•	� Decreasing stiffness of blood vessels, and

•	� Improving the function of the cells that line 
the inside of the blood vessels.

Clinical studies have shown that CoQ10 intake has 
clear benefits for the heart. 
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49% Reduction in CoQ10 Levels in 
Response to Statin Drug Therapy 

This study of people with an average age of 70 shows CoQ10 blood levels at 
baseline of only 1.26 mcg/mL. Optimal levels should be between 2-3 mcg/mL. 
Statin drug use causes these already low CoQ10 blood levels to drop to 0.62 
mcg/mL. According to cardiologist Peter Langsjoen, MD, heart failure patients 
should strive for CoQ10 blood levels of around 4 mcg/mL and higher.62
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Brain Aging
Mitochondrial dysfunction is believed to play a 

role in the development of brain-aging diseases like 
Parkinson’s and Alzheimer’s.15,16

Studies show that CoQ10 may help protect as  
follows:

•	� In patients with early Parkinson’s disease, 
taking daily CoQ10 at a dosage of 1,200 
mg/day led to 44% less functional decline 
than taking a placebo.17

•	� A study of patients with Huntington’s  
disease, a progressive brain disorder, found 
that subjects given 300 mg of CoQ10 twice 
daily for one year tended to have less  
cognitive decline than a placebo group.18

•	� In a mouse model of Alzheimer’s disease, 
CoQ10 decreased the amount of beta-amy-
loid, a protein that accumulates in the brains 
of Alzheimer’s patients, and improved the ani-
mals’ cognitive and behavioral performance.19

Inflammation 
Chronic inflammation is a driver of many different 

age-related chronic disorders.20

Meta-analyses of randomized controlled clinical tri-
als have concluded that CoQ10 supplementation can 
significantly lower inflammatory markers.21,22  

Another meta-analysis of randomized controlled 
trials reported CoQ10 supplementation significantly 
lowers markers of inflammation in individuals with 
metabolic syndrome. The authors described the ability 
of CoQ10 to inhibit oxidative stress, while also improv-
ing blood sugar control and liver function.23

W H A T 
Y O U 

N E E D 
T O 

K N O W

CoQ10 Promotes 
Healthy Longevity

n	� Coenzyme Q10 (CoQ10) is essential  
for the production of energy by the  
mitochondria.

n	� CoQ10 deficiency has been found in 
many age-related diseases and  
processes, including brain aging and  
cardiovascular disease.

n	� One clinical trial showed that oral intake 
of CoQ10 slowed the age-related decline 
in vitality, physical performance, and 
health-related quality of life.

n	� CoQ10 intake can also help prevent 
cardiovascular disease by a variety of 
mechanisms.

n	� CoQ10 has been shown in one study to 
reduce the risk of major cardiovascular 
events including heart attack, stroke, and 
death in heart failure patients by 43%. 

n	� CoQ10 may help protect against neuro-
degenerative diseases like Alzheimer’s 
and Parkinson’s diseases.

n	� CoQ10 has many other benefits, such as  
reducing skin wrinkles, and improving 
lung function.
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Systemic Indicators of Reduced Aging 
CoQ10 has demonstrated other benefits that include:

•	� Reducing wrinkles. A clinical trial showed 
that daily intake of CoQ10 (50 or 150 mg) 
significantly reduced skin wrinkles and 
improved skin smoothness compared with 
a placebo.4

•	� Enhancing physical performance. Men 
were assigned to take either CoQ10  
(100 mg) or a placebo daily, then underwent 
fitness tests. Mean power was increased in 
those taking CoQ10 compared to a  
placebo.24

•	 �Improving lung function. Patients with 
chronic obstructive pulmonary disease 
(COPD), a lung disease, who took 90 mg 
of CoQ10 daily for two months showed 
improvements in heart rate and a measure 
of how well oxygen moves from the lungs 
to the blood during exercise,8 along with 
improvements in hypoxemia (low blood 
oxygen) at rest. 

•	� In asthma patients, oral CoQ10 resulted in 
improvement in air flow.25

  Cellular Energy
Preclinical evidence has shown that CoQ10 is  

particularly promising for addressing a key aging  
factor: mitochondrial dysfunction.1,3,5,26-28

The mitochondria are responsible for energy pro-
duction in our cells.29 Damage to these structures 
is a contributor to aging, playing a role in various  
age-related disorders and a shorter lifespan.3,5,27

Some of this damage is caused by oxidative stress. 
CoQ10 reduces oxidative stress in cells.1,26 

Deficiency of CoQ10 is linked to increased oxi-
dative stress and mitochondrial dysfunction,30 while 
oral CoQ10 intake has shown evidence of protecting 
against the progression of aging and development of 
age-related diseases.1,4,9,12,28

CoQ10 slows common symptoms of aging, 
including decreased vitality, physical performance, 
and quality of life. 

In a clinical trial, elderly participants received either 
a placebo or a combination of CoQ10 and selenium. 
Participants took 200 mg of CoQ10 and 200 mcg of 
selenium each day. Over four years, those taking the 
CoQ10-selenium showed improved health-related 
quality of life and more days out of the hospital.9
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Summary
The nutrient CoQ10 has shown promise in preventing 

and slowing degenerative disorders, including cardio-
vascular events and brain aging.

It functions via multiple mechanisms to enhance 
mitochondria energy output while combating chronic 
inflammation and oxidative stress. 

Together, these effects may help slow certain aging 
processes and reduce symptoms of aging. •
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Longevity Effects of  
CURCUMIN



The spice turmeric has been used in Indian 
cooking and traditional medicine for thousands 
of years.1

There is some evidence from epidemiological 
studies that populations that regularly consume 
turmeric have lower rates of Alzheimer’s as well 
as better-preserved cognition.2

A large body of scientific evidence reveals that 
turmeric’s benefits are mainly attributable to the 
compound known as curcumin.

Research shows that curcumin helps prevent 
processes that drive aging and chronic disor-
ders, including cell senescence and chronic 
inflammation.3-5

The overall effect may be to improve healthy 
longevity.

BY JIM RYDER
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Fighting Glycation
Glycation occurs when sugars attach to proteins, 

fats, or nucleic acids, causing deleterious structural and 
functional changes. It is a major contributor to acceler-
ated aging and many diseases of older age.19,20 

This process even occurs in people with normal 
blood glucose. In diabetics and prediabetics, glycation 
is accelerated, leading to faster aging and higher risk 
for chronic disorders.

Preclinical studies have shown that curcumin pro-
tects cells and tissues from the damage caused by 
glycation.21-25 

One team of researchers has shown that, in cell cul-
ture models, curcumin can also block harmful effects 
when glycation has already occurred, preventing 
the inflammation and cellular dysfunction caused by 
advanced glycation end products.25

Reducing Senescent Cells
As cells age, some become senescent. These cells 

are dysfunctional and emit protein degrading enzymes 
but refuse to die off to make room for healthy cells. 
Senescent cells also secrete inflammatory compounds 
that damage surrounding tissues.26 

Curcumin has demonstrated senolytic activity in 
preclinical studies,27,28 which means it has the poten-
tial to reduce the number of senescent cells in tissues. 
In other similar models, it has also been shown to help 
favorably modulate the secretion of inflammatory com-
pounds from these cells.4

The Power of Curcumin
Curcumin is a yellowish pigment found in turmeric, 

a plant in the ginger family.
In studies, curcumin intake has been shown to 

extend lifespan of diverse species, from roundworms 
to mice.6-11 In a study of fruit flies, for example, it 
increased the average lifespan by 26%.9

In addition, research suggests it can help in the 
management of many conditions including metabolic 
syndrome, elevated lipids, arthritis, and more.12

A number of studies have found that curcumin sup-
plementation led to improvements in cognition and 
memory.13

How does curcumin deliver its benefits? Science 
has identified several drivers of aging and chronic dis-
ease. Curcumin affects many of them3-5 in ways that 
improve health.

Protecting Telomeres
Every strand of DNA in our body has protective end 

caps, called telomeres, that help maintain the stability 
and function of the genetic material. 

As we age, these telomeres shorten. When they 
are too short, the cell becomes dysfunctional or die. 
Shortened telomeres limit regeneration and stem cell 
function. 

Telomerase is an enzyme that builds up the length 
of existing telomeres. 

Curcumin has been shown in preclinical studies to 
give a boost to this anti-aging enzyme. It can enhance 
the expression and activity of telomerase, increasing 
the health and life of cells.14,15

Support Brain Function
Research has identified specific brain benefits for 

curcumin.
In animal studies, curcumin has been shown to:16-18

•	� Form new neurons in the hippocampus,

•	� Improve performance on memory tests,

•	 Reduce neuroinflammation, and

•	 Protect against memory loss.

But the benefits of curcumin go beyond just neuro-
protection.
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Regulating Vital Proteins
Maladaptive activity of various essential structural 

and functional proteins in cells has been tied to accel-
erated aging, metabolic abnormalities, and chronic 
inflammation.3-5

Curcumin modulates their activity in ways that 
reverse age-related changes and protect cells against 
age-related damage. It can:3-5

•	� Inhibit nuclear factor-kappa B (NF-kB), a 
protein complex associated with chronic 
inflammation,

•	� Reduce activity of mTOR, a protein linked to 
rapid aging and metabolic abnormalities that 
contribute to chronic disease,

•	� Boost activity of AMPK, an enzyme that 
supports healthy metabolism,

•	� Enhance function of sirtuins, proteins criti-
cal for maintaining health and longevity, and

•	� Support activity of Nrf2, a protein that regu-
lates the body’s defenses against oxidative 
stress.

Other Anti-Aging Mechanisms
There are many more anti-aging actions of curcumin. 

Among other benefits, curcumin:

•	� Acts as a potent free-radical scavenger, 
helping to prevent the oxidative stress that 
accompanies most age-related chronic  
disease,29

•	� Triggers production of the body’s own  
antioxidant enzymes,3-5

•	� Reduces chronic inflammation,3 another 
driver of aging and age-related disease,

•	� Supports healthy mitochondrial function,30 
and

•	� Activates autophagy, cellular “house- 
keeping,” to rejuvenate cells and keep them 
functioning optimally.31

These and other actions can help reduce risk for dis-
ease and prevent accelerated aging.

W H AT 
Y O U 

N E E D 
T O 

K N O W

An Anti-Aging 
Nutrient

n	� Scientists have identified processes that 
drive aging and risk for disease, includ-
ing oxidative stress, chronic inflam-
mation, glycation, cellular senescence, 
telomere loss, and more.

n	� Curcumin, a polyphenol in turmeric, has 
been found to influence every one of 
these processes in ways that improve 
health and may slow aging.

n	� In animal studies, curcumin intake is 
associated with longevity and reduced 
risk for chronic age-related disease.

n	� Human studies show that curcumin use 
improves cognition and memory.
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Summary
Curcumin is a potent anti-inflammatory compound. 
Research over the last few decades reveals that 

curcumin favorably influences known contributors to 
aging and chronic disease.

In animal studies, curcumin extends lifespan while 
reducing risk for many age-related disorders. •
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Boosting Bioavailability
On its own, curcumin has low bioavailabil-
ity. Much of the curcumin you consume is 
not absorbed into the bloodstream.

Scientists discovered that combining cur-
cumin with galactomannans, from the 
spice fenugreek, boosts bioavailability by 
more than 45 times compared to unformu-
lated curcumin.32

Combining curcumin with other nutrients, 
including turmerones from turmeric and 
gingerols from ginger root, may further 
increase its bioavailability and health 
benefits.



This product is available at fine 
health food stores everywhere.

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.

Vitamins D and K as well  
as iodine perform multiple 
functions for heart, bone 
and thyroid health. 

Life Extension® brings these 
three nutrients together in 
one convenient capsule.

Item #02040

60 capsules

EASY WAY 
TO GET YOUR

AND

 
D K(plus iodine)

Just one capsule daily provides:

Vitamin D3	 125	mcg  
                                                    (5,000 IU)

Vitamin K1	 1,000	mcg
Vitamin K2 (MK4)	 1,000	mcg 
Vitamin K2 (MK7)	 100	mcg
Iodine	 1,000	mcg



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.

Each bottle provides a supply that lasts  
more than three months.

This product is available at  
fine health food stores everywhere.

Selenium promotes the body’s production of glutathione,  
a potent cellular antioxidant. It also encourages healthy  
cell division, thyroid health, and immune function. 

Super Selenium Complex combines three complementary 
forms of selenium with vitamin E for additional antioxidant 
protection. 

Item #01778

100 vegetarian capsules

“Great product, 
works well.”

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

R E V I E W



45 Times Greater 
Bioavailability

CURCUMIN

Item #02324

30 softgels 
 
 

Same 500 mg potency of patented turmeric 
and fenugreek blend with added benefits of 

ginger and other turmeric actives.

Item #02407

60 vegetarian capsules

Patented turmeric and fenugreek blend 
(500 mg) results in 45 times greater  
bioavailability of free curcuminoids.* 

These products are available 
at fine health food stores 

everywhere.

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.

*Than unformulated curcumin



64  |  LIFE EXTENSION  |  JANUARY/FEBRUARY 2023



HOW MAGNESIUM
HELPS REVERSE 

BRAIN AGING

JANUARY/FEBRUARY 2023  |  LIFE EXTENSION  |  65

Around 65% of U.S. adults consume inadequate amounts 
of magnesium in their diet.1,2 

Magnesium is especially important in the brain. 

It plays key roles in cognitive function, including learning  
and memory.3

There are different forms of magnesium, but not all are 
effective at getting into the brain.

Scientists at the Massachusetts Institute of Technology 
(MIT) developed a form called magnesium L-threonate 
that boosts brain levels quickly and efficiently.3-5 

In animal models, increasing brain magnesium helps 
ward off cognitive decline and dementia.3-6

In a human study of adults with cognitive impairment, 
magnesium L-threonate reversed measures of brain 
aging by an astonishing nine years.7

BY DAVID CAMERON



A Form for the Brain
Magnesium is essential for bone density, nerve  

function, and much more.1,8-10

Magnesium enables brain cell communication,  
particularly in areas critical for learning and formation 
of memories. Magnesium deficiency is associated with 
loss of cognitive function.1,10-13

MIT researchers developed magnesium L-threonate 
to more effectively elevate levels of magnesium in the 
brain.3

In a rodent study, magnesium L-threonate raised 
cerebral spinal fluid levels of magnesium by 54%.14

How It Helps the Brain
Once in the brain, magnesium contributes to its 

healthy function in numerous ways. 
For example, magnesium protects synapses, the 

structural communication connection points between 
brain cells.11

In animal studies, increasing brain levels of magnesium  
increased the total number of synapses, improved  
synaptic plasticity (the ability of synapses to adapt), 
and stimulated growth of new brain cells.3-6,14,15 

This improved cognitive function, including  
learning and memory. 

Animal models of brain aging, dementia, Parkinson’s 
disease, and brain injury all show that magnesium intake 
results in improvements in cognition.3,4,6,14-18 

Magnesium L-threonate leads to greater improve-
ments in memory, number of synapses, and other  
cognitive functions than other forms tested.5,14

Reversing Human Brain Aging
Scientists have long known that a magnesium  

deficiency can result in cognitive problems. Studies 
are now starting to demonstrate that replenishing  
magnesium can improve cognitive abilities.

In one clinical study, researchers gave older people  
with early cognitive impairment 1,500-2,000 mg (depend-
ing on body weight) of magnesium L-threonate or a 
placebo daily for 12 weeks.7 Subjects began with some 
impairment in executive functioning, the ability to plan, 
adapt, focus, and make decisions.  

At the beginning of the study, the participants averaged  
57.8 years of age. However, their brain age based on 
cognitive functioning was 68.3 years old. By the end 
of the trial, those receiving magnesium L-threonate 
decreased their brain age a remarkable nine years.

Another human trial showed promising preliminary  
results in patients diagnosed with mild to moderate  
dementia. Even at this more advanced stage of  
cognitive decline, magnesium L-threonate led to 
improvements in cognition and executive function.19

Scientists have started to evaluate magnesium for 
neuropsychiatric conditions as well. 
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In a 2021 open-label, pilot study, 15 adults with  
moderate ADHD (attention deficit hyperactivity disorder) 
received magnesium L-threonate for up to 12 weeks. 

Nearly half of the participants displayed clinical 
improvements. The authors concluded that supple-
mentation was effective and well-tolerated.20 

Summary
Magnesium deficiency is tied to health conditions 

including cognitive decline. Yet most adults do not get 
enough magnesium from their diets.

In the brain, magnesium is needed for the proper 
functioning of synapses involved in complex tasks such 
as learning and memory.

Magnesium L-threonate is easily absorbed and 
taken up into the brain, providing cognitive benefits as 
shown by animal and human studies.  •  

Magnesium That 
Protects the Brain

n	 �Magnesium is a mineral required for 
the function of hundreds of enzymes 
throughout the body. 

n	 �In the brain, it is needed for critical  
brain cell communication linked to 
cognitive functions like learning and 
memory.

n	 �In animal models and human tri-
als, magnesium L-threonate is tied to 
improvements in cognitive function  
and mental health.

n	 �In one clinical study, magnesium  
L-threonate reversed measures of  
brain aging by nine years.
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BY MARK STRATTON

As we age, conditions like cataracts, glaucoma, and 
macular degeneration threaten our vision.1

Scientists long ago discovered that carotenoids 
like lutein and zeaxanthin concentrate in the  
macula of the eye, where they help filter out  
damaging wavelengths of light.2-4

What few people know is these same carotenoids 
have also been shown to help protect the eye 
lens against cataracts and the optic nerve from  
glaucoma damage.5-8

Published studies continue to demonstrate  
whole-body benefits in those who ingest these 
plant-derived carotenoids. 

Cataracts, 
Glaucoma, and  

Macular  
Degeneration



Carotenoids are a group of pigments found in many 
fruits and vegetables. They have demonstrated  
benefits in tissues throughout the body, including 
the brain.7-9 

Taken up and concentrated in brain tissues,  
carotenoids have been found to be neuroprotective 
and supportive of cognitive function.8 

Individuals with higher levels or higher intake of 
carotenoids have consistently been found to have 
better cognitive performance.10-13

A systematic review and meta-analysis found  
consistently lower blood levels of lutein and zea-
xanthin in people diagnosed with Alzheimer’s com-
pared to healthy adults of the same age.14 

Randomized clinical trials have also found  
significant improvements in cognitive function-
ing in those receiving a carotenoid supplement  
compared to those receiving a placebo.15,16 

Those with high dietary intake of lutein and zea- 
xanthin have lower risk for eye disease and vision 
loss.

Modern Western diets rarely provide enough  
carotenoids.17 Average lutein intake is low for 
adults.18 

Oral intake of lutein-zeaxanthin supplements has 
been shown to boost the content of carotenoid 
pigments in the eyes and may improve whole-body 
health.19,20	

CAROTENOIDS AND SYSTEMIC HEALTH
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Those with glaucoma should also follow conventional 
guidelines including taking steps to reduce intraocular 
pressure that slowly damages the optic nerve.

Macular Degeneration
When blue light and ultraviolet light hit the retina, 

they can damage photoreceptors, the cells that detect 
light.2,25 Without photoreceptors, vision is not possible.26 

Exposure to blue light is tied to an increased risk of 
age-related macular degeneration, the leading cause 
of severe vision loss and blindness in people over 60.26 

Oxidative stress and inflammation further drive the 
progression of macular degeneration.2 

Lutein and zeaxanthin in the retina defend against 
macular degeneration in multiple ways. They filter 
out harmful wavelengths of light and are potent anti- 
oxidants and anti-inflammatories.2,4

One study conducted over more than 20 years 
found that people with the highest intake of lutein 
and zeaxanthin have a remarkable 41% lower risk of 
advanced macular degeneration.27

Taking lutein and zeaxanthin doesn’t just prevent 
macular degeneration. It may also reverse some visual 
loss that has occurred.28

Clinical studies show that oral intake of these 
carotenoids may slow the progression of macular 
degeneration in those who already have early signs of 
disease,3,21,28-31 and may also support visual acuity (the 
ability to see sharply at a given distance).28

Other studies show that taking lutein and zea- 
xanthin improves eye health, enhances visual  
function, reduces nighttime glare, and improves visual 
contrast.19,32-34

In one recent trial, older adults who had difficulty 
with night vision took a placebo or a blend of zea-
xanthin and lutein daily for six months.35 Those taking 
the carotenoids had significant improvements in night-
time visual functions.

Digital Eye Strain 
Threats to our eyes are all around us, from ultraviolet 

rays in sunlight to the blue light from our digital screens. 
Gazing at smart phones, computers, tablets, LED 

televisions, and other digital screens increases exposure  
to blue light, which contributes to eye disease and 
vision loss.25,26,36 The LED lightbulbs in most of our 
homes and workplaces also emit a high level of blue 
light.36

Cataracts
Cataracts are a common degenerative disease that 

clouds the lens of the eye. The result is deteriorating 
vision and eventual blindness.

Cataracts are one of the most important leading 
causes of blindness in the world.6 In modern societies,  
cataract surgery is rampant in people over age 65.

Studies show that people with the highest intake of 
lutein and zeaxanthin have the lowest rates of cataracts,  
age-related macular degeneration, and other age-
related eye conditions.5,21,22

Glaucoma 
In those with glaucoma, higher intake of lutein  

protects the photoreceptors and nerve cells of the retina  
against cell death. The result is less progression of 
visual loss and improved visual performance.22 

Studies have demonstrated that a larger dietary 
intake of carotenoids is associated with a lower risk 
of glaucoma.22 In individuals already suffering from  
glaucoma, higher carotenoid levels in the retina  
consistently predict better visual performance.

Randomized controlled trials of carotenoid supple-
mentation in patients with glaucoma demonstrate that 
they are effective at both boosting retinal levels of the 
nutrients and improving markers of visual function.23,24
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In addition to the long-term risk of vision loss, 
blue light is tied to digital eye strain, which causes  
symptoms like eye pain, dry eyes, headache, and 
blurred vision.37

The retina and macula are light-sensitive eye tissues  
that make vision possible. When the carotenoids lutein 
and zeaxanthin are orally ingested, they are taken up 
in these eye tissues where they help shield against 
harmful forms of light, including ultraviolet and blue 
light.2,38,39

The carotenoids lutein and zeaxanthin help shield 
the eyes from harmful blue light wavelengths, which 
can help protect against eye strain and vision loss.28

 Retinopathy
Diabetic retinopathy is another cause of poor eye-

sight in older adults. Carotenoids protect against this 
condition as well.

In patients with diabetic retinopathy, body levels 
of lutein and zeaxanthin are typically lower than in 
normal subjects. Oral intake of these carotenoids has 
been shown to improve visual clarity and contrast in 
those displaying symptoms of diabetic eye disease.40

Ensuring adequate intake of lutein and zeaxanthin is 
vital for eye health at any age.18

Summary
In eye tissues, the carotenoids lutein and zea- 

xanthin help filter out harmful wavelengths of light that 
lead to vision loss. 

These nutrients defend against most age-related eye 
disorders and the damage done by exposure to blue 
light from digital screens.

Studies long ago showed that higher intake of lutein 
and zeaxanthin boosts macular pigment density and 
reduce risk for vision loss from macular degeneration. 

More recent data show these same carotenoids also 
help protect against cataracts, glaucoma-induced 
damage to the optic nerve, and diabetic eye disorders.

Evidence indicates that supplementing with  
carotenoids is supportive of optimal brain and  
cognitive function. •

Shield Your Eyes  
with Carotenoids

n	� Age-related loss of vision is commonly 
caused by cataracts, age-related macular 
degeneration, glaucoma, and diabetes.

n	� Exposure to blue light from digital 
screens and LED lights can accelerate 
loss of vision and cause eye strain.

n	� The eye is capable of concentrating 
carotenoids, particularly lutein and zea-
xanthin, in the retina and macula—its 
light-sensitive tissues—to shield against 
dangerous ultraviolet and blue light.

n	� Studies show that oral intake of lutein 
and zeaxanthin can reduce the risk and 
slow the progression of all these age-
related eye conditions. These nutrients 
have the potential to prevent degen-
erative vision loss, improve visual 
parameters in those with age-related 
degenerative eye conditions, and to delay 
progression of these conditions and 
the worsening of vision associated with 
them.
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BY MICHAEL DOWNEY

Vitamin C supports the immune system and other 
aspects of health. 

The human body cannot produce vitamin C.1 

Daily intake is required to sustain vitamin C levels.

At doses above 200 mg, however, vitamin C is 
only partially absorbed and rapidly meta-bolized 
by the body.2

By combining it with plant-based compounds, 
more vitamin C can be absorbed and maintained.

Consumers can achieve nearly seven times 
greater vitamin C bioavailability compared to 
an equivalent dose of regular (unformulated)  
vitamin C.3 

VITAMIN C BLOOD LEVELS



Absorbing More Vitamin C 
Studies show that higher levels of vitamin C enhance 

immune function and may help reduce cardiovascular 
risks.4,5

At doses over 200 mg, unformulated vitamin C is only 
partially absorbed and rapidly used by the body.

A new delivery system circumvents this problem. It 
elevates blood levels of vitamin C nearly seven times 
more than unformulated vitamin C—and it delivers higher 
levels over an extended period.3

This improved delivery of vitamin C was achieved 
by combining two different plant-based formulation 
methods. Both have been used in the past to enhance 
bioavailability (absorbability) of other nutrients.

•	� The first method involves liposomes. These 
are small structures made of plant-derived 
phospholipids, the same types of compounds 
making up cell membranes of all living cells. 
Encapsulating vitamin C in liposomes improves 
its absorption into the bloodstream. 

•	� But liposomes themselves can degrade. The 
second method uses a compound known as a 
hydrogel to protect the liposomes. A hydrogel 
is comprised of fiber called galactomannans, 
derived from fenugreek seeds. It surrounds and 
shields the liposomes, allowing for sustained 
absorption of the vitamin C released in the 
intestines.

Together, these techniques enable more vitamin C 
to be absorbed over a longer period of time.

Sustained Vitamin C Blood Levels
When regular, unformulated vitamin C is taken, blood 

levels peak about one hour after ingestion and then 
rapidly drop back to baseline. 

When liposomal hydrogel vitamin C is taken, blood 
levels continue to rise up to four hours after ingestion  
and reach a much higher level. Taking this formulation 
just once a day leads to high around-the-clock vitamin 
C levels in the blood.

A recently published clinical study measured blood 
plasma levels of vitamin C and found: 3

Taking 400 mg of vitamin C in the liposomal hydro-
gel formula increased average overall body exposure to 
vitamin C over a 12-hour period by close to seven times 
compared to the same dose of unformulated vitamin C.

At 12 hours after ingestion, this liposomal hydrogel 
formula maintained higher blood levels than the same 
dose of regular, unformulated vitamin C.

Defense Against Infections
Maintaining high levels of vitamin C can help it 

achieve its benefits, which include helping to improve 
cardiovascular health, initiate tissue-healing  
processes,6,7 and reduce the risk, duration, and severity 
of the common cold.8,9
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82  |  LIFE EXTENSION  |  JANUARY/FEBRUARY 2023



ACHIEVING SUSTAINED VITAMIN C BLOOD LEVELS

JANUARY/FEBRUARY 2023  |  LIFE EXTENSION  |  83

Vitamin C’s most important function may be helping 
the immune system to defend against viral and other 
infections.10 

Vitamin C fights infection by:

•	� Helping neutrophils, a first line of immune 
defense, reach an infection. In a study of  
participants with inadequate vitamin C status, 
daily vitamin C intake led to a 20% increase in 
neutrophil migration.11 In another study, vitamin 
C intake (with vitamin E) enhanced neutrophils’ 
ability to kill infectious agents.12

•	� Promoting the growth, maturation, antibody 
production, and survival of lymphocytes.13-16 
Lymphocytes include B cells, T cells, and  
natural killer (NK) cells, all vital parts of the 
immune system’s ability to recognize and  
attack foreign invaders.

•	� Providing infection barrier support. Vitamin 
C is required for the synthesis of collagen, a 
structural protein providing strength and  
durability to barrier tissues that prevent viruses, 
bacteria, and other infectious agents from  
entering the body in the first place.17

Liposomal hydrogel vitamin C makes it easier to 
achieve these and other health benefits.

Summary
Higher vitamin C levels can improve immune  

function and provide other benefits.
However, at doses greater than 200 mg, unformulated 

vitamin C is partially absorbed and rapidly metabolized.
A liposomal hydrogel delivery system yields approxi-

mately seven times higher vitamin C plasma levels and 
maintains higher levels all day long. •

More Efficient,  
Longer-Lasting  
Vitamin C

n	 �Vitamin C is critical for immune  
function, protection against infection, 
cardiovascular health, and more. It is 
not made by the body and must be 
taken orally.

n	 �Doses above 200 mg of unformulated 
vitamin C are only partially absorbed 
and metabolize quickly.

n	 �A new liposomal hydrogel formula  
protects the vitamin C, allowing more  
of it to be absorbed over a longer period 
of time. This results in significantly 
higher blood levels of vitamin C that  
persist for 24 hours. 
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The Importance of High-Dose 
Vitamin C

•	� Maintaining optimal levels of vitamin C 
throughout the day delivers wide-ranging 
benefits, including:

•	� Immune support. Immune cells need 
vitamin C for activation and proper 
function, including fighting infections, 
reducing risk, duration, and severity of 
colds, and reducing breathing difficul-
ties associated with airway irritation and 
asthma.8,10-18

•	� Wound healing and tissue strengthening. 
Vitamin C is required for the synthesis 
of collagen, which provides strength to 
connective tissues throughout the body 
(including skin, bones, and cartilage) and 
helps accelerate wound healing after 
injury.19-21

•	� Cardiovascular protection. Compared 
to those with the lowest levels, people 
with the highest blood levels of vitamin C 
may be less likely to die from all causes, 
cardiovascular disease and ischemic 
heart disease and have a 42% lower risk 
of stroke.2,22-25

•	� Antioxidant activity. Vitamin C can help 
prevent or reduce oxidative damage, a 
major contributor to aging and age-
related disease.26
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How to Banish 
BRAIN FOG
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Losing your train of thought or finding it hard to 
pay attention is common as we get older. 

If it starts to interfere with daily life, you may 
be experiencing what is known as brain fog.1

Brain fog  refers to a general feeling of 
decreased mental energy and focus. It may be 
characterized by mental fatigue and clouding, 
forgetfulness, fuzzy thinking, confusion, and 
difficulty concentrating.

Scientists have identified two plant-based nutri-
ents that can prevent or potentially reverse 
these alterations to bring back mental clarity, 
energy, and focus.

In clinical studies, mango leaf extract:2,3

•	 Improves reaction time,

•	 Reduces mental fatigue, and

•	� Boosts attention, performance accuracy, 
and working memory.

In other clinical studies, peppermint oil 
reduced the development of mental fatigue and 
improved aspects of memory and attention.4 

Mango leaf extract and peppermint oil can 
provide a cognitive boost that may help replace 
fog with focus. 
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 Plant Extracts
Using this research, scientists identified two plant-

derived nutrients that appear to have the potential to 
prevent or even reverse these underlying biological 
changes.

These two nutrients also had a track record of 
improving symptoms of brain fog:

•	� Mango leaf extract has been clinically 
shown to improve reaction time, reduce 
mental fatigue, and boost attention, perfor-
mance accuracy, and working memory.2,3

•	� Peppermint oil has been clinically shown 
to significantly reduce the development 
of mental fatigue and improve aspects of 
attention and memory.4

How Mango Leaf Protects the Brain
Long used in Asia and Africa to treat fatigue, mango 

leaf has more recently been shown to exert properties 
that are neuroprotective, anti-inflammatory, and anti-
diabetic.2

These effects, which scientists suggested may help 
prevent brain fog, are believed to be largely attributable 
to the polyphenol compound mangiferin.

Mangiferin’s capacity to protect the brain has been 
demonstrated in animal studies in which it:2,11,12 

•	� Decreased neuroinflammation, 

•	� Reduced oxidative stress, and

•	� Provided neurotransmitter support.

Other animal models found that mangiferin use pre-
vented cognitive and memory impairment, key symp-
toms of brain fog.13

Mangiferin was also shown in rodent studies to 
exhibit anti-allergic properties,14,15 suggesting poten-
tial benefits against brain fog associated with allergies.

Mango Leaf in Human Studies
Scientists conducted controlled human trials to 

evaluate whether mango leaf extract could treat symp-
toms consistent with brain fog.

They divided healthy adults into four groups. One 
group took a mango leaf extract containing 60% 
mangiferin, the second group took caffeine, the third 
group took the extract plus caffeine, and the fourth 
took a placebo.

What Causes Brain Fog?
The feeling of mental fatigue, foggy thinking, and 

difficulty concentrating is more than an annoyance. It 
can decrease cognitive performance and make it dif-
ficult to get work done.

In order to pinpoint underlying changes in the brain 
that may cause feelings of mental fogginess, scientists 
studied medical conditions that produce some of the 
same mental symptoms.

Their research showed that complaints consistent 
with brain fog have been reported by people with:5-10

•	 Inflammatory disorders of various types,

•	 Allergies (including seasonal allergies), 

•	� Immune disorders, which increase  
inflammation, and

•	� Dietary sensitivities.

These observations led researchers to propose that 
brain fog may result from:5-7

•	� Inflammation,

•	� Histamine (the chemical that causes  
allergic symptoms),

•	� Neurotransmitter imbalance, and

•	� Impairments in neuronal activity.
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Compared to baseline, the mango leaf extract 
resulted in:2

•	� A remarkable 47% reduction in fatigue, and

•	� An almost 5% improvement in reaction 
time.

These improvements were significantly greater than 
those seen with caffeine alone or with a combination 
of caffeine and mango extract. 

Tests of electrical activity in the brain showed that 
those taking mango leaf extract had increased activity 
in regions associated with complex cognitive process-
ing, attention, and memory.2

In another clinical study, researchers gave healthy 
young adults either 300 mg of the mango leaf extract 
or a placebo.

The extract improved areas of cognitive function, 
including aspects of:3

•	� Attention,

•	 �Performance accuracy, and

•	� Working memory.

This evidence supports the use of mango leaf 
extract to enhance brain activity, reduce mental fatigue, 
and support mental focus and performance.

Peppermint’s Brain Benefits
Peppermint is an herb traditionally used for medici-

nal properties, including aiding digestion and promot-
ing calm.

Plants rich in monoterpenes have been shown in 
placebo-controlled studies to have cognitive ben-
efits.16,17 Peppermint oil contains many of these com-
pounds, including menthol and menthone.18

Some human studies have shown that peppermint 
teas:19

•	� Improved memory, and

•	� Boosted mental alertness.

In addition, mint species have demonstrated the abil-
ity to modulate various neurotransmitters in the brain, 
such as acetylcholine and GABA. These neurotrans-
mitters play pivotal roles in mental alertness, cognition, 
and mood.4

W H A T 
Y O U 

N E E D 
T O 

K N O W

Boost Brain Power 
and Undo Brain Fog

n	� Brain fog is a feeling of reduced mental 
energy, clarity, and focus.

n	� Mango leaf extract and peppermint oil 
were each shown in preclinical studies  
to address the likely underlying causes  
of brain fog.

n	� In clinical trials, mango leaf extract  
and peppermint oil each reduced  
mental fatigue while improving attention 
and working memory.

n	� Combined, these ingredients may  
maximize brain support and help erase 
symptoms of brain fog.
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Clinical Trial of Peppermint Oil 
In a controlled clinical trial, scientists gave healthy 

adults either peppermint oil containing 60% mono-
terpenes or a placebo. Tests on aspects of memory, 
attention, and mood were administered.

The peppermint oil group significantly:4

•	� Reduced the development of mental 
fatigue,

•	� Improved aspects of attention and working 
memory.

The volunteers who received the placebo were 
severely fatigued within a few hours after the cogni-
tive tests.4

Human studies overall demonstrate that peppermint 
oil and mango leaf extract can help restore mental 
clarity, focus, and energy. 

A combination of these two ingredients may maxi-
mize their ability to clear away brain fog.

Summary
Scientists have identified two plant-based ingre-

dients that can improve various aspects of brain fog.
Mango leaf extract and peppermint oil have each 

been shown to reduce mental fatigue, and improve 
attention, memory, and cognitive performance. •
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