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Item #01681 • 60 capsules

(Two-Month Supply)

BROAD-SPECTRUM
IMMUNE SUPPORT
Lactoferrin is a component of whey  
protein best known for its immune  
benefits. 

An array of published studies describes 
how lactoferrin up-regulates innate  
and adaptive immune responses to a 
variety of antigens.

 

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.



Enzymatically Active Vitamins

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

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

Reference
* Br J Pharmacol. 2004 Mar;141(5):825-30.

This product is available at fine  
health food stores everywhere.

COMPLEXCOMPLEX 

BB
Low-Cost Low-Cost 
Biologically Biologically 
ActiveActive  

Item #01945 

60 vegetarian capsules

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.



Garlic 
SUPPORTS 
HEALTHY  
IMMUNE 

FUNCTION

Science has shown that garlic, rich in 
allicin, supports immune function on 
multiple fronts, for example:1,2

•  Promotes healthy immune cell 
function

•  Supports immune T-cells and  
immunoglobulin production

•  Promotes protective macrophages

•  Maintains cellular detoxification

•  Modulates cytokine production

Easy to take Optimized Garlic is 
standardized to contain 10,000 ppm 
of allicin potential.

Item #01394 • 200 vegetarian capsules

References
1. J Immunol Res. 2015; 2015: 401630.
2. Cytometry. 2002 Aug 1;48(4):209-15.

G A R L I C . . . T H E  W O N D E R  H E R B

This product is 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.



Get The Maximum Potency  
From Your Multivitamin!

Life Extension®’s Two-Per-Day formulas are the highest 
potency multivitamins. Compared to Centrum® Silver® 
Adults 50+, Two-Per-Day provides:

Life Extension®’s Two-Per-Day contains superior forms  
of nutrients such as 5-MTHF that is almost 7 times more 
bioavailable than folic acid. These bio-active nutrients 
provide the body with greater biological activity, which 
is especially important as people age. 

50 times the vitamin B1 
25 times the vitamin B6 
12 times the vitamin B12
10 times the biotin
10 times the selenium 
8 times the vitamin C 
2.5 times the vitamin B3
2 times the vitamin D 
2 times the vitamin E
2 times the zinc

Centrum® 
Can’t 

Compete { Two-Per-Day Tablets
Item #02315 • 120 tablets  

(Two-month supply)

Two-Per-Day Capsules
Item #02314 • 120 capsules  

(Two-month supply)

*Formula compared to Centrum® Silver® Adults 50+.

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.

Does your multivitamin measure up?

B12D

B6

Two-Per-Day beats Centrum® in 10 ways!*



This product is available at fine  
health food stores everywhere.

Super Selenium 
Supports  

HEART and 
BRAIN HEALTH

Selenium’s longevity power comes from its 
ability to offer powerful protection through-
out the body, including heart support, brain 
support, and healthy cell division.1,2

Super Selenium Complex has three differ-
ent forms of selenium—each of which acts 
along a different pathway to support 
healthy cell division. 

•  Sodium selenite 

•  L-selenomethionine 

•  Selenium-Methyl L-Selenocysteine

References
1. Biol Trace Elem Res. 2004 Oct;101(1):73-86.
2. Biol Trace Elem Res. 2011 Sep;142(3):274-83

Linked to Longevity

Item #01778 • 200 mcg & Vitamin E 
100 vegetarian capsules

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

These statements have not been evaluated by the Food and Drug Administration. These products are not intended to diagnose, treat, cure, or prevent any disease.
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Gustavo Tovar Baez, MD, operates the Life 
Extension Clinic in Caracas, Venezuela. He is 
the first physician in Caracas to specialize in 
anti-aging medicine.

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

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

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

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

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

John DeLuca, MD, DC, is a 2005 graduate of St. 
George’s University School of Medicine. He 
completed his internal medicine residency at 
Monmouth Medical Center in Long Branch, NJ, 
in 2008 and is board-certified by the American 
Board of Internal Medicine. Dr. DeLuca is 
a Diplomate of the American Academy of 
Anti-Aging Medicine and has obtained certifi-
cations in hyperbaric medicine, pain manage-
ment, nutrition, strength and conditioning, and 
manipulation under anesthesia.

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

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

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

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

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

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

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

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

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

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

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

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

Michele G. Morrow, DO, FAAFP, is a board-certified 
family physician who merges mainstream and 
alternative medicine using functional medicine 
concepts, nutrition, and natural approaches. 

Filippo Ongaro, MD, is board-certified in anti-
aging medicine and has worked for many 
years as flight surgeon at the European 
Space Agency. He is a pioneer in func-
tional and anti-aging medicine in Italy 
where he also works as a journalist and  
a writer.

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

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

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

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

Allan Rashford, MD, graduated from the 
University of 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.

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

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

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

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

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

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

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

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

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

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

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

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

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

Xiaoxi Wei, PhD, is a chemist, expert in supramolecular 
assembly and development of synthetic transmem-
brane nanopores with distinguished selectivity via 
biomimetic nanoscience. She has expertise in ion 
channel function and characterization. She founded 
X-Therma Inc., a company developing a radical 
new highway towards non-toxic, hyper-effective 
antifreeze agents to fight unwanted ice formation in 
regenerative medicine and reduce mechanical icing. 
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Life Extension® first introduced SAMe in 
1997. Since then, researchers around the 
world have continued to discover its impres-
sive benefits. 

While SAMe is largely known for mood 
support, it has also shown benefits for the 
liver and joints.

A study by Harvard Medical School and 
Massachusetts General Hospital cited the 
impressive benefits of SAMe for mood 
support.1 

A report published in Germany showed that 
SAMe may help maintain healthy neurologi-
cal function. This impressive report found 
that SAMe:2

•  Increased glutathione levels by  
50% and glutathione enzyme  
activity by 115%

•  Supported against a measurement 
 of free radical activity by 46%

•  Inhibited lipid peroxidation by 55%  
in culture

In addition to these findings, SAMe also 
supports brain cell methylation, thereby 
facilitating youthful DNA enzymatic actions, 
which may help account for SAMe’s mood-
boosting properties. These enzymatic 
reactions are required for the healthy 
conversion of neurotransmitters such as 
serotonin and dopamine.

This product is available at fine  
health food stores everywhere.

References
1. Am J Psychiatry. 2010 Aug;167(8):942-8.
2. Naunyn Schmiedebergs Artch Pharmacol. 2000 Jan;361(1)47-52.

Item #02176 
400 mg • 30 enteric coated tablets

SAMe 
FOR BRAIN HEALTH

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

Lactoferrin Helps Fight  
Infectious Diseases

Lactoferrin is a glycoprotein that plays an important 
role in the immune system. 

Research has shown that lactoferrin has antiviral 
activity against viruses such as rotavirus, herpes, and 
HIV—and against respiratory viruses like respiratory 
syncytial virus (RSV).1 

Now, research published in the Journal of 
Microbiology, Immunology, and Infection has found that 
lactoferrin can help attenuate infectious diseases.2

In this randomized, double-blind, placebo-controlled 
study, 290 healthy adults took either 200 mg of lacto-
ferrin, 600 mg of lactoferrin, or a placebo for 12 weeks.

Both lactoferrin doses reduced the duration of infec-
tious diseases (including cold sores, gastroenteritis, and 
styes) and the summer cold.

Editor’s Note: Lactoferrin is known to have some immunostimulatory 
effects such as enhancing the production of secretory immunoglobulin 
A (sIgA), the phagocytic capacity of neutrophils, and the cytotoxicity of 
natural killer (NK) cells.

References
1. Antiviral Res. 2001 Dec;52(3):225-39.
2. J Microbiol Immunol Infect. 2020 Feb 26.

Cancer Patients’ Vitamin D Supplementation  
Associated with Better Survival Rate 

Cancer patients who supplemented with vitamin D had 
improved survival rates, according to a meta-analysis 
reported in the Journal of Clinical Oncology.* 

For their analysis, the researchers selected 10 ran-
domized, controlled trials that included a total of 79,055 
cancer patients. Trials compared the effects on cancer 
incidence and mortality of at least three years of vitamin 
D supplementation, and with a placebo. 

The analysis showed that vitamin D supple-
mentation was associated with a 13% lower risk 
of dying from cancer compared with taking a  
placebo.

“Vitamin D had a significant effect on lowering the risk 
of death among those with cancer,” said coauthor Tarek 
Haykal, M.D. “The difference in the mortality rate between 
the vitamin D and placebo groups was statistically signifi-
cant enough that it showed just how important it might 
be among the cancer population.”

Editor’s Note: Cancer is the second leading cause of mortality in the 
U.S., the authors noted.

* J Clin Oncol. 2019; 37 (15_suppl): 1534.
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Meta-Analysis Supports Use of Quercetin  
for High Blood Pressure

A meta-analysis published in Nutrition Reviews con-
cluded that there is a beneficial role for quercetin supple-
mentation in people with high blood pressure.* Quercetin 
is a flavonoid found in apples, onions, tea and other plant 
foods.

The meta-analysis included 17 trials that involved a 
total of 896 participants, many of whom were at risk 
of cardiovascular disease. Trials compared the effects 
of quercetin or a quercetin-rich extract to a placebo or 
no treatment for periods ranging from 2 to 12 weeks. In 
addition to blood pressure, plasma lipids and glucose 
and/or insulin were measured at the beginning and end 
of the studies. 

Pooled results of 13 treatment arms revealed an asso-
ciation between quercetin supplementation and reduced 
blood pressure. Quercetin administration was associated 
with a 3.09 mmHg average reduction in systolic blood 
pressure and a 2.86 mmHg reduction in diastolic pres-
sure. A decrease in triglycerides and increase in HDL 
cholesterol levels occurred among participants who con-
sumed quercetin for eight or more weeks.

Editor’s Note: The authors concluded that, “Quercetin intake resulted in 
significantly decreased blood pressure in humans. Moreover, participants 
who consumed quercetin for eight weeks or more showed significantly 
changed levels of high-density lipoprotein cholesterol and triglycerides in 
trials with a parallel design.”

* Nutr Rev. 2020 Jan 6.

Optimism Reduces  
Cardiovascular Risk

Optimism is associated with a reduced risk of cardio-
vascular events and all-cause mortality, according to a 
study published in the journal JAMA Network Open.*

Researchers conducted a meta-analysis of 15 stud-
ies, including nearly 230,000 people. They found that 
optimism was associated with a 35% reduced risk of 
cardiovascular events and a 14% reduced risk of all-
cause mortality.

Cardiovascular events included fatal cardiovascu-
lar mortality, nonfatal myocardial infarction, stroke, and 
new-onset angina.

Editor’s Note: “Future studies should seek to better define the biobehav-
ioral mechanisms underlying this association and evaluate the potential 
benefit of interventions designed to promote optimism or reduce pes-
simism,” the authors concluded.

*JAMA Netw Open. 2019;2(9):e1912200.
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Lactoferrin Boosts  
Immunity to Fight Cancer

Lactoferrin has numerous anti-cancer activities. 
One key way it helps prevent the development of can-

cer and inhibit cancer growth is by boosting the body’s 
adaptive immune response, according to a study pub-
lished in the journal Biomolecules.*

Adaptive immunity, also called acquired immunity, is an 
immune response to a specific pathogen that enhances 
the body’s response to future encounters with that patho-
gen. For example, it’s what prevents a person from con-
tracting the measles after they’ve already had it.

In addition to boosting adaptive immunity, lactoferrin 
works in the following ways to help combat cancer:

•  It promotes cell proliferation and migration in 
healthy cells, while inhibiting proliferation and 
migration in cancerous cells.

•  It crosses the blood-brain barrier, making it an 
ideal carrier for chemotherapeutics designed to 
treat brain tumors.

•  It is highly bioavailable. 

•  It selectively targets cells involved in tumor prolif-
eration, survival, migration, invasion, and metas-
tasis. 

Editor’s Note: According to the study authors, “The use of nutraceuticals 
as natural compounds corroborating anti-cancer standard therapy is 
emerging as a promising tool for their relative abundance, bioavailability, 
safety, low-cost effectiveness, and immuno-compatibility with the host.”

* Biomolecules. 2020 Mar 15;10(3).

Extra Virgin Olive Oil  
Benefits the Brain

Research conducted at Temple University’s Lewis 
Katz School of Medicine indicates a brain benefit for 
supplemental extra virgin olive oil in older mice. The 
study was published in the journal Aging Cell.* 

Previously, positive effects were found for olive oil in 
mice that were genetically engineered to develop the 
amyloid deposits that characterize Alzheimer’s disease. 

The new study evaluated the oil’s effects in mice 
engineered to develop defective tau proteins in the 
brain which block the communication of brain cells in 
Alzheimer’s disease. “Remarkably, tau pathology strictly 
correlates with the severity of dementia,” the authors 
stated.

Beginning at six months of age, until the age of one 
year, the mice were fed a diet either with or without 
extra virgin olive oil. At the end of the study, mice that 
received the olive oil demonstrated better memory and 
cognition in comparison with the control group of mice, 
as well as a reduction in harmful tau deposits. 

Additionally, treated animals’ synapses, which are 
the connections between brain cells, showed increased 
activity. 

Editor’s Note: Olive oil is known for its many health benefits, including 
an ability to help protect against cardiovascular disease and mild cogni-
tive impairment.

* Aging Cell. 2020 Jan; 19(1): e13076.
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Even Light Physical Activity  
Increases Longevity

Increasing your amount of physical activity—regard-
less of intensity—can increase your lifespan, according 
to a study published in the BMJ.*  Even light activity—
such as walking or washing dishes—can have longevity 
benefits.

Researchers analyzed data from 36,383 adults with 
a mean age of 62.6 years. The data came from studies 
that tracked activity using motion sensors for up to one 
week, and that followed individuals for a median follow-
up of 5.8 years. 

The researchers categorized physical activity accord-
ing to light, moderate, and intense, and they divided indi-
viduals according to most active and least active. 

Results showed that the 25% most active people had 
a 60%-70% lower risk of death compared to the 25% 
least active people. Moreover, sitting for 9.5 hours a day 
or more (not counting night-time sleep) was tied to a sta-
tistically significant increased risk of death.

Editor’s Note: Government guidelines recommend a minimum of 150 
minutes of moderate exercise or 75 minutes of vigorous exercise per 
week. 

* BMJ. 2019;366:l4570.

Rise in Obesity-Related Cancers  
Seen at Younger Ages

Cancers associated with obesity, once typically diag-
nosed at higher rates in people over 65, are now on the 
rise in younger people, according to a study published 
in JAMA Network Open.*

Researchers studied more than 6 million cancer cases 
in the Surveillance Epidemiology and End Results (SEER) 
database from the years 2000 to 2016.

The results revealed a shift in obesity-associated can-
cers to people in both the 20-to-49-year-old age group 
and in the 50-to-64-year-old age group. The greatest 
increase occurred in the 50-to-64-year-old group.

In 50-to-64-year-olds, the increase in the number of 
obesity-associated cancers ranged from 25.3% in non-
Hispanic white women to 197.8% in Hispanic men.

Editor’s Note: Obesity increases cancer risk by multiple mechanisms 
that include chronic inflammation, elevated glucose/fasting insulin and 
hormone imbalances. The authors of this study stated that “some of the 
greatest increases [were] observed for liver and thyroid cancers [in] all 
sex- and race/ethnicity- specific strata.”

* JAMA Network Open, 2019; 2 (8): e199261.
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BY MICHAEL DOWNEY

Reduce Effects of  
Excess Stress to  

Protect 
Immunity

It’s hard to avoid stress during a global pandemic.

The concern is that increased stress can weaken 
immune functions. 

Ongoing stress triggers high levels of cortisol, a 
steroid hormone. 

Excess cortisol diminishes immune functions, 
and has been shown to increase disease risk while 
shortening human lifespans.1-17

A 2019 study found that anticipating stress the 
next day is associated with elevated cortisol soon 
after waking up in the morning.18

Human studies demonstrate that specific plant 
extracts can reduce cortisol levels and inhibit its 
destructive effects.19-24
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 Danger of  
Elevated Cortisol

Stress results in a decrease in levels of lympho-
cytes. These immune cells are used to kill viruses and 
other invaders.31,32

Lymphocyte counts are often reduced when one is 
fighting a viral infection.33-35 

Even if it’s just for a few days, social isolation and 
loneliness, both common during the current pandemic, 
also weaken immunity.36

Older individuals are more susceptible to stress and 
to stress-induced immune damage.37

Long-term overexposure to excess cortisol disrupts 
almost all body processes, increasing risk for health 
problems that include:1-17,38

• Immune impairment,

• Cardiovascular disease,

• Diabetes,

• Osteoporosis,

• Gastrointestinal problems,

• Obesity,

•  Neurodegeneration, including Alzheimer’s  
disease, and

• Anxiety, depression, and insomnia.

Most worrisome, chronically elevated cortisol is 
linked to increased mortality risk. 

A large study of people over age 65 found that men 
with high cortisol levels were 63% more likely to die 
than those with lower levels.

Women with elevated cortisol were 82% more likely 
to die than those with low levels.5  And those with high 
urinary cortisol had a five-fold increased risk of death 
from cardiovascular disease.3

Higher cortisol is also associated with shortening of 
telomeres, the stretches of DNA that cap the ends of 
chromosomes.39,40 As telomeres shorten, the cells that 
bear them get closer to the ends of their lives, aging the 
tissues and organs in which they dwell.

It’s impossible to avoid all stress, especially during 
a pandemic. But scientists have demonstrated that 
natural compounds can lower excess cortisol levels.

Stress Weakens  
Immune Function

A recent poll reports that 45% of Americans feel that 
their mental health has been negatively impacted due to 
worry and stress over the novel coronavirus.25

Cortisol is one of the body’s main stress hormones. 
During stressful times, the adrenal glands release it 

as part of the “fight-or-flight” response.26

Necessary for life-or-death situations, cortisol 
directs a complex series of hormonal and physiological 
changes that support either fleeing to safety or fighting 
off the threat.27,28

Cortisol boosts muscle tension, blood sugar, heart-
beat, tissue-repair substances, and mental focus. At the 
same time, cortisol turns down non-urgent processes 
such as immune functions, along with the digestive 
and reproductive systems.29 

When the stressful threat has passed, cortisol is sup-
posed to return to normal “balanced” levels. 

When stressors are almost always present, as they 
have been since the coronavirus outbreak, cortisol 
remains “turned on.” 

Its continuing high presence in the blood adversely 
affects critical functions of the body and brain.30
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Lychee-Green Tea Blend  
Lowers Cortisol

Grown in China since the 11th century,41 lychee fruit 
is rich in polyphenols that promote a variety of biologi-
cal activities, most notably the ability to reduce inflam-
mation and cortisol levels.19

Most lychee products sold today contain long-
chain polyphenols, which are not easily absorbed in 
the intestinal tract.

To overcome this obstacle scientists developed a 
low molecular size extract derived from lychee fruit 
and green tea.42

The result is a new compound that is stable and 
highly absorbable.

Researchers tested this lychee-green tea blend on 
human monocytes, a type of immune cell. They found 
that it significantly suppressed inflammatory signal-
ing molecules called cytokines, helping to decrease 
inflammation.43

This confirmed earlier results from clinical trials that 
evaluated the lychee-green tea blend’s ability to lower 
stress and stress-induced cortisol.

Counter the Immune- 
Damaging Effects of Stress

n  Stress increases levels of the hormone 
cortisol, which can weaken immune 
function.

n  A weak immune system raises the risk of 
infections caused by viruses and other 
pathogens.

n  Chronically elevated cortisol increases 
the risk of other diseases—including  
cardiovascular disease, diabetes, and 
neurodegeneration—and of overall  
mortality.

n  Human studies show that both a lychee-
green tea blend and a combination of 
two bark extracts from Magnolia and 
Phellodendron trees reduce high cortisol 
levels.

n  These compounds can effectively reduce 
unwanted circulating cortisol, safely 
inhibiting its destructive effects.

WHAT YOU NEED TO KNOW
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Reducing Stress-Induced Cortisol
Researchers randomly assigned 19 sedentary but 

healthy male volunteers (with an average age of 22) to 
take either a placebo or 100 mg of the lychee-green 
tea blend daily for four weeks. 

They conducted blood tests for cortisol and other 
inflammatory markers before and after the study, and 
after exercise, which raises cortisol levels.19

Unlike those in the placebo group, the men taking 
the blend showed significant decreases in cortisol 
and the pro-inflammatory cytokines IL-1beta and IL-6. 
The lychee-green tea extract also reduced the rate of 
increase of these factors following exercise.19

In another study, 10 healthy men took either a pla-
cebo or 100 mg of the lychee-green tea blend twice 
daily for 10 days before exercising under low-oxygen 
conditions, to increase stress.20

Exercise increased cortisol substantially in the  
placebo group. The cortisol increase in the lychee-
green tea group was significantly smaller.20

Physically Induced Cortisol
Scientists next assessed the effects of the lychee-

green tea blend on cortisol and inflammation caused 
by physical stress.

Either a placebo or 100 mg of the blend was given 
to 13 healthy males. After 30 minutes, the lower 
portion of each man’s legs was immersed in hot 
water for half an hour. Researchers measured corti-
sol and inflammatory cytokines before and after this  
procedure.21

Compared to placebo subjects, lychee-green tea 
recipients had significantly lower concentrations of 
cortisol, IL-1beta, and IL-6 after the heat-related 
stress. These benefits continued for up to two hours 
after the stress ended. (IL-1beta and IL-6 are pro-
inflammatory factors.)

Lychee-green tea recipients also had significantly 
lower increases in temperatures of the skin and body 
core during the application of heat, indicating a more 
balanced and improved response to the physically 
stressful event.21

Later studies confirmed that the lychee-green tea 
blend prevents heat-induced elevations in body tem-
perature. This reduces fluid loss from sweating under 
heat stress and prevents stress-induced blunting of 
immune response.44-47

How to Measure Your  
Stress Levels

Living under the threat of a pandemic, stress 
can become so constant that you don’t even 
notice how stressed you are.

A cortisol blood test allows you to find out 
whether your levels are elevated and by how 
much. If they’re high, that’s a sign of ongoing 
stress. 

Lifestyle changes like meditation, exercise, 
and eating a healthy diet can bring this level 
down. Regular use of safe, plant compounds 
also lowers elevated cortisol and can prevent 
the immune-weakening effects of stress.

A follow-up cortisol test will show whether 
your efforts have been successful or need to 
be intensified.
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A combination of two bark extracts from the 
Magnolia and Phellodendron trees has also been 
shown, in human trials, to lower cortisol and reduce 
outward manifestations of stress.

These compounds offer one approach to reducing 
excess cortisol levels, which may counteract some of 
the harmful effects inflicted by chronic stress. •
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These products are available at fine  
health food stores everywhere.
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Whey protein, packed with vital amino  
acids, also promotes glutathione synthesis.

Glutathione plays an important role  
in supporting healthy immune function  
in the body.1 

Whey fractions help modulate a full range  
of healthy immune functions.2,3

Available in Vanilla and Chocolate Flavors!

Support Healthy  
Immune Function with

Whey 
Protein
WHEY	PROTEIN	CONCENTRATE

•  Vanilla or chocolate flavor
•  Delivers 20 grams of protein 

 Item #02260 • Whey Protein Concentrate  
(Vanilla) • 500 grams (17.64 oz.)

Item #02261 • Whey Protein Concentrate  
(Chocolate) • 640 grams (22.56 oz.)

VANILLA FLAVOR CHOCOLATE FLAVOR

Contains milk.

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.



Astaxanthin is a carotenoid that 
benefits the  brain, heart, skin and 
immune system.

Found naturally in seafood and algae, 
as little as 50% of astaxanthin is 
normally absorbed in the blood-
stream.1,2

Life Extension® combines 4 mg of 
astaxanthin with a blend of four 
different phospholipids, which has 
been shown to enhance carotenoid 
absorption by several-fold.3
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ASTAXANTHIN 

This product is available at fine  
health food stores everywhere. Item #01923 • 30 softgels
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Stress releases the hormone cortisol throughout 
the body. Maintaining healthy cortisol levels 
promotes healthy immune function.*

Cortisol-Stress Balance for a greater sense of 
calm amid today’s stressful challenges. 

STRESSED??STRESSED??

This product is available at fine health food stores everywhere.

Item #02312

30 vegetarian capsules

* Available at: https://www.mayoclinic.org/healthy-lifestyle/stress-management/in-depth/stress/art-20046037. Accessed May 5, 2020
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MaquiBright® is a registered trademark of MAQUI NEW LIFE S.A,  
Chile and ORYZA OIL & FAT CHEMICAL CO., LTD., Japan.

This product is available at fine health food stores everywhere.

Everyday factors can lead to dry, itchy, irritated eyes.

Tear Support with MaquiBright® is an innovative  
oral supplement that supports your body’s own tear 
production for continuous, all-day comfort.  

The secret is the maqui berry’s rich source of delphini-
dins, a source of support for tear-producing glands.  
When human subjects took just 60 mg a day of maqui 
berry extract, there was a 45% increase in lubricating  
tear production.1,2

Promote Tear Production  
From The Inside Out

 

Item #01918 • 60 mg • 30 vegetarian capsules 

References
1. Food Chem. 2013;139(1-4):129-37.
2. Panminerva Med. 2014;56(3 Suppl 1):1-6.

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.



This product is available at fine health food stores everywhere.

N-Acetyl-L-Cysteine supports healthy levels 

of glutathione, a molecule utilized by all cells 

for protection against free radicals and insults  

from foreign compounds.

Tap the Power of
N-Acetyl-L-Cysteine

TO BOOST GLUTATHIONE LEVELS

Item #01534 

600 mg • 60 capsules

These statements have not been evaluated by the Food and Drug Administration. These products are not intended to diagnose, treat, cure, or prevent any disease.
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If we are to live longer, healthier lives, we need our immune 
system to function at peak capacity.

The following plant-derived compounds have shown an 
ability to help rescue the immune system from senescent 
decline:

  •  Cistanche

  •  Reishi mushrooms

  •  Pu-erh tea

Together, these natural extracts help combat immune 
senescence by several complementary mechanisms 
that include enhancing activity of natural killer cells and 
T cells and turning down overactive immune reactions. 

This article describes research supporting the use of  
low-cost plant extracts to help support immune health.

 Natural Approaches  
to Improve 

IMMUNE	FUNCTION
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NATURAL APPROACHES TO IMPROVE IMMUNE FUNCTION

The adaptive immune system responds more slowly 
than the innate immune system but mounts a more  
specific, powerful attack against pathogens using  
specialized immune system cells called T cells.

With its ability to boost components of both innate 
and adaptive immunity, Reishi can protect the aging 
body from infections. This benefit has been borne out in 
laboratory studies demonstrating activity against many 
common viruses, including:

•  Herpes simplex viruses—which cause oral  
and genital herpes22

•  Influenza viruses—which cause the flu23

•  Epstein-Barr virus—which causes mono- 
nucleosis but can also contribute to the  
formation of cancer24,25

•  Hepatitis B virus—a common cause of  
liver disease that can lead to liver failure26,27

•  Human immunodeficiency virus (HIV)— 
the virus which causes AIDS28,29

Reishi Mushroom Extract
The immune-boosting properties of Reishi mush-

rooms have been appreciated in Eastern medicine for 
thousands of years. Modern science is now validating 
their health-promoting properties.1,2

Studies show that consuming these mushrooms 
improves immune function and has anti-tumor effects.2-9 

In mice, Reishi has been found to promote the mat-
uration and activation of immune system cells such 
as T cells, natural killer cells, dendritic cells, and  
macrophages.3-6 

Lab studies show that Reishi also helps raise pro-
tective IL-10 levels and lower pro-inflammatory IL-6 
levels.10,11

This indicates that Reishi augments the function of 
both the innate and adaptive immune system.

The innate immune system can be thought of as 
the body’s first line of defense, responding rapidly to 
potentially harmful insults such as viruses, bacteria, 
and cancer cells.

Natural killer cells are an important component 
of this innate immunity.12-17 The diminished activity of 
natural killer cells that occurs with aging predisposes 
the elderly to high rates of infection by viruses ranging 
from influenza to various herpes viruses.16-21
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It is impossible to overstate the magnitude of  
disability and death that immune senescence 
inflicts on aging human populations. When you hear a  
person died from “old age,” in almost every instance 
the underlying culprit is a dysfunctional immune 
system that ignites deadly inflammatory fires while 
failing to protect against infections and malignancies.

No one we know tried to live for over 100 years more 
than health pioneer Jack LaLanne. He engaged 
in rigorous lifelong exercise and ate a low-calorie 
healthy diet. He followed an old-line supplement 
program probably devoid of vitamin K and DHEA, 
which may have contributed to his premature death 
at age 96.

Jack LaLanne died of pneumonia following aortic 
valve surgery. Aortic valve stenosis is caused by  
calcification, chronic inflammation, and other  
factors such as elevated homocysteine.31

Vitamin K prevents calcification that is so often the 
reason why an elderly person’s aortic valve fails.32-37 
DHEA partially protects against inflammation.38-40

Immune senescence may very well have contributed  
to Jack LaLanne’s early demise by crippling his  
ability to fight off the pneumonia, which was the 
acute cause of his death.

It is difficult to imagine someone as fit and vigorous 
as Jack LaLanne succumbing to pneumonia. Yet 
a dysfunctional immune system deprives even the 
hardiest of us from warding off infections that were 
easily overcome in our youth.

Clearly, protecting against immune senescence is a 
mandatory component of a longevity program.

Premature Death of Jack LaLanne 
Likely Caused by Immune Senescence
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Anti-Cancer Properties
In addition to supporting protection from infection, 

Reishi exhibits anti-cancer properties as well—largely 
because of its ability to enhance immune function. 

In particular, the boost Reishi gives to natural killer 
cell, T cell, and macrophage function aids in the  
identification and destruction of abnormal cells that 
may develop into cancer.2,9

Reishi may also directly combat tumors through 
an array of mechanisms it has demonstrated in the 
lab: impairing the ability of tumor cells to grow, pre-
venting tumor blood vessels from developing, starv-
ing the abnormal cells, and even directly killing cancer  
cells.2,9 

In one study, Reishi mushrooms were applied to  
various human cancer cell lines.9 Not only did the Reishi 
reduce the growth of the cells, but it induced cell death 
in many of the diseased cells.

Lifespan Extension
Perhaps most impressively, Reishi has been shown 

to significantly extend lifespan of mice.30 Researchers 
followed two groups of mice, one fed a normal con-
trol diet and the other fed a diet enriched with a Reishi 
extract. 

The Reishi supplemented group lived as much as 
148 days longer than the control group. Given that the 
lifespan of a mouse is typically less than two years, this 
represents a dramatic increase in longevity.

NATURAL APPROACHES TO IMPROVE IMMUNE FUNCTION

Boosting the Aging 
Immune System

n  Older age is associated with a decline 
in immune system function, known as 
immune senescence.

n  Immune senescence increases the  
risk for infections, cancer, autoimmune  
disease, and chronic inflammatory  
conditions.

n  Certain plants and fungi have been 
found to bolster immune system cells 
and functions, improving immunity.

n  Reishi mushrooms, Cistanche, and  
Pu-erh tea have all been shown to 
improve immune function by various 
complementary mechanisms.

n  Intake of extracts of these plants and 
fungi may help restore immune function, 
reducing the risk for infection, cancer,  
and other conditions for which the 
elderly are at increased risk.

WHAT YOU NEED TO KNOW

Reishi mushroom
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Cistanche Extract
Cistanche is a type of desert plant that, like Reishi 

mushrooms, has long been appreciated for its  
medicinal uses in Eastern medicine. 

Several studies have confirmed the ability of 
Cistanche extract to boost immune cells in the body.41-44

In one study, researchers utilized a strain of senes-
cence-accelerated mice. These mice age more rapidly 
than normal mice and display the same deterioration in 
immune function seen in human immune senescence. 

The mice fed a diet supplemented with Cistanche 
extract for four weeks had a significantly increased 
number of T cells and natural killer cells in the  
blood, and lower pro-inflammatory interleukin-6  
(IL-6) levels.

This enhancement in immune function translated to 
an extended lifespan as well. The average age after 

supplementation with Cistanche was 15% longer than 
the controls’.41

In addition to T cells and natural killer cells, 
Cistanche also helps activate other important immune 
cells, including macrophages, dendritic cells, and B 
cells.42,43

Encouraging results have been demonstrated in a 
human study as well. When elderly subjects took 100 
mg of Cistanche extract daily for 12 weeks, there was 
a 6.1% increase in helper T cells and an almost 12% 
increase in natural killer cell activity. This increase rep-
resents an immune-boosting effect.44

Patients also experienced improved markers of vas-
cular function and a decrease in fatigue. No significant 
adverse effects were observed.

Given that these same improvements in immune 
function resulted in enhanced longevity in animal studies,  

Natural killer cells are the body’s first respond-
ers against viral infections and cancer cells, and 
play an important role in battling bacterial and 
fungal infections.12-17 The age-related decline in the 
function of natural killer cells leads to higher rates 
of many viral, bacterial, and fungal infections—and 
these infections are more likely to be serious in 
those with age-related immune senescence. 19-21

For example, research shows that the common 
cold (which is caused by a virus) is more frequent in 
individuals with low natural killer cell function—and 
conversely, that greater natural killer cell function 
helps protect against viral outbreaks.16-18

The decline in natural killer cell activity has also been 
shown to increase the rates of viral infections, includ-
ing viruses that cause influenza and viruses in the 
herpes family.19 These include cytomegalovirus 
(CMV), Epstein-Barr virus, varicella zoster (which 
causes chicken pox and shingles), and herpes sim-
plex viruses (causing oral and genital herpes).

Compounding the problem, cytomegalovirus (CMV) 
itself may directly contribute to the loss of immune 
function.54,55 In one study, higher levels of CMV in 
older women correlated with an increased five-year 
risk of all-cause mortality.56

A Breakdown in the  
Body’s Targeted Killers

T cells are targeted killers that are part of the body’s 
adaptive immunity. If any infections go undetected 
by the natural killer cells, T cells are the “big guns” 
that step in and eliminate the infected cells.

These cells hunt down specific targets and stage a 
powerful attack to eliminate them once the enemy 
has been identified.

T cells contribute to long-term immunity, the phe-
nomenon in which the body “remembers” an anti-
gen (a virus, bacteria, or even a vaccine). That way, 
if an individual is later exposed to the same virus, 
bacteria, or antigen, the immune system is primed 
to destroy it more quickly in the future—often before 
any signs of the disease occur.

THE	IMMUNE	SYSTEM	

How Our Immune Cells Defend Us



Pu-erh Tea Extract’s Immune Effects
A fermented black tea called Pu-erh has shown  

benefits for the aging immune system.50

Studies show that Pu-erh tea and its extract com-
bat immune senescence by multiple mechanisms.50 
Two of the chief ones include increasing natural killer 
and T cells.

In addition to its ability to bolster the immune system 
itself, Pu-erh tea appears to provide direct antibacte-
rial and antiviral effects as well. Several studies have 
demonstrated that Pu-erh tea directly kills or inhibits 
the growth of bacteria and suppresses the growth of 
viruses such as hepatitis B.50
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it can be hoped that the rejuvenating effect Cistanche 
has on the human immune system may assist in pro-
longing lifespan in people as well.

A hallmark marker of longevity potential is blood lev-
els of interleukin-6 (IL-6). 

Older individuals with higher levels of IL-6 tend to not 
live as long and tend to have a higher burden of chronic 
disease. On the other hand, older people with lower IL-6 
levels tend to be healthier and have better prospects for 
even longer lives. (See table on next page.)

This makes sense because elevated IL-6 generates  
chronic inflammatory signals that result in tissue  
damage throughout the body.45-49 

NATURAL APPROACHES TO IMPROVE IMMUNE FUNCTION

Lifespan Extension in Mice Supplemented with Cistanche41
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       Cistanche increased survival of age-
accelerated mice. Control mice (green 
line) were all dead by about 382 days, and 
low-dose (pink) Cistanche mice had all 
died by about 413 days. About 5% of mice 
supplemented with medium (blue) and 
about 10% of mice supplemented with high 
(gold) doses of Cistanche were still alive by 
the end of the study, at 425 days. 

       Cistanche increased average lifespan 
of mice. Control age-accelerated mice 
(blue) lived on average about 325 days, as 
did mice supplemented with low-dose 
Cistanche (green). Mice supple mented with 
medium (yellow) and high (red) doses of  
Cistanche, however, had longer lifespans 
compared with control mice, at about 350 
and 375 days, respectively.41 
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In one investigation, scientists studied the effects 
of Pu-erh tea on the senescence-accelerated strain of 
mice discussed previously.51

Before supplementation with Pu-erh tea, the mice 
demonstrated the same features of immune system 
deterioration seen in aging humans, including lower 
numbers of active T cells and natural killer cells. 

In addition, levels of the powerful pro-inflammatory 
cytokine IL-6 were markedly elevated in the senes-
cence-accelerated mice, compared with controls. 

Feeding these mice with Pu-erh tea reversed these 
markers of immune senescence.

The treated mice experienced enhanced numbers 
of T cells and natural killer cells and a significant 43% 
decrease in IL-6—benefits that more closely resemble 
a normal, healthy immune system.

Based on these immune-boosting results, the 
researchers concluded that intake of Pu-erh tea may 
help older individuals prevent infection and cancer.

Anti-Inflammatory Effects in Humans
A human study of Pu-erh tea extract further dem-

onstrated its role in reversing inflammatory cytokine 
levels. 

The study was performed among a group of patients 
with metabolic syndrome, a common condition 

defined by central obesity, borderline or high fasting  
glucose, high blood pressure, and elevated blood  
lipids.52 Those with metabolic syndrome have higher 
levels of inflammation and are at an increased risk of 
having immune impairments.53 

Subjects were given either Pu-erh tea extract twice 
daily or a placebo. They were instructed to exercise 
and observe a healthy diet during the study period 
but were permitted no medicines that might otherwise 
affect the results.

After three months, patients provided blood sam-
ples for analysis of inflammatory cytokines and other 
markers of inflammation.

As expected, placebo recipients showed no sig-
nificant changes in blood levels of TNF-a or IL-6 (pro-
inflammatory cytokines), IL-10 (an anti-inflammatory 
cytokine), or C-reactive protein (CRP, a marker of total 
body inflammation).

Subjects supplemented with Pu-erh tea extract 
showed improvements in immune status as follows:

•  21% reduction in IL-6,

•  23% reduction in TNF-a, and

•  26% reduction in CRP.

Death Risk Data in Response to 
Elevated IL-6 and C-reactive	protein (CRP)

Elevated IL-6 and C-reactive	protein are associated  
with a host of life-threatening conditions as shown below:

Biomarkers

IL-6 CRP

Increased risk of dying from any cause in people with a mean age of 6157 25%

Increased risk of dying from any cause in people older than 8058 118% 158%

Increased risk of death following acute heart attack59 30% 30%

Increased risk of sudden cardiac death60 63%

Increased risk of dying from any cause in patients with obstructive airway disease61 37%

Increased risk of congestive heart failure following acute heart attack59 40% 40%

Increased risk of poor functional outcome after stroke62 210% 90%

Increased risk of knee osteoarthritis63 174%

Increased risk of developing the blindness-inducing eye disease 
age-related macular degeneration (AMD)64 78% 118%
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These reductions indicate significant decreases in 
overall pro-inflammatory status.

This study also found a 34% increase of inflamma-
tion-quelling IL-10, which further demonstrates the 
overall reduction in inflammation possible with Pu-erh 
tea extract.

Pu-erh tea extract offers multiple pathways to 
potentially prevent progress of immune senescence.

Summary
Immune senescence occurs as people age and 

puts the elderly at increased risk for infections, cancers, 
and a variety of chronic inflammatory diseases.

Compounds naturally found in certain plants and 
fungi bolster weakened immune systems.

Reishi mushrooms, Cistanche, and Pu-erh tea 
can improve immune function by several complemen-
tary mechanisms, including amplifying the activity of 
natural killer cells, T cells, and various other immune 
system components.

They also help suppress over-activity of immune cells 
that can result in damaging inflammatory reactions.

Adding these nutrients to a healthy diet can help 
induce improvements in immune cell markers in  
older age. •
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Cistanche

Pu-erh tea

Reishi
mushroom
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MAGNESIUM	
L-THREONATE 

Regenerates 
Brain Structures

BY HARRY STEIN

For nearly 30 years, scientists have been convinced that 
increasing  magnesium levels in the brain can potentially  
prevent or reverse some age-related changes that  
contribute to cognitive decline and dementia.1

But it’s been difficult to put this knowledge into practice, 
because taking more magnesium orally does not signifi-
cantly raise brain levels.

A unique form of magnesium developed at the Massa-
chusetts Institute of Technology (MIT) is changing that. 

Magnesium L-threonate has been shown to boost 
brain magnesium levels in animals when taken orally. 
This effect is due to its unique ability to cross the blood-
brain barrier.2

Another rodent study showed that oral use of magnesium  
L-threonate raised brain fluid levels of magnesium  
by 54%.3

Brain benefits have also been shown in humans. 

In a clinical study of adults with cognitive impairment, 
magnesium L-threonate reversed measures of brain 
aging by 9 years.4



MAGNESIUM L-THREONATE REGENERATES BRAIN STRUCTURES

The NMDA receptor requires an additional step to 
become fully activated—one that involves magnesium. 

Magnesium acts as a secondary activator of the 
NMDA receptor and is vital to the synapses’ plasticity.

Without magnesium, the NMDA receptor and the 
whole synapse fail to function normally.

In animal studies, researchers have demonstrated 
that increasing levels of magnesium in the brain 
increases synaptic plasticity and leads to greater 
synaptic density. 

That means it helps existing synapses work  
better and also increases the overall number of  
synapses.2,3,7-10 

These effects translate into improvements in cogni-
tive function, including better learning and memory.

 Boosting Magnesium Brain Levels
Scientists at MIT developed a form of magnesium 

called magnesium L-threonate. 
This form is more easily absorbed, or bioavailable, 

and results in higher levels of magnesium in the brain 
compared to other forms.2

In fact, oral intake of magnesium L-threonate 
raises brain fluid levels of magnesium in rodents by 
54%. It also increases synaptic density and increases 
production of NMDA receptors in brain cells.3

Most importantly, several studies demonstrate that 
this boost to brain magnesium directly translates to 
improvement in mental function. 

Magnesium’s Impact on the Brain
Magnesium is an essential mineral found in varying 

amounts in a range of plant- and animal-based foods. 
Throughout the body, it works as a cofactor, or 

“helper molecule,” required for the normal function of 
hundreds of enzyme systems. 

In fact, magnesium is essential for about 80% of the 
body’s metabolic functions.5

Magnesium plays an especially critical role in the 
brain, where it protects the functioning of synapses, 
the communication connection points between brain 
cells. 

For people to learn and form memories, synapses 
must have a property known as plasticity, the ability to 
adapt and change in response to stimuli. 

Declining synaptic plasticity is a major contributor to 
loss of cognitive function in older age. And magnesium 
can help stop this decline.

How it Works
As you can see in the graphic below, brain cells 

release a “messenger” from most synapses, known as 
neurotransmitters.

Neurotransmitters bind to a receptor for the  
neurotransmitter on the other brain cell, thereby  
stimulating it. 

In areas of the brain where learning and forming 
memories take place, the most important receptor is 
NMDA.6
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Synapses: The Point of Connection Between Brain Cells
Neurotransmitters stimulate receptors by binding to them.

Information from one neuron flows to another neuron across a synapse.
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Making Rodents Smarter!
If you have a pet hamster, you might want to give it 

a little brain boost.
Scientists first tested magnesium L-threonate on 

aged rats. The results showed an enhanced ability to 
learn, with improvements seen in both short-term and 
long-term memory.2

Another study pitted magnesium L-threonate 
against other, common forms of magnesium, includ-
ing magnesium chloride and magnesium sulphate.10 
Magnesium L-threonate led to greater improvements 
in memory than the other forms of magnesium.

Two mouse studies specifically evaluated magne-
sium L-threonate in models of Alzheimer’s disease, 
the most common cause of dementia in older adults.7,9 
In both studies, it prevented the loss of synapses  
associated with Alzheimer’s and maintained or improved 
memory. 

Magnesium L-threonate was even effective at improv-
ing cognition in very-late-stage Alzheimer’s disease.

Another study in mice showed that magnesium 
L-threonate stimulated growth of new brain cells 
in parts of the brain central to memory and learning.8 
Normally, the growth of these brain cells slows or stops 
in older animals, but magnesium L-threonate prevented 
this decline.

A Groundbreaking Human Trial
A group of scientists designed a clinical study to test 

whether these benefits translate to people. 
Adults 50-70 years old, with some level of cognitive 

impairment, received 1,500 mg-2,000 mg (depending 
on body weight) daily of magnesium L-threonate or a 
placebo for 12 weeks.4 

At the end of the study, subjects who were treated 
with magnesium L-threonate had an improvement in 
overall cognitive ability.

On average, subjects started out with some degree 
of impairment of executive functioning, the ability 
to think abstractly, plan, and make decisions. By the 
end of the study, the executive functioning of those  
taking magnesium L-threonate was restored to nearly  
normal for their age.

At the start 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 
improved by 9 years of brain age, a truly remarkable 
result.

Brain Protection with 
Magnesium L-Threonate

n  The mineral magnesium plays a critical 
role in the brain, protecting the function 
of synapses involved in complex cog-
nitive processes such as learning and 
memory.

n  Inadequate magnesium intake is very 
common, yet most magnesium isn’t 
absorbed well by the body and can’t 
enter the brain in sufficient amounts.

n  Scientists at MIT developed a new 
form of magnesium called magnesium 
L-threonate, which is highly absorbable 
and has been shown to increase brain 
levels of magnesium to a much higher 
degree than other forms.

n  Studies in animals and humans show 
that magnesium L-threonate improves 
and maintains cognitive function, even 
in older individuals with prior signs of 
cognitive decline.

n  In one human study, it reversed cogni-
tive measures of brain aging by 9 years.

WHAT YOU NEED TO KNOW

MAGNESIUM L-THREONATE REGENERATES BRAIN STRUCTURES



MAGNESIUM L-THREONATE REGENERATES BRAIN STRUCTURES
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Summary
Magnesium is a critically important mineral required 

for the function of hundreds of enzymes in the human 
body, making it essential for nearly 80% of our metabolic  
reactions.

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

A large majority of the population suffers from inad-
equate magnesium intake. Because most magnesium 
supplements are poorly absorbed and do not enter the 
brain in sufficient quantities, fixing this problem has 
been difficult.

An improved type of magnesium is finally changing 
that. 

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

This form of magnesium offers tremendous promise 
to aging people seeking to maximize their neurological 
potential. •
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Getting Enough Magnesium
Most people don’t get nearly enough magne-
sium from their diet. 

In the U.S., approximately 65% of all adults 
have below optimal intake of magnesium.11,12 
That number gets even higher in older age, 
with more than 80% of people over 71 con-
suming inadequate amounts of magnesium.

Over time, this leads to magnesium defi-
ciency, which contributes to many chronic 
conditions including cardiovascular  
disease and age-related loss of cognitive 
function.1,11,12

Fortunately, supplementation with magne-
sium L-threonate can resolve magnesium 
deficiency and contribute to improved health 
and longevity. 
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response.1-3 
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eliminate senescent cells that accumulate in 
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a 3-fold increase of natural killer cell activity in 
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In another double-blind, randomized, 
placebo-controlled study, researchers noted 
that subjects taking the rice-bran compound 
found in NK Cell Activator™ experienced a 
boost in myeloid dendritic cells—cells that act as 
key messengers between the innate and the 
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 When IMMUNE	
FUNCTION 

“Falls off a Cliff”

BY WILLIAM FALOON

Significant dollars are being invested to develop methods 
to turn youthful immune function back “on.” 

Yet many of us can’t wait for delays while our immune 
systems “fall off a cliff.” 

This article explains some of the changes that occur with 
aging that cause our immune functions to become dys-
functional (senescent).

It also describes some of what is available today to help 
restore immune competence in aging humans, including 
suppressing the interleukin-6 cytokine.

Much of this article was published by Life Extension® in 
January 2016.1

Human research has since moved forward on several 
fronts to induce systemic improvements in immune 
functions.



WHEN IMMUNE FUNCTION “FALLS OFF A CLIFF”

The problem is that many of us can’t wait for bureau-
cratic delays while our immune systems fall off a cliff. 

There is an urgent need today to accelerate restora-
tion of immune competence in aging humans, includ-
ing suppressing deadly interleukin-6 levels.

Leading Cause of Disability and  
Death in Older Persons

Immune senescence is a leading cause of disability 
and death in aging humans.11

By way of example, deaths from pneumonia are rare 
in youth, but spiral upward as humans mature.12 If you 
read obituaries (as I do), the number of once-vigorous 
individuals who perish from opportunistic illnesses 
caused by immune senescence is startling.

Life Extension® magazine has published in-depth 
reports about underlying causes of immune senes-
cence and what stop-gap measures people should 
initiate to reverse this deadly trend.13-15

In people over age 65, the top 10 causes of death 
include influenza, pneumonia, and sepsis.16 Immune 
senescence is a major cause of all these maladies.12,17-22

Cancer, stroke, Alzheimer’s, and heart attack are 
common diseases of aging.16 These illnesses are all 
also related to immune senescence.

We often hear the term “immune health” as peo-
ple seek to protect against winter viral infections. 
The public does not yet understand what causes our 
immune system to fail as we age.

Around age 60 a startling change occurs that  
decimates our ability to combat infections and  
malignancies. 

Some people encounter these immune impairments 
earlier in life.

This catastrophic event decreases naïve T cells 
needed to ward off new bacteria, viruses, and cancers. 

At the same time naïve T cells are lost, we accumu-
late senile memory T cells that emit pro-inflammatory 
signals that wreak havoc in every organ system.2

One of the deadliest of these inflammatory “signals” 
is a cytokine called interleukin-6 (IL-6).3

Higher IL-6 levels are associated with a 2-fold 
greater risk of death.3 Higher levels are also involved 
with multiple degenerative processes, including frailty, 
from which so many elderly suffer.4-7 

A common trait of healthy centenarians is that they 
have unusually low levels of IL-6.8

People associate immune senescence with weak-
ened immune function. It turns out that impaired immu-
nity is only half the problem. Spiraling levels of IL-6 that 
attack our healthy tissues are another component of 
immune senescence that must be addressed.9

The encouraging news is that significant dollars are 
being invested to develop technologies to turn youthful 
immune function back “on.”10 These immune-restora-
tion therapies may add decades to our healthy lifespans.
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“We conclude that CHF (chronic heart  
failure) patients show a higher  

degree of immunosenescence than  
age-matched healthy controls.  

T-lymphocyte differentiation and IL-6  
levels are increased in patients with  
an advanced clinical status and may  

contribute to disease impairment through 
a compromised adaptive immune  

response due to accelerated aging  
of their immune system.”

Publication: International Journal of Cardiology  
– July 1, 2014

Article title: Immunosenescence and  
inflammation characterize chronic heart failure 

patients with more advanced disease.



More Naïve T Cells  
Urgently Needed

Immune imbalance occurs when our aging immune 
system fails to protect against new cancers/infec-
tions and instead generates inflammatory reactions 
(including increased IL-6) that attack every cell in  
our body.

A “naïve” immune cell is one that has not yet been 
activated.23 Since it is “naïve” (not yet exposed to  
an antigen), naïve immune cells are primed to  
effectively respond to new infectious agents and  
malignancies.

Once exposed, naïve immune cells become mem-
ory cells or plasma cells specific to the original anti-
gen. As our internal reservoir of naïve immune cells 
is decreased, we have less ability to respond to new 
infections/malignancies.23

A deficit of naïve immune cells combined with over-
accumulation of exhausted memory cells decreases 
the efficacy (antibody response) of vaccinations.24

Exhausted memory T cells are associated with 
increased risks of coronary heart disease and endothe-
lial dysfunction, along with systemic inflammation.25-30

If we are to guard against the ravages of immune 
senescence, we need to increase our numbers of naïve 
cells (“virgin” immune cells), while reducing numbers of 
senile memory cells.
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Immune Senescence

n  Around age 60, physiological changes 
decimate our ability to combat  
infections and malignancies.

n  Immune senescence is a leading  
cause of disability and death in  
aging humans.

n  Most Life Extension® customers take 
nutrients that boost immune activity, 
including zinc, DHEA and fish oil.

n  Immune imbalance occurs when our 
immune system fails to protect  
against new infections and instead  
generates inflammatory reactions 
(including increased IL-6) that attack 
every cell in our body. 

n  The herb Cistanche helps combat 
immune senescence, which appears  
to have rejuvenating effects on bone 
marrow.

n  Supplementation with Cistanche  
has been shown to increase naïve T 
cells and natural killer (NK) cells  
while decreasing memory T cells  
and pro-inflammatory IL-6.

WHAT YOU NEED TO KNOW
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Protecting against  
Immune Senescence

Most Life Extension® customers take nutrients that 
exert beneficial effects on immune activity.

Zinc and DHEA partially restore thymus function, 
which is vital to transforming bone-marrow-derived 
immune cells into activated T cells.31-35

DHEA and fish oil help suppress deadly inter- 
leukin-6.36-41

An advance in combatting immune senescence 
is an herb called Cistanche. This medicinal plant has 
been used extensively in China to treat the “ailments 
of aging.”42

Supplementation with Cistanche has been shown 
to increase naïve T cells and natural killer (NK) cells 
while decreasing memory T cells and pro-inflammatory 
interleukin-6.43

A prime cause of the severe immune dysfunction 
suffered by the elderly is a marked decrease in naïve T 
cells44-46 and functional natural killer cells,47-49 with a 
concomitant increase in memory T cells.50,51

Cistanche counteracts these pathological trends that 
characterize immune senescence.43

How Cistanche Boosts T Cell Production  
and Healthy Longevity

Cistanche helps restore progenitors of peripheral 
naïve T cells, which explains the increase seen in these 
vital immune cells in response to Cistanche.43

Animals supplemented with Cistanche have 
increased lifespans, which would be expected from 
a compound that counteracts immune senescence.43

Cistanche is one of the most popular Chinese herbal 
medicines and is listed in the Chinese herbal pharma-
copeias as having “anti-aging” properties.

One reason Chinese physicians see such impressive 
therapeutic results is that Cistanche restores one of the 
most prominent bone marrow biomarkers of immune 
cell formation called stem cell antigen-1.43

Senile bone marrow loses its ability to produce fresh, 
naïve immune cells, which are launched into the blood-
stream to differentiate into mature naïve T and natural 
killer cells. 

Bone marrow stem cell antigen-1 represents the 
body’s main source of naïve T cells in the blood.43 

Cistanche appears to have a rejuvenating effect on 
the bone marrow, something that is generally available 
only through expensive recombinant drugs.52-54

In youth we enjoy abundant naïve T cell populations that 
stand ready to destroy new bacteria, viruses, and cancers. 

Once a naïve immune cell does its job, it converts to a  
memory T cell that responds only to the same bacteria,  

virus, etc. Aging results in excess memory cells that emit 
inflammatory signals, while depriving the body of vital  

naïve cells to fight new invaders and malignancies.   

   Birth          Puberty      Adulthood       Aged         Very Old

Memory Im
mune Cells

Naïve Immune Cells

Age-Related Decline in Immune FunctionAge-Related Decline in  
Immune Function

Cistanche



When it comes to “normal” aging, elevated IL-6  
contributes to the destruction of bone, heart valves, 
neurons, and other tissues.

The DNA damage that IL-6 inflicts accelerates aging 
processes and malignant transformation of healthy 
cells.59-65

Life Extension® has published a number of articles 
about the critical need for aging humans to suppress 
chronic inflammatory inducers like interleukin-6.  

As will be described in the article on page 58, a 
low-cost tea extract has demonstrated the ability to 
reduce IL-6. 

When this tea extract by itself was given to 90 
patients (30-65 years old) with metabolic syndrome, 
the following reductions in inflammatory markers were 
observed:66

•  C-reactive protein (CRP) was reduced 
 by 26%

•  Tumor necrosis factor (TNF-a) was reduced  
by 23%

•  Interleukin-6 (IL-6) was reduced by 21%

In addition to suppressing IL-6 and other inflamma-
tory factors, this tea extract was shown to favorably 
alter genes (such as mutant p53) involved in tumor cell 
growth.67
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The beneficial impact of Cistanche was demon-
strated in an open-label, pilot trial of elderly people. 
This study combined a low dose of Cistanche (100 
mg) with zinc, vitamin E, vitamin B6, fucoidan, and 
coenzyme Q10. Not only were markers of immune 
senescence reversed, but the test subjects reported 
improvements in quality of life, such as not “feeling 
tired all the time.” 

This makes sense in light of the multiple adverse 
effects immune senescence inflicts on the body, which 
include increased levels of frailty.55 

Cistanche represents an opportunity to restore vital 
components of our aging immune systems. Its low cost 
makes it readily affordable.

Suppressing Deadly  
Impact of IL-6

One way of describing “aging” is that beneficial fac-
tors (such as naïve T cell production) decrease while 
detrimental ones (like interleukin-6) increase.

IL-6 levels are especially high in patients with auto-
immune conditions in which an out-of-control immune 
system attacks one’s own tissues. 

High-serum IL-6, as seen in rheumatoid arthritis, 
for instance, is regarded as a reliable biomarker of high-
grade inflammation.56-58

WHEN IMMUNE FUNCTION “FALLS OFF A CLIFF”

Blood cell formation from differentiation of  
hematopoietic stem cells in red bone marrow.
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Making Major Strides… 
but Not Fast Enough

  For the past five years, significant resources have 
been expended to initiate studies aimed at counteract-
ing age-related disease.

Scientific studies document how certain nutrients 
that Life Extension® supporters have taken for decades 
(like DHEA and zinc) help protect against immune 
decline, while guarding against chronic inflammatory 
factors.68-73

Consumers have access to an arsenal of novel com-
pounds to help counteract the underlying factors that 
characterize immune senescence.

An impressive array of clinical research is being 
investigated to induce systemic age reversal in elderly 
people, including restoration of youthful immune  
function. 

The carnage inflicted by dysfunctional immunity in 
the elderly mandates that research accelerate faster, 
so that more lives can be saved. •
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For decades, research has suggested that lithium 
has unique health benefits. 

It may help prevent cognitive decline1,2 and may slow 
the aging process.3-5

Much of lithium’s impact is due to its inhibition of an 
enzyme in the body known as glycogen synthase 
kinase-3 (GSK-3). 

GSK-3 overactivity has been tied to rapid aging and 
risk for chronic diseases. 

Studies suggest that GSK-3 inhibition is largely 
responsible for lithium’s ability to protect brain func-
tion and extend lifespan.3

Lithium may inhibit cellular senescence, an effect 
that has been shown to increase longevity in  
preclinical studies.6-8

Even at low doses, lithium intake has been associ-
ated with decreased all-cause mortality in humans 
and increased longevity in roundworms.9

Two studies have found that individuals living in areas 
with even modest, low levels of lithium in the drinking 
water tend to live longer.9,10 

Small, daily lithium doses (around 1,000 mcg) may 
be an effective way to slow aging and cognitive 
decline.

BY SARAH LEWIS

LITHIUM: 
A Critical Mineral 
for Overall Health
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Since lithium reduces GSK-3 overactivity at low 
doses, numerous age-related health problems could 
potentially safely be reduced without resorting to high-
potency lithium drugs.3-5 

Studies suggest that GSK-3 inhibition is largely 
responsible for lithium’s ability to protect brain function.3

Lithium May Extend Longevity
In addition to the well-known positive effects on 

mood,18 lithium has also been linked with longer over-
all longevity.

Two studies have found that individuals living in areas 
with even modest, low levels of lithium in the drinking 
water tend to live longer.9,10 

This pattern has also been observed in people tak-
ing high-dose lithium for medical reasons. They gener-
ally have lower mortality rates, including lower rates of 
death due to cardiovascular disease.19,20

Studies in animals have supported these findings 
and have helped identify the potential biological mecha-
nisms by which lithium extends longevity.

For example, studies in fruit flies and the roundworm 
C. elegans show that high doses of lithium supplemen-
tation lead to longer lifespan.3,6,9 The median survival of 

 Brief History of Lithium
The element lithium is believed to have been created 

just minutes after the Big Bang, even before the stars 
and galaxies began to form.11  

On Earth, it’s found in nearly all rocks. As water flows 
over and through rock formations and subsoil, it picks 
up small amounts of lithium.

For thousands of years, when people drank from 
natural bodies of water, they took in tiny doses of lithium. 

Over time, water that had the highest-lithium con-
centrations became recognized for its health promot-
ing properties. People even traveled hundreds of miles, 
making pilgrimages to lithium-rich springs.

For instance, Lithia Springs in Georgia, an area of 
naturally abundant lithium in the water, became a draw 
for people from all over the country. Prominent figures, 
from Mark Twain to at least four U.S. presidents, made 
trips to the springs specifically to drink the water.

In the last century, high doses of lithium—thousands 
of times higher than those in water—were found to be an 
effective treatment for bipolar disorder and depression.

And in recent years, scientists have made discoveries 
that help explain lithium’s wide-ranging benefits.

Slowing Aging
One of the most important ways lithium benefits the 

body is by inhibiting the activity of a powerful regulatory 
enzyme called glycogen synthase kinase-3 (GSK-3).3-5

GSK-3 controls several important functions in cells. 
But overactivity of GSK-3, which occurs frequently 

with age, may be harmful. 
Too much GSK-3 activity could rob cells of the abil-

ity to defend themselves against many of the ravages 
of time.4,12-17

In fact, increased GSK-3 activity correlates with more 
rapid aging of many tissues and the body as a whole.15,17 
The impact is so great, GSK-3 can be thought of as an 
age-accelerating enzyme.

Excess GSK-3 activity may also raise the risk for 
chronic disorders  of older age, including type II diabetes, 
Alzheimer’s, mood disorders, cancer, and others.4,12-14,16

The link between GSK-3 and aging and disease is 
so strong that since the 1970s researchers have been 
developing medications to reduce GSK-3 activity.

These scientists believe that a compound that 
reduces GSK-3 activity may be effective against age-
related disorders such as type II diabetes. 
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the animals in one of these studies was increased by 
as much as 46%.6 

These effects were seen at very high doses, but 
even at low doses, lithium has been shown to modestly 
increase lifespan in C. elegans.9

Scientists believe lithium may promote longevity by 
protecting cellular genetic material from age-related 
deterioration. It may do this in three main ways:6-8

•  Lithium may help maintain longer telomeres, 
structures associated with DNA health and 
longer life, as seen in long-term, high-dose 
treatment.

•  Lithium regulates genes related to healthy 
DNA structure. 

•  Lithium may offer protection from cellu-
lar senescence, when elderly cells cease 
functioning properly but won’t die off. These 
senescent cells are major contributors to  
age-related ailments and faster aging. 

These mechanisms pack a powerful punch against 
premature aging and degenerative illnesses. 

Lithium and the Brain
In 2018, researchers studying lithium levels in dif-

ferent counties in Texas discovered that rates of death 
from Alzheimer’s disease were higher in areas with 
low levels of lithium in the water.10

This came on the heels of a Danish study that found 
that higher long-term lithium intake from drinking water 
may be associated with a lower risk of being diagnosed 
with dementia.21

Clinical studies of lithium in the treatment of demen-
tia show similarly encouraging results.

In one study, a micro-dose of just 300 mcg of lithium 
daily significantly decreased cognitive decline in 
Alzheimer’s patients compared to a placebo.22 

A recent review found that cognitive function of 
individuals with early-stage dementia remained more 
stable in those given lithium than in those who took a 
placebo.23

In addition to reducing the elevated GSK-3 activ-
ity associated with Alzheimer’s, one preclinical study 
showed that lithium reduces the build-up of beta-amy-
loid, the abnormal protein that accumulates and forms 
plaques in the brains of Alzheimer’s patients.24

The Wide-Ranging  
Benefits of Lithium

n  Lithium is a trace mineral found in the 
earth’s crust, and therefore in some, but 
not all, drinking water.

n  Studies suggest that GSK-3 inhibition 
is also largely responsible for lithium’s 
ability to protect brain function and 
extend lifespan.

n  Even at low doses, lithium intake 
has been associated with decreased 
all-cause mortality in humans and 
increased longevity in roundworms.

n  Lithium plays a critical role, from slow-
ing the aging process to protecting the 
brain and improving mental health, and 
more.

n  Small daily doses of lithium may be an 
effective way to slow aging and cogni-
tive decline and extend life.

WHAT YOU NEED TO KNOW
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Other Biological Effects
Research has revealed many other biological effects 

in those using long-term, high-dose lithium treatment 
for medical conditions.5 

•  It reduces cell death and improves cellular 
resilience and plasticity. 

•  It increases the activity of multiple beneficial 
neurotransmitters in the brain. 

•  It has balancing effects on the circadian 
rhythm and hormonal function. 

•  It increases brain-derived neurotrophic  
factor, an important signaling molecule in the 
brain that protects brain cells and augments 
their function.

Scientists continue to discover new benefits of lithium 
all the time.

Summary
Lithium, an often-overlooked trace mineral, may 

help slow the aging process, extend lifespan, reduce 
risk for chronic diseases, and slow the worsening of 
cognitive decline. 

Research shows that low doses of lithium ranging 
from 300 mcg to around 1,000 mcg daily may have a 
beneficial impact on mental and physical health and 
possibly increase longevity. •
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DHEA  
Promotes  

Quality of Life

DHEA is one of the most abundant hormones in the 
bloodstream. 

With age, DHEA levels decline.1 

From a high point in our 20s, DHEA levels fall by  
80%-90% by the time we hit 80 years old.2

This loss has been associated with loss of function and 
increased risk for disease. It impacts quality of life and 
longevity.3-7

Back in 1981, Life Extension© recommended the  
hormone DHEA as a strategy to slow aging. There are 
now hundreds of published papers substantiating DHEA’s 
youth-promoting properties. 

DHEA has become a popular anti-aging supplement.

One landmark study that followed older men for 12 years 
found that an increase of 100 ug/dL of DHEA-S circulat-
ing in the blood was associated with a reduced risk of 
death from any cause by 36%.3

A simple blood test can identify DHEA status in men 
and women. Taking oral DHEA capsules can restore  
youthful levels.

BY STEPHANIE MYERS



DHEA PROMOTES QUALITY OF LIFE

By increasing DHEA levels, we help provide the body 
with some of the raw material it requires to produce the 
testosterone and estrogen. 

But DHEA is not always the optimal way for men to 
boost testosterone or women to increase estrogen.

In men, DHEA can convert to estrogen, which is 
good for men with low estrogen that is not in the opti-
mal range of 20 pg/mL-30 pg/mL. Men need enough 
estrogen to protect against osteoporosis, but not so 
much that it increases cardiovascular risks. 

This is why blood testing is so important for men 
to achieve optimal estradiol (an estrogen) levels of  
20 pg/mL-30 pg/mL.   

In women, DHEA more often cascades into testos-
terone, which can be beneficial for aging women with 
deficient testosterone that can diminish sexual func-
tions. It can be challenging for menopausal women to 
fully restore estrogen levels with DHEA alone. 

In general, as men age, DHEA tends to increase 
estrogen more than testosterone. The opposite hap-
pens for women, whereby DHEA tends to increase  
testosterone more than estrogen. 

This is one reason why women often only need 15 
mg a day of DHEA to achieve optimal levels, whereas 
aging men usually require about 25 mg of supplemen-
tal DHEA a day. 

However, the direction DHEA goes is influenced 
by genetics, diet, lifestyle and visceral fat levels. The 
best way for an individual to assess if DHEA is going 
more toward testosterone or estrogen is through blood 
tests that measure levels of DHEA, testosterone and 
estradiol. 

What Is DHEA?
Dehydroepiandrosterone (DHEA) is a hormone 

derived from cholesterol and pregnenolone. 
It’s produced by the adrenal glands, located just 

above the kidneys, and in smaller amounts in the testes 
in males and the ovaries in females.

DHEA acts as a precursor—the starting material—
for production of the sex hormones testosterone and 
estrogen.

It also has direct hormonal effects of its own through-
out the body.

Impact on  
the Sex Hormones

The adrenal glands, testes, and ovaries need DHEA 
to produce adequate testosterone and estrogen.

As DHEA levels drop with age, less testosterone and 
estrogen are produced. 

Low levels of these sex hormones contribute to 
loss of vitality and eventual frailty in older men and  
women.

Lower DHEA levels are tied to other health problems 
and a diminished quality of life. 

In older men, low testosterone results in erectile dys-
function, a drop in libido, loss of muscle mass and bone 
density, a tendency towards depression, and slowing 
brain function.4,8,9 

In older women, low estrogen levels are associ-
ated with a loss of libido, along with hot flashes, mood 
swings, fatigue, headaches, thinning of the bones, and 
risk for bone fractures.10,11 
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DHEA

Adrenal glands



A simple blood test called DHEA-S can assess  
current levels. The results can then be used as a 
guide to determine how much oral DHEA is needed to 
achieve youthful levels. 

For women, an ideal DHEA-S blood level is 275 ug/
dL-400 ug/dL. For men, it’s 350 ug/dL-500 ug/dL.

Most older people can achieve optimal results by 
taking 15 mg-50 mg of DHEA daily.

Systemic Effects of DHEA
Although DHEA helps produce sex hormones, it also 

has a widespread, direct impact on tissues throughout 
the body. 

Low levels of DHEA have been tied to premature 
aging and shortened lifespan, along with an increased 
risk for:2-5,7,10,12-17

 • Cognitive decline and dementia,

 • Cardiovascular disease,

 • Osteoporosis and bone fractures,

 • Depression,

 • Sexual dysfunction,

 • Inflammation and inflammatory disorders, and

 • Frailty.

Maintaining normal, youthful levels of DHEA into 
older age may help fend off the problems associated 
with low DHEA.

Increasing DHEA Levels
DHEA levels peak between ages 20 and 30, then 

decline at a rate of roughly 5% every year.18 
One effective way to raise DHEA levels in the blood 

in older adults is by taking oral DHEA.
As with any hormone, excess levels of DHEA are not 

desirable. 
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Keeping Youthful  
with DHEA

n  Dehydroepiandrosterone (DHEA) is  
a hormone produced primarily in the 
adrenal glands, testes, and ovaries.

n  It’s needed by the body to produce  
the sex hormones testosterone and 
estrogen. 

n  DHEA also has many health-promoting 
effects of its own, directly impacting 
many bodily functions.

n  Levels of DHEA drop as much as 80%-
90% by later adulthood, declining in 
parallel with our vitality and health.

n  These low levels are associated with 
increased risk of disease, diminished 
quality of life, frailty, and shortened  
lifespan.

n  Blood testing for DHEA can identify low 
levels and help guide proper oral intake 
to attain more youthful levels.

n  Most older people can achieve optimal, 
youthful levels by taking 15 mg-50 mg  
of DHEA daily.

WHAT YOU NEED TO KNOW
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Quality of Life
The impact of higher DHEA levels can be dramatic. 
A recent study assessed the relationship between 

DHEA and quality of life, using the World Health 
Organization Quality of Life Scale.7,19 

The researchers found that in adults of various ages, 
higher DHEA levels corresponded to better results in 
three areas of the scale:

 •  Physical health, including levels of energy and 
fatigue, pain and discomfort, and sleep and rest,

 •  Social relations, including quality of personal 
relationships and sexual activity, and 

 •  Environmental dimensions, including participa-
tion in recreation and leisure activities.

Those with higher DHEA also had better working 
memory, the ability to hold and use information in the 
short term, which is an important marker of cognitive 
function.

Other studies have reported similar findings related 
to cognitive function. 

For example, one recent study found lower levels of 
DHEA-S in patients with Alzheimer’s disease, com-
pared to those with normal brain function.15 

Improving Sexual Function
Many people consider a waning libido and dimin-

ished sexual function to be a normal part of aging. 
Studies of DHEA show that these signs of decline 
are closely associated with the age-related decline in  
levels of DHEA.

Studies have demonstrated that age-related decline 
in DHEA is associated with erectile dysfunction in men4 
along with a drop in libido, ability to reach orgasm, and 
sexual frequency.20

In women and men, higher levels of DHEA are asso-
ciated with improved sexual function, including arousal, 
libido, ability to orgasm, and sexual frequency.20,21 

DHEA and Longevity
DHEA’s impact goes far beyond qualify-of-life issues.
Low levels are associated with increased risk for 

several disorders of older age, including cardiovas-
cular disease, inflammatory disorders, and metabolic  
disorders.2-5,14,16 

Maintaining youthful levels of DHEA could help ward 
off these diseases, leading to a longer and healthier life.

Aside from its impact on disease, DHEA has also 
demonstrated an association with longevity. 

Blood levels of DHEA correlate with longevity in  
primates.22 



Summary
DHEA is a vital hormone needed to produce  

testosterone and estrogen. It also has many direct 
health-promoting effects throughout the body.

Its levels drop dramatically in older age. 
Many quality-of-life factors that deteriorate with 

age, such as sexual function, mood, cognitive func-
tion, and physical health, are associated with low DHEA  
levels.

Decreased DHEA levels are correlated with risk for 
age-related disorders and overall mortality.

Blood testing can help identify individuals with low 
levels and guide how much oral DHEA intake is needed 
to restore youthful levels, to help ward off aging and a 
diminished quality of life.

Note: Concerns have been raised regarding DHEA 
supplementation and hormone-sensitive cancers. To 
date, no study has convincingly shown an increased 
risk of hormone-dependent cancer in people supple-
menting with DHEA. As always, anyone with a medical 
condition should consult their doctor before beginning 
a new supplement or medication. • 
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This appears to be done by activating various 
“housekeeping” responses that keep tissues youthful 
and functioning optimally, thus maintaining balance in 
the body, supporting a healthy immune system, and 
improving resistance to the development of cancer.

In humans, studies have shown that lower levels of 
DHEA are predictive of earlier death.5,6,23-27 

For example, a study published in the New England 
Journal of Medicine followed older men for 12 years.3 
It found that those with lower levels of DHEA-S were 
more likely to die from cardiovascular causes than those 
with higher levels. 

The same study found that an increase of 100 ug/dL 
in DHEA-S reduced the risk of death from any cause 
by 36%.

Many other studies have reported similar  
findings.5,6,23-27 

One study took a different approach, tracking DHEA 
levels over time in older individuals.24 It found that 
those people whose levels dropped at a faster rate were 
at greater risk of death than those whose levels declined 
at a slower rate. 

In fact, the steeper downward trajectory was associ-
ated with a 75% greater likelihood of death.

Tracking DHEA levels over time may give a better 
picture of overall health and identify those individuals 
who are most in need of taking oral DHEA to get back 
to youthful levels.

Life Extension® suggests checking DHEA-S levels 
as part of people’s yearly battery of lab tests.

DHEA PROMOTES QUALITY OF LIFE
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Fish oil has been extensively studied 
to determine how it may prevent cardio-
vascular diseases.

That beneficial effect is often attrib-
uted to the ability of omega-3s to 
reduce inflammation, which drives the 
formation of artery-clogging plaque.

Other cardioprotective effects of fish 
oil include lowering of triglycerides and 
reduced platelet aggregation that can 
otherwise block a coronary or cerebral 
artery.

Heart disease and strokes, however, 
have another major underlying cause: 
adhesion molecules.

These are tiny Velcro-like barbs 
present on endothelial cells and on 
the surface of circulating white blood 
cells. They are a critical initiator of  
atherosclerosis.1,2

A recent review reports on clinical 
studies showing that omega-3s (EPA 
and DHA) in fish oil can reduce adhe-
sion molecules by up to 28%. 

This is another way that fish oil func-
tions to curtail atherosclerosis and lower 
heart disease and stroke risk.2

Fish	Oil Prevents Heart Disease by 
Reducing Adhesion Molecules 

BY STEPHANIE CLARK

There is evidence that omega-3 
fatty acids can reduce  

adhesion molecules and the 
buildup of plaque they cause.
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It also reduces stress on the cell 
that can lead to premature cell 
death.9 Maresins have such 
robust cell-protective, anti-
inflammatory, and pro-healing 
properties that they’re being 
explored as drugs.10-12

Animal studies confirm the impor-
tance of these findings:

•  Hamsters given EPA and  
DHA-rich fish oil had up to a 
six-fold reduction in white 
blood cells “sticking” to small 
artery walls.13,14

•  In mouse aortas treated with 
fish oil, reductions in athero-
sclerosis were accompanied 
by significant decreases in 
adhesion molecules that lead 
to the progression of plaque.15

•  Hamsters taking fish oil had 
significantly less vessel  
damage during ischemia and 
reperfusion. These terms 
(ischemia and reperfusion) 
refer to the loss of blood flow 
that occurs during a heart 
attack or stroke and the 
impact of sudden restoration 
of circulation that occurs  
when a stent is inserted or 
a blood clot dissolved or 
mechanically removed from an 
occluded artery. Fish oil’s  
ability to suppress the release 
of adhesion molecules was 
an important contributor to 
this beneficial effect.14

•  Mice given fish oil had signifi-
cantly reduced early athero-
sclerotic plaque, as a result of 
sharp reductions in molecules 
that promote the release of 
inflammatory cytokines and 
adhesion molecules.16

Fish Oil Reduces  
Adhesion Molecules

There is evidence that omega-3 
fatty acids can reduce adhesion 
molecules and the buildup of plaque 
they cause.2,3

A meta-analysis of 18 random-
ized, controlled, human trials found 
significant reductions in adhesion 
molecules in subjects who supple-
mented with omega-3s.5

And a recent review found reduc-
tions in adhesion molecules of up to 
28% in people taking fish oil or its 
omega-3 constituents, EPA (eicosa-
pentaenoic acid) and DHA (docosa-
hexaenoic acid).2 

Doses in this report ranged as 
high as 4,000 mg EPA and 3,500 
mg DHA per day.

Multiple Effects of  
Omega-3s 

Lab studies of human endothe-
lial cells in culture show the impact 
of omega-3 fatty acids on adhesion 
molecules:

•  Omega-3s, particularly 
EPA, lower the production of 
inflammatory cytokines and 
adhesion molecules. This 
can stop white blood cells 
from sticking to artery walls.6,7

•  DHA, an omega-3 also found 
in fish, significantly reduces 
cell adhesion in response to 
the inflammation-promoting 
cytokine tumor necrosis fac-
tor-alpha (TNF-alpha).8 

•  Maresin 1 is formed from  
DHA and has anti-inflamma-
tory properties. It reduces 
the secretion of inflammatory 
cytokines and adhesion  
molecules. 

How Adhesion Molecules  
Form Plaque

Endothelial cells line the inside 
of all blood vessels, including the 
arteries.

Adhesion molecules on endo-
thelial cells and on white blood 
cells promote atherosclerosis.1,3 

Adhesion molecules are like tiny 
barbs on the surface of those cells, 
making white blood cells stick to 
the blood vessel lining.1,2,4

This adhering of white blood 
cells to a blood vessel sets in 
motion the process of arterial plaque 
formation. The consequences are 
blood flow blockage and acute rup-
ture of unstable arterial plaques.2

Efforts to reduce adhesion mole-
cule production have become a topic 
in cardiovascular disease prevention 
research. 
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Summary

Adhesion molecules are pro-
duced on white blood cells and the 
cells lining our arteries when they 
are stressed. 

They act like tiny barbs of Velcro 
that attach to each other and initiate 
atherosclerotic plaque formation and 
create further inflammation-driven 
dysfunction. 

Reducing amounts and function of 
adhesion molecules is a major goal 
of modern cardiovascular medicine.

Studies reveal that daily intake of 
omega-3 fatty acids from fish oil 
reduces adhesion molecules, pre-
venting the sticky, white blood cell/
blood vessel interaction, and permit-
ting smoother flow of blood.

This reduced adhesion molecule 
production is associated with reduc-
tions in early atherosclerotic plaque 
and lower risk of cardiovascular  
disease. •
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SUPERFOODS

Pecans
BY LAURIE MATHENA

Pecans are often associated with sugary 
foods like pecan pie, sweet potato casserole, 
or marshmallows. But to get the most health 
benefits, skip the sugar-laden treats and grab 
a handful of pecans on their own.

Technically a fruit rather than a nut, pecans 
are high in protein, at three grams per ounce. 
They also contain healthy fats. 

Heart Health

Pecans are high in healthy fats that are 
known to promote heart health, like monoun-
saturated and polyunsaturated fats.

In an eight-week, randomized, controlled 
study, one group of subjects consumed  
68 grams of pecans with their meals, while 
a second group did not eat the pecans. After 
eight weeks, the pecan-eating group experi-
enced a reduction in both LDL cholesterol and 
total cholesterol.1 

Cancer Prevention

Pecans contain a high amount of a specific 
type of monounsaturated fat called oleic acid. 

One important laboratory study showed that 
oleic acid dramatically lowered the expression 
of a gene called Her-2/neu that is involved 
in the development of breast cancer.2 This  
is significant, as activation of Her-2/neu is 
associated with aggressive tumors and a poor 
prognosis.

This finding is consistent with newer studies 
showing that adherence to the Mediterranean 
diet (high in monounsaturated fats like those in 
pecans) was associated with a reduced risk of 
breast cancer.3
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