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CoQ10 helps fuel energy production at 
the cellular level—and ubiquinol absorbs 
eight times better than standard CoQ10. 
This means you’ll have the body energy 
you need to power your brain, liver, 
kidneys and heart. 

 

CoQ10F u e l  f o r  H e a r t  |  M i n d  |  M u s c l e

This product is available at  
fine health food stores everywhere.

Item #01426

100 mg • 60 softgels

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.



You might think tears are produced only when 
you’re happy, sad, etc. But your body constantly 
makes them: tears lubricate and protect your 
eyes. Maqui (Aristotelia chilensis) berries produce 
compounds called delphinidins that encourage 
tear production—an up to 45% increase in one 
study. So where can you get a delphinidin-rich 
maqui extract? Tear Support with MaquiBright®. 

Go ahead, shed a tear.

Item #01918

60 mg • 30 vegetarian capsules

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.

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.

Cry me a river
Tears are a good thing—until you don’t have enough.



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.

Help Your Cells Remove  
Internal Debris

GEROPROTECT® Autophagy Renew 
stimulates the body’s natural “cellular 
cleanup” process essential to youthful 
cellular function and overall health. 

This  new longevity formula contains 
luteolin and piperlongumine to:

•  Promote ongoing cellular  
housekeeping  

•  Encourage healthy cell  
debris removal

• Inhibit mTOR signaling

Activating autophagy supports healthy 
cellular function and longevity.

This product is available at fine health 
food stores everywhere.

Developed in collaboration with Insilico Medicine, Inc.

Autophagy
ACTIVATE CELLULAR

 

Item #02415 
30 vegetarian capsules



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

This product is available at fine health food stores everywhere.

Item #02029

60 softgels

PROSTATE 
HEALTH 

The best way to keep 
you in the picture.

Ultra Prostate Formula was created to  
help maintain prostate health. It contains  
a dozen standardized ingredients to:

•  Support healthy urination

•  Promote healthy prostate function

•   Support healthy prostate cell division 

Ultra Prostate Formula is the most 
comprehensive standardized-ingredient 
prostate health supplement.



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

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

Item #01778

200 mcg • 100 vegetarian capsules
Selenium is common among world’s longest-living people.

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

To ensure you get enough, we’ve combined three complementary 
forms of this mineral with vitamin E for additional antioxidant 
protection. Super Selenium Complex. Share a longer life.

This product is available at  
fine health food stores everywhere.

        
   

                Share a Longer Life
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We Have a New Look
Our new bottles and labels include 
important product details (dosages, 
cautions, all ingredients).  
Life Extension has always provided 
extensive labeling information.  
As regulations require a minimum text 
size on product labels, some bottles 
are larger than others. And, as always, 
our bottles are 100% recyclable.

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.





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 functional and anti-
aging medicine in Italy where he also works as 
a journalist and a writer.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Dipnarine Maharaj MD, MB, ChB, FRCP (Glasgow), FRCP 
(Edinburgh), FRCPath., FACP, is the Medical Director of 
the 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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This product is available at fine health food stores everywhere.

You know zinc is good for you—but are you 
getting enough?   

Zinc promotes a healthy immune response.

Life Extension® provides 50 mg of highly
absorbable zinc in each vegetarian capsule.

Item #01813

50 mg • 90 vegetarian capsules

ZiNC
THiNK

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

Low Testosterone Linked to  
Higher Mortality Rate

Men with low levels of testosterone have a greater 
mortality rate from any cause, compared with those 
who had higher levels, a study published in the Journal 
of Clinical Endocrinology & Metabolism reported.* 

The study included 149,436 men between the ages 
of 40 and 69, who enrolled in the UK Biobank from 
2006 to 2010. Blood samples collected at enrollment 
were analyzed for serum testosterone. The subjects 
were followed from recruitment through April 2020.

During the follow-up period, 10,053 deaths were 
documented, including 1,925 from cardiovascular dis-
ease and 4,927 from cancer.

Compared to men whose testosterone levels were 
among the top 20% of participants, those whose tes-
tosterone levels were among the lowest 20% had a 
14% greater risk of dying from any cause and a 20% 
greater risk of dying from cancer during the follow-up 
period. 

Editor’s Note: “Serum testosterone concentrations decline with age, 
while serum sex hormone-binding globulin (SHBG) concentrations 
increase,” the authors stated. They concluded that, “Lower serum 
testosterone is independently associated with higher all-cause and 
cancer-related, but not CVD-related, mortality in middle-aged to older 
men. Lower SHBG is independently associated with lower all-cause, 
CVD-related, and cancer-related mortality.”

*  J Clin Endocrinol Metab. 2021 Feb;106(2): e625-637. 

Healthy Diet Connected to Good Gut 
Microbes, Lower Disease Risk

In the largest, most detailed study of its kind, 
researchers found that diets rich in plant-based foods 
encourage the presence of gut microbes that are con-
nected to a lower risk of diseases like heart disease 
and type II diabetes, according to an article in Nature 
Medicine.* 

Researchers performed deep metagenomic sequenc-
ing of 1,203 gut microbiomes from 1,098 people 
enrolled in the PREDICT 1 study, which included long-
term diet information, plus fasting, and same-meal post-
prandial cardiometabolic blood-marker measurements.

The researchers found significant associations 
between gut microbes and specific nutrients, foods, 
and dietary practices. They identified strong microbi-
ome-based markers of obesity, cardiovascular disease, 
and impaired glucose tolerance. 

Editor’s Note: People who consumed healthy, plant-based foods 
were more likely to have high levels of good gut bacteria, while people 
consuming diets with more processed foods were more likely to have 
bad gut bacteria, the authors stated.

* Nat Med. Feb;27(2):321-332.
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CoQ10 Provides Relief from Fatigue

Results from a study published in Nutrients reveal a 
benefit for supplementing with coenzyme Q10 (CoQ10) 
against mild, daily fatigue.*

The study enrolled men and women aged 20 to 64 
who experienced fatigue during their daily lives for at 
least one month and for no longer than six months. 

Twenty participants were given 100 mg of the form 
of CoQ10 known as ubiquinone, 22 participants 
received 150 mg of the ubiquinol form of CoQ10 and 
20 received a placebo daily for 12 weeks. 

At the end of the study levels of serum ubiquinol, 
which is the reduced form of CoQ10, were significantly 
higher in the group that received ubiquinol compared 
to levels measured in those who received a placebo. 

Subjective levels of sleepiness or fatigue following 
cognitive tasks significantly improved in both CoQ10 
groups compared with the placebo group.

Editor’s Note: Participants who received ubiquinol additionally expe-
rienced improvement in subjective relaxation following the completion 
of cognitive tasks, sleepiness before and after tasks, task motivation 
and serum oxidative stress levels, compared to the placebo group.

* Nutrients. 2020 Jun 2;12(6):E1640. Fewer Adverse Effects After Heart Attack 
in Those with Greater Omega-3 Intake 

An association was found between increased 
intake of omega-3 fatty acids and a lower risk of clini-
cal adverse effects in patients who experienced a 
heart attack, the Journal of the American College of 
Cardiology reported.* 

The study included 944 patients treated for heart 
attack with coronary artery stents and/or balloon 
angioplasty. 

Blood samples were analyzed for levels of the 
omega-3 fatty acids, EPA (obtained from fish), and ALA 
(alpha linolenic acid), a precursor to EPA/DHA found 
in plants.  

Compared to subjects who had lower levels of EPA 
at the time of their heart attacks, those who had higher 
levels had significantly reduced risks of experiencing 
major adverse cardiovascular events and hospital read-
mission for cardiovascular causes during the three-year 
follow-up period. Higher levels of ALA were associated 
with a significantly reduced risk of mortality from all 
causes during follow-up.

Editor’s Note: Consumption of foods rich in these fatty acids might 
improve the prognosis of heart attack patients, the authors concluded.

*  J Am Coll Cardiol. 2020 Nov 3;76(18): 
2089-2097.
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Visceral Fat Decrease Linked  
with Higher Carotenoid Levels

A study reported in Nutrients revealed an associa-
tion between higher levels of carotenoids and a reduc-
tion in visceral fat area.* 

The investigation included 310 men and 495 women 
who received an annual health examination as part of 
the Iwaki Health Promotion Project in Japan. Blood 
samples were analyzed for the carotenoids alpha 
carotene, beta carotene, beta cryptoxanthin, lyco-
pene, lutein and zeaxanthin. Diet-history question-
naire responses provided information concerning food 
intake.

Total carotenoid levels were associated with the 
intake of leafy green vegetables, carrots and pumpkins, 
root vegetables and juice. Women’s carotenoid levels 
were significantly higher than those of men. 

Higher total carotenoid levels were associated with 
decreased visceral fat area and BMI in women, inde-
pendent of fiber intake. Increased beta carotene, beta 
cryptoxanthin and lutein levels in women were also 
associated with a lower visceral fat area. 

Editor’s Note: “This suggests that consumption of a diet rich in carot-
enoids (especially lutein and beta-carotene) is associated with lower 
visceral fat area, which is a good predictor of cardiovascular disease, 
especially in women,” the authors stated.

* Nutrients. 2021 Mar 11;13(3):912. 

Women’s Sexual Well-Being Improves  
with Testosterone Replacement

Women who receive testosterone hormone replace-
ment have improved sexual function and well-being, 
according to a review and meta-analysis published in 
The Lancet Diabetes & Endocrinology.*

Researchers studied 46 reports regarding 36 ran-
domized trials with a total of 8,480 female subjects 
(the majority of whom were postmenopausal). The 
trials looked at the effects of testosterone on female 
sexual function, compared to a placebo, or other hor-
mone replacement. 

Compared to the control subjects, women who 
received testosterone experienced improvements in 
sexual desire, arousal, responsiveness to stimuli, self-
image, orgasm, and pleasure, and felt less concern 
and distress about sex.

 
Editor’s Note: Women can increase their  
testosterone levels by using prescription  
150 mcg testosterone patches or try  
15 mg a day of DHEA that often boosts  
testosterone levels in women (but not much  
in men). DHEA is a low-cost supplement whereas testosterone 
patches are prescription drugs.

*  Lancet Diabetes Endocrinol. 2019 Oct;7(10): 754-766.
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Eating shiitake mushrooms on a regular basis 
improves immune function, according to a study 
published in the Journal of the American College of 
Nutrition.*

For the study, 52 healthy adults between 21 and 41 
years old were given a four-week supply of either 5 
grams or 10 grams of dry shiitake mushrooms.

They cooked the mushrooms at home and con-
sumed a serving every day as instructed.

After four weeks, compared to baseline, research-
ers observed increases in: 

•  Gamma delta T cells, thought to serve as one of 
the immune system’s first lines of defense in epi-
thelial and mucosal tissues,

•  NK-T (natural killer-T) cells, a type of immune cell 
which promotes the activity that helps defend 
against infection, and

•  Secretory IgA (sIgA) production, which protects 
the nasal mucosa and respiratory tract mucosal 
surfaces from infection. 

Reductions in C-reactive protein (CRP) and 
increases in anti-inflammatory cytokines were also 
seen, suggesting lower inflammation.

The researchers concluded that regular consump-
tion of shiitake mushrooms resulted in improved immu-
nity.
Editor’s Note: Shiitake mushrooms could also boost heart health, as 
they contain beta glucans, a type of fiber that can help lower choles-
terol.

*J Am Coll Nutr. 2015;34(6):478-87.

Gut Microbiome Connected to  
Alzheimer’s Disease 

In an animal study, scientists identified a connection 
between the composition of the gut microbiome and 
Alzheimer’s disease, according to an article published 
in Scientific Reports.*

Researchers compared wild mice with those genet-
ically engineered to carry genes associated with 
Alzheimer’s. They found a connection between gut 
composition (based on fecal pellets) and behavioral 
and cognitive performance in these mice. 

They also observed a correlation between changes 
in the gut microbiome and epigenetic regulation of two 
genes associated with Alzheimer’s disease (the apoli-
poprotein E and Tomm40 genes).

This means the composition of the gut microbiome 
could play a role in turning on genes that contribute 
to Alzheimer’s disease. Importantly, these changes 
occurred in the hippocampus, the area of the brain 
impacted by Alzheimer’s.

These findings are consistent with an observational 
study of people with Alzheimer’s disease.

Editor’s Note: “The exciting part of this is that you can manipulate the 
gut microbiome,” said senior author Jacob Raber, MD. “We can use 
probiotics and see what the effect is.”

* Sci Rep 2021 Feb 25;11(1):4678. 

Ashwagandha Root Extract  
Boosts Cognitive Function

Ashwagandha root extract was shown to improve 
memory and cognitive function in people with mild 
cognitive impairment, according to a study published 
in the Journal of Dietary Supplements.*

This double-blind, randomized, placebo-controlled 
study included 50 adults over age 35 who reported 
having symptoms of mild cognitive impairment (such 
as forgetfulness, feeling overwhelmed with decision-
making, and drifting thoughts).

The treatment group received 300 mg of ashwa-
gandha root extract twice daily, and the control group 
received a placebo.

After eight weeks, the ashwagandha group experi-
enced significantly greater improvements in general 
memory (recall of items such as geometric designs 
and faces) and immediate memory (the ability to 
recall information over a few seconds, such as a per-
son’s name or a telephone number), compared to the 
placebo group.

The ashwagandha group also experienced greater 
improvements in executive function, sustained atten-
tion, and information processing speed.

Editor’s Note: The researchers concluded, “Ashwagandha may be 
effective in enhancing both immediate and general memory in people 
with mild cognitive impairment as well as improving executive function, 
attention, and information processing speed.”

* J Diet Suppl. 2017 Nov 2;14(6):599-612.

Shiitake Mushrooms Boost Immunity
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Prevent Sun Damage from  
the Inside Out

BY MICHAEL DOWNEY



We all know the one surefire way to help protect 
against ultraviolet radiation that causes skin  
cancer: use sunscreen.

But a recent study by the U.S. Food and Drug 
Administration (FDA) reported alarming findings.1 

At least six of the most common chemicals used in 
most commercial sunscreens—the very chemicals 
that provide the UV protection—were absorbed into 
the bloodstream after just one application!

Not only that, but they were found in the blood-
stream at levels that ranged from over six times 
to over 500 times greater than the FDA’s recom-
mended safety threshold.

Every single sunscreen chemical tested, in every 
form of application (lotion and three different types 
of spray), ended up in the bloodstream in amounts 
considerably greater than what the FDA considers 
low risk. 

No one should stop using sunscreen. But there are 
safer ways to protect yourself against the damage 
UV light can cause.

One option is to use sunblock containing titanium 
dioxide or zinc oxide, mineral compounds that 
reflect UV rays. This is different from the sunscreen 
chemicals mentioned above that absorb UV rays.2-5

Another option can be used along with sunblock: 
an oral extract of the fern Polypodium leucotomos. 
Rather than blocking the sun’s rays, it blocks the 
damage they can do. 

A randomized controlled clinical trial showed that 
taking Polypodium extract before UV exposure led 
to a striking 84% decrease in a UV-induced DNA 
mutation.6

For added sun protection, nicotinamide enhances 
DNA repair and reduces UV-induced immune sup-
pression.7 An orange extract from select Sicilian 
red oranges boosts protection further, reducing 
sunburn intensity by about 35%.8,9

These nutrients work from the inside out to help 
protect against sun damage.
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Both the FDA and the Environmental Working Group 
have determined that sunblocks relying on a mineral 
ingredient like titanium dioxide are safe and effective.2-4 
They sit on the skin’s surface and act as a shield.

No matter what sunscreen you use, though, it can’t 
provide total protection. Among the reasons:16

•  Sunscreens don’t protect the scalp  
or eyelids,

•  Sunscreens may be rubbed off or washed 
off by perspiration or swimming,

•  Most people don’t apply nearly enough to 
block the sun’s rays, and

•  UV rays penetrate some fabrics in clothes, 
reaching areas where people have not 
applied sunscreen.

Scientists have discovered that an extract of a tropi-
cal fern called Polypodium leucotomos offers an ideal 
addition to topical sunscreens. 

It protects the skin against ultraviolet damage 
caused by the sun. And because it is taken orally, it 
works on all skin areas evenly, and it won’t wash or 
rub off.

Sunscreen Chemicals in the Blood
Skin cancer affects over three million Americans 

each year.10-13 
Using sunscreen is important. But most topical sun-

screens block only a portion of harmful ultraviolet radia-
tion from reaching the skin. They also break down over 
time, reducing their effectiveness.14

A new study by the U.S. Food and Drug Administration 
(FDA) raises another concern. After applying sunscreen 
to study subjects, and then testing their blood for six 
chemicals used in the sunscreens, scientists found 
blood levels of those chemicals ranging from over six to 
over 500 times greater than the agency’s recommended 
safety threshold.1

Both the FDA and the American Academy of 
Dermatology stress that these chemicals have not 
been proven to be unsafe. However, they have been 
associated with possible hormone disruption and liver 
and kidney issues.15

Until the health effects of these ingredients are more 
fully understood, the FDA advises that people continue 
to use sunscreens.1,15

Mineral-Based Sunblock:  
A Safer Option

Sunscreens come in two types. One contains chemi-
cals and combinations of chemicals that absorb ultra-
violet radiation. The other contains minerals, such as 
zinc oxide and titanium dioxide, that block UV rays.2,4
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How Polypodium Works
The sun’s ultraviolet radiation causes premature 

skin aging and skin cancer by:17-19

•  Inducing DNA damage,

•  Generating inflammation, and

•  Increasing oxidative stress.

Research shows that the polyphenols in Polypodium 
leucotomos protect DNA and inhibit oxidative stress as 
well as inflammation.6

Clinically Validated in Humans
Scientists recruited healthy volunteers between ages 

29 and 54 and divided them into control and treatment 
groups. 

The treatment group took 240 mg of Polypodium 
leucotomos extract orally, two times, eight and two 
hours before being exposed to UV rays.6

Subsequent skin biopsies showed significant 
decreases in DNA damage in the treated subjects.5

When subjected to a low dose of UV light,6

•  Placebo participants had a 217% increase 
in a damaging DNA mutation, while

•  Polypodium-taking participants had a strik-
ing 84% decrease in that DNA mutation.

WHAT YOU NEED TO KNOW

 
  

The Ultimate in Sun 
Protection

n  Ultraviolet radiation is a major cause of 
skin cancer and premature skin aging.

n  Sunscreens are the first line of defense 
against UV rays. But a new FDA study 
found that the chemicals used in most 
sunscreens are absorbed into the blood 
at alarmingly high levels after just one 
application. 

n  A sunblock that contains a mineral com-
pound such as zinc oxide or titanium 
dioxide is considered safer, but still 
does not provide complete protection. 

n  Scientists have shown that a tropical 
fern extract called Polypodium leucoto-
mos prevents the UV-induced DNA  
damage that leads to skin aging and 
skin cancer.

n  Two other nutrients, nicotinamide  
(a form of vitamin B3) and red orange 
extract, further boost sun protection. 

n  These three ingredients reduce DNA 
mutations, support the repair of already 
damaged DNA, lower sunburn intensity 
and inflammation, and provide powerful 
protection against skin cancer and  
skin aging.
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When subjected to a higher dose of UV light,6

•  The DNA mutation in the placebo group 
increased by a shocking 760%, while

•  The DNA mutation in the Polypodium 
group increased by only 61%.

Since DNA mutations are a main cause of prematurely 
aged skin and skin cancer,18,20-23 Polypodium leucotomos 
has an enormous potential protective benefit. 

Further Sun Defense  
with Nicotinamide

Two ingredients, nicotinamide and red orange 
extract, offer additional protection against sun damage.

Nicotinamide is a form of vitamin B3. Scientists 
recently completed a review study of its effects, and 
found that nicotinamide safely:7

•  Enhances DNA repair,

•  Reduces UV-induced suppression of  
immunity, and

•  Acts as an anti-inflammatory.

Ultraviolet radiation normally causes the loss of ATP 
(adenosine triphosphate), the energy-carrying molecule 
that plays a role in  DNA repair.24 Nicotinamide prevents 
this loss, allowing DNA to be continuously repaired.25

In a study that demonstrated this activity, scientists 
pretreated skin cells with nicotinamide and exposed 
them to UV radiation. The nicotinamide treatment 
increased the removal and replacement of damaged 
DNA and significantly increased the number of cells 
undergoing DNA repair.26

A clinical trial further validated that nicotinamide 
protects against UV-induced immune suppression.27

These two actions alone—repairing DNA and pro-
tecting against immune suppression—powerfully 
reduce the risk of skin cancer.28 

But nicotinamide goes even further. It also:7,25-30 

•  Inhibits production of inflammatory proteins 
(cytokines), reducing inflammation,

•  Regulates skin barrier function, which helps 
keep moisture in and harmful elements out, 
and

•  Restores cellular energy levels after UV 
exposure. 

TYPES OF SKIN CANCER
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Summary
The sun’s ultraviolet rays cause DNA damage that 

accelerates aging of the skin and increases the risk of 
skin cancer. 

Studies show that an extract of a fern called 
Polypodium leucotomos protects against this 
UV-induced damage to skin cells and supports DNA 
repair.

Nicotinamide and red orange extract provide addi-
tional support for sun protection.

These three nutrients protect skin from the inside 
out, extending to hard-to-reach areas of the body, and 
will not rub off.

This potent defense should be combined with a 
high-quality, high-SPF topical sunscreen, preferably a 
sunblock that includes a safe mineral compound such 
as zinc oxide or titanium dioxide to reflect UV rays. •

Together, these actions can lead to a significant 
reduction in skin cancers.

In fact, in the randomized, controlled, clinical trials 
analyzed for the review study, nicotinamide was shown 
to reduce development of new, non-melanoma skin 
cancers in high-risk people.7

In one trial, scientists enlisted 386 healthy partici-
pants, all of whom had been diagnosed with at least 
two non-melanoma skin cancers in the previous five 
years. 

This put them into the “high-risk” category for future 
skin cancers. 

Twice a day, volunteers received either 500 mg of 
nicotinamide or a placebo. After 12 months, the rate of 
new, non-melanoma skin cancers in the nicotinamide 
group was reduced by 23% compared to placebo.31

Added Protection from  
Red Orange Extract

An extract of Sicilian red oranges provides an extra 
layer of protection against UV-induced inflammation 
and oxidative stress.

This extract is obtained from pigmented varieties 
of sweet oranges. Its benefits are due to its abundant 
flavonoids (health-promoting plant pigments) and 
hydroxycinnamic acid, another compound with anti-
oxidant effects.32-35

Researchers applied this sweet red orange extract to 
human keratinocytes, the most common type of cell 
in the epidermis (the outermost layer of the skin). When 
they exposed these cells to UV radiation, the extract 
significantly reduced inflammation, cell damage, and 
cell death.33 

In a human clinical study, oral use of red orange 
extract reduced sunburn intensity by about 35%.9 
This is extremely significant, because the number of 
lifetime severe sunburns closely correlates with the 
development of skin cancers.36-38 

In another clinical study, volunteers took red orange 
extract and were exposed regularly to a solar lamp.8

After 15 days, the extract had reduced age-spot pig-
mentation and decreased melanin content from 27% to 
7%. It also decreased UV-induced sunburn. 

The study concluded that red orange extract can 
improve skin appearance and protect the skin against 
sun damage and photoaging, aging of the skin caused 
by ultraviolet radiation.8
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Powerful Defense Against  
Bloating and Indigestion

BY CHANCELLOR FALOON



After-meal bloating is one of the most com-
mon and difficult digestive issues.

Up to 30% of people experience bloating. It 
tends to come hand-in-hand with other gas-
trointestinal disorders, such as dyspepsia 
(indigestion), irritable bowel syndrome, and 
constipation.1

Research has identified four plant com-
pounds that help relieve bloating and other 
gastrointestinal problems. 

In a clinical trial, 63.1% of subjects taking 
an artichoke-ginger blend had significantly 
reduced feelings of bloating, gassiness, nau-
sea, and other symptoms of indigestion.2

In another trial, a fennel-curcumin combi-
nation relieved symptoms of irritable bowel 
syndrome, including bloating and stomach 
pain, by more than 50%. This fennel-curcumin 
blend prevented all symptoms in 25.9% of 
users.3

Taken together, these four plant compounds 
can provide partial or complete relief from 
digestive miseries. 
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Easing Irritable Bowel Syndrome
For the trial, researchers enlisted 121 patients 

between the age of 18-60 who suffered from irritable 
bowel syndrome. They gave them either a blend of 
42 mg of curcumin and 25 mg of fennel seed oil or a 
placebo, twice daily.3 

After 30 days, those taking the fennel-curcumin 
blend reported an average 50% decrease in bloating, 
abdominal pain, and other irritable bowel syndrome 
symptoms. This was nearly double the 26.1% decrease 
in the placebo group.

All symptoms were improved by treatment. Among 
those taking fennel-curcumin, 25.9% became com-
pletely symptom-free, compared to just 6.8% of  
placebo recipients.

The treated group also reported a significant 
improvement in irritable bowel syndrome-related qual-
ity of life, with no adverse effects.

Artichoke-Ginger Mix Aids Digestion
Artichoke influences the production of bile from the 

liver, which helps break down fats, absorb fat-soluble 
vitamins, and speed up digestion.8 Italians traditionally 
serve an artichoke and herbal liqueur after dinner to 
assist with digestion.

Ginger has been shown in human studies to pro-
mote gastric motility, the movement of food out of the 
stomach and into the small intestine.9,10

A combination of 20 mg of ginger root extract and 
100 mg of artichoke leaf extract led to substantial 
gastrointestinal improvement in a clinical trial.2 

What Causes Bloating?
Bloating is characterized by trapped gas, abdominal 

pressure and pain, and a feeling of excessive fullness. 
It is one of the most frequently reported gastrointesti-
nal issues.1 

The causes are complex. There can be a wide range 
of contributing factors, notably including food intoler-
ance, small intestinal bacterial overgrowth, and inflam-
matory conditions.1

But research has revealed that four plant compounds 
can safely relieve bloating and improve the overall 
health of your digestive system.  

Fennel-Curcumin Relieves Pain and Gas
Fennel and curcumin have traditionally been used 

to aid digestion. 
Seeds from fennel, a plant known for its licorice fla-

vor, have long been consumed after meals to promote 
digestion and prevent flatulence.4

In vitro research shows that fennel reduces gas pro-
duction by inhibiting the activity of a methane-producing 
bacterial enzyme.5

In addition, clinical trials have shown that fennel 
seeds, tea, and seed oil stimulate gastrointestinal func-
tion, improving gastric motility.3,6,7

Fennel also has an antispasmodic effect, reducing 
irregular muscle contractions that impair normal gut 
motility.3

Researchers combined fennel seed oil and a low-
dose curcumin in a clinical trial to test their effect on 
bloating and abdominal pain.3
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The study recruited 126 patients with functional 
dyspepsia (recurring and unexplained indigestion) to 
receive the combination or a placebo. 

Patients rated the severity of six dyspepsia symp-
toms: fullness, bloating, feeling full after only a small 
amount of food, nausea, vomiting, and epigastric 
(upper abdominal) pain. 

In just two weeks, 44.6% of participants taking the 
artichoke-ginger blend had significant improvement in 
digestive symptoms, compared to 13.1% of placebo 
users.

After four weeks, 63.1% of those in the treatment 
group reported marked reductions in digestive symp-
toms, compared to only 24.6% in the placebo group.

Summary
After-meal bloating, and other gastrointestinal dis-

turbances can impair our quality of life.
Researchers have identified four plant compounds 

that target multiple causes of bloating and have shown 
clinical effectiveness. 

In one clinical trial, 63.1% of subjects taking an arti-
choke-ginger blend experienced significantly reduced 
gastrointestinal disturbances. 

WHAT YOU NEED TO KNOW

 

Relief for Post-Meal 
Problems

n  Bloating is one of the most common 
gastrointestinal symptoms, marked by 
a feeling of excessive fullness, gas, and 
abdominal pressure and pain.

n  Scientists have identified four clini-
cally effective compounds that target 
the underlying causes of bloating.

n  A blend of artichoke leaf and ginger 
root extracts relieves symptoms of dys-
pepsia (indigestion), including bloating, 
nausea, vomiting, and upper abdominal 
pain. 

n  A mix of fennel seed oil and curcumin 
decreases bloating, abdominal pain, 
and other severe symptoms of irritable 
bowel syndrome.

n  Taken together, ginger root, artichoke 
leaf, fennel seed oil, and curcumin may 
help prevent or significantly reduce gas-
trointestinal distress and improve quality 
of life.
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In another trial, a combination of fennel and cur-
cumin was able to completely prevent all gastrointes-
tinal symptoms in 25.9% of users.

Together, compounds from these four plants may 
promote a healthier digestive system and help pro-
tect against bloating, gas, nausea, and other gastroin-
testinal issues. •
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Immune-Boosting Properties of 

MEDICINAL MUSHROOMS
BY RONNIE CORTEZ
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Mushrooms have been used medicinally 
around the world for centuries. 

They contain compounds called beta glucans 
that are responsible for many of their health 
benefits, including antiviral and immune-
boosting effects.1-4

Studies of mushroom extracts and isolated 
beta glucans show that these nutrients 
can help bolster immune defenses against  
infectious diseases. 
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What Are Beta glucans?
Beta glucans are a group of polysaccharides  

naturally occurring in cell walls of seaweed, whole 
grains, fungi, and mushrooms. 

Mushrooms, yeast, and other fungi are particularly 
rich in beta glucans because their cell walls are made 
up primarily of these compounds.

Beta glucans can help nourish healthy gut bacteria 
and augment the action of immune cells throughout 
the body.5
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Mushrooms as Medicine
There are thousands of species of mushrooms, and 

many have health benefits. 
Three have been found to be particularly effective at 

supporting immune health. 

Shiitake

Shiitake mushrooms are a staple of East Asian  
cuisine and have long been used in traditional Chinese 
medicine.

In an animal model of severe bacterial lung infection,  
shiitake mushrooms significantly decreased the  
number of bacteria in the lungs and improved the  
animals’ condition.6

Other studies have shown antiviral effects against 
several types of viruses, both by directly inactivating 
them and by blocking viral replication.7-9

Shiitake mushrooms bolster immune defenses by 
increasing the number of immune system cells, includ-
ing T-cells (which fight specific kinds of viruses) and 
natural killer (NK) cells (which can kill a wide variety 
of virally infected cells and tumors).10

Shiitake also boosts secretion of antibodies that 
protect the digestive tract and reduce C-reactive  
protein, a marker of harmful chronic inflammation.10 

Maitake

Maitake mushrooms grow in various parts of the 
world and are commonly used in cuisine. 

In preclinical studies, maitake was shown to activate 
immune cells such as NK cells and macrophages (which 
are among the first immune cells to fight an infection).11,12

Extracts of these mushrooms also induce the  
secretion of interferons, proteins that improve the 
body’s ability to defend against infection.12

Chaga

Chaga mushrooms grow primarily on birch trees in 
cold climates, including in northern Europe, Asia, and 
North America. They are powerful immunomodulators. 

In a study of mice treated with a drug that inhibits 
immune system activity, chaga extract returned levels 
of immune cells almost back to normal.13 It also kept 
down the levels of tumor necrosis factor, a marker of 
potentially harmful inflammation.

This mushroom has been shown in various preclinical 
studies to have antiviral activity against a wide range 
of viruses.  These include various forms of influenza, 
herpes, hepatitis C, the human immunodeficiency virus 
(HIV), and others.14-16

Chaga
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 Natural Immune Support
Mushrooms contain many different  

compounds. But when it comes to sup-
porting the immune system, beta glucans 
are considered their single most bioactive 
component. 

These polysaccharide compounds can 
also be isolated from yeast. 

They work by binding to receptors on  
an assortment of cells important for immu-
nity.2,3 That activates pathways in the cells 
that boost their function and help them 
defend against infection and other threats. 

Immune responses can be divided into 
two types: innate immunity and adaptive 
immunity.17

1. Innate immunity is the body’s first 
line of defense. It is comprised of sentinel 
cells that detect and attack a wide range 
of different viruses and pathogens. Cells 
of innate immunity include macrophages, 
neutrophils, NK cells, and others.

2. Adaptive immunity types are the “big guns” 
that are brought in later to fight off specific threats—a  
particular bacteria or virus, for example—once they 
have been identified. This also helps the body develop 
long-term immunity to a pathogen. The most impor-
tant of these cell types are lymphocytes, including  
various B-cells and T-cells.

Beta glucans have a remarkable ability to  
activate and stimulate both innate and adaptive  
immunity.2,3,10,18,19 

They can also help block dangerous inflammation.  
For example, endotoxin is a compound produced 
by disease-causing bacteria. Endotoxin is often  
used to induce excess, harmful inflammation in  
experimental animals. Beta glucans block this form of 
inflammation.20-22

A Healthy Gut
A healthy gut microbiota (the population of intestinal 

microorganisms) is also critical to optimal health and 
fighting infection. 

In studies, beta glucans and mushrooms have 
been shown to encourage the growth of  healthy micro-
biota.2,23-25 That’s because beta glucans serve as pre-
biotics, a source of nutrition for beneficial bacteria.2
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WHAT YOU NEED TO KNOW
 

The Magic  
of Mushrooms

n  Various mushrooms have long been 
used for their medicinal properties.

n  These medicinal mushrooms, along  
with baker’s yeast, contain compounds 
called beta glucans. These nutrients  
are responsible for many of the health 
benefits of mushrooms.

n  In studies, mushrooms and beta glucans 
help strengthen the immune system in 
several different ways, boosting healthy 
immune responses.

n  Along with direct antiviral activity, this 
immune system enhancement helps 
the body defend against infection and 
more rapidly eliminate infections that do 
occur.

n  A combination of beta glucans from 
yeast along with shiitake, maitake, and 
chaga mushrooms provides a wide 
range of compounds to help boost 
immunity.

Maitake



These prebiotics stimulate the growth and survival of 
healthy bacteria while blocking the growth and develop-
ment of disease-causing bacteria.2

As an added bonus, when beneficial bacteria consume  
beta glucans, they produce short-chain fatty acids as 
a byproduct.23,25 These compounds support a healthy 
gut lining, help regulate appetite and metabolism, 
reduce harmful inflammation, defend against cancer, 
and more.26-29

Countering  
Immune Senescence

As we age, our immune system weakens, a process 
known as immunosenescence.30 

With the deterioration of immune function, the elderly 
become more susceptible to infectious disease and 
cancer.

Studies in animal models of aging have shown 
that intake of beta glucans can help prevent or even 
reverse these age-related changes.18,31

One study on mice found that by enhancing immune-
cell numbers and function, mushroom-derived beta 
glucans had a rejuvenating effect on immune sys-
tem responses. They had a similar effect on the gut  
microbiota, reversing negative age-related changes.31

 Fighting Infectious Disease
The effects of mushroom and beta glucans have on 

the immune system can help prevent and treat infection 
by a range of pathogens. 

In animal models, beta-glucan use dramatically 
improves survival rates after infection by various  
bacteria and parasites.32-35

Even in cases of infection that are notoriously difficult 
to eradicate, beta glucans have shown great promise. 

For example, in hepatitis B infection of the liver, 
the virus can actively suppress the body’s immune 
response. That leads to chronic infection that can 
destroy liver function. But in a mouse study, beta- 
glucans isolated from yeast helped the animals to 
recruit immune cells to the area and clear the virus.36

Several human trials of beta glucans have been per-
formed as well.37-42 Most used a dose of 250 mg of beta 
glucans isolated from yeast. Subjects were randomized 
to receive the beta glucans or a placebo.

A number of benefits were observed, particularly 
in upper respiratory tract infections such as the  
common cold and flu. 

Subjects receiving the beta glucans had:

 •  Fewer symptomatic days,

 • Less severe infection symptoms,

 • Fewer workdays lost to illness,

 • Increased numbers of immune cells in the blood,

 • Higher levels of interferon secretion, and

 •  Increased secretion of antibodies in the saliva, 
an important defense against digestive tract and 
respiratory tract infections.

One study looked at a non-infectious disorder:  
ragweed allergy. People suffering from this common 
allergy were randomized to receive either 250 mg of 
beta glucans or a placebo for four weeks.43 

Those receiving beta glucans had significant reduc-
tions in total allergy symptoms and symptom severity. 
Measures of mood, energy, vigor, sleep, and overall 
quality of life were all improved as well. 
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immune responses not only to infection, but to other 
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Summary
Various mushrooms have long been used for their 

medicinal properties. 
Compounds contained in their cell walls, called beta 

glucans, are most responsible for these benefits.
Medicinal mushrooms and beta glucans can improve 

immune responses, helping to fight various types of 
infection and reduce unwanted inflammation. 

Beta glucans also help cultivate a healthy gut micro-
biota while resisting the growth of pathogenic bacteria.

A carefully formulated blend of beta glucans from 
yeast as well as shiitake, maitake, and chaga mush-
rooms can help support healthy immune function. •

Higher Mushroom  Consumption is 
Associated with Lower Cancer Risk
Scientists continue to explore the multiple health  
benefits of mushrooms. 

Researchers at Penn State University performed a  
systemic review and meta-analysis of observational 
studies published between 1966 and 2020.* 

Data from more than 19,500 cancer patients was  
analyzed specifically for the connection between 
mushroom consumption and cancer risk. Research-
ers found that higher mushroom intake was associ-
ated with lower risk of cancer.

Further analysis showed that a higher intake of 18 
grams per day was associated with a 45% lower risk 
of total cancer compared to an intake of 0 grams 
per day.

When site-specific cancer was studied, a significant 
association was observed with breast cancer and 
mushroom consumption.  

Mushrooms, which are low in calories, can be  
eaten raw as a healthy snack, mixed into a salad,  
or cooked into different dishes.44
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Our skin contains natural moisturizing oils known 
as ceramides. 

When we’re young, they keep skin firm, moist, and 
wrinkle-free. 

But with age, ceramide production declines, result-
ing in dry, sagging skin and wrinkling.1,2

Pollution and exposure to ultraviolet (UV) radiation 
accelerate this skin aging process.3

Researchers have found ways to prevent and 
reverse some of this damage with oral ceramides 
and herbal extracts.

Oral ceramides derived from rice are thought to 
work internally to boost production of cerami-
des in skin, promoting a more hydrated, youthful 
appearance.4,5 

Additionally, researchers have also identified four 
herbal extracts that work together to mitigate skin 
aging caused by pollution and UV radiation.6

In a clinical trial, 96% of participants taking the 
herbal extracts had a significant reduction in  
wrinkle depth.6 

Taken orally, these nutrients provide a strategic 
approach to rejuvenate skin and protect against 
environmental damage. 
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Rejuvenate Skin from Within 
BY MICHAEL DOWNEY
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Researchers have identified four herbal extracts 
that, when taken orally, protect against the damaging 
effects of pollution and UV exposure as follows:6

• Rosemary,

• Olive leaf,

• Lippia citriodora (lemon verbena) leaf, and

•  Sophora japonica (Japanese pagoda tree) 
leaf.

These extracts have been shown in a clinical study 
to improve skin health and deliver substantial protec-
tion against pollutants and UV radiation.6

In vitro studies show that the extracts inhibit the 
overactivation of the AhR receptor that causes pre-
mature skin aging and other skin-damaging effects.6

The abilities of rice ceramides and this herbal blend 
to block and even reverse skin aging has been validated 
in human trials.

Improve Skin Hydration and  
Barrier Function

Scientists set out to test the effect of rice-derived 
ceramides on skin barrier function, the ability to retain 
moisture and protect against external threats.4

They enlisted 123 healthy volunteers with dry skin. 
Every day for 12 weeks, subjects took either rice 
extract providing ceramides or a placebo. 

Investigators measured water loss that occurs when 
water passes from the skin’s middle layer to the outer 
layer and evaporates. This test is used as a measure of 
the skin’s barrier function.

In as few as four weeks, subjects taking the rice 
extract had significant reduction in water loss through 
the skin in nearly all body areas, compared to those 
taking a placebo.4

A second clinical trial was conducted on patients 
(mean age: 30.5 years) with mild atopic dermatitis, or 
eczema. This skin disease is characterized by impaired 
skin barrier function and a reduction in ceramide con-
tent, and leads to patches of itchy, dry skin.5

Every day for four weeks, the treatment group took 
a rice extract providing ceramides.

The placebo group had significant water loss over 
the course of the study, resulting in decreased water 
content in the outer layer of the skin.5

Ceramides Stop Skin Aging
Ceramides can be thought of like the mortar that 

holds skin-cell bricks together.
Internal ceramide production declines as we age. 

This decreases the skin’s moisture barrier, resulting 
in thinning, wrinkles, dryness, roughness, and even 
increased risk of infection.1,7-12

Ceramides have been added to some skin creams 
since the early 1990s. But because topically applied 
ceramides do not reach deeper skin layers, their effects 
are generally modest.12,13

To address this problem, scientists developed plant-
derived ceramides—or phytoceramides—that can be 
taken orally. These lipids are thought to boost the pro-
duction of ceramides in the skin.

Researchers have now achieved clinical success by 
using ceramides from a non-genetically modified rice 
extract that is gluten- and allergen-free.4,5

Taken orally, these rice-derived phytoceramides 
work from the inside out to hydrate, smooth, and reju-
venate skin all over the body.4,5

Herbal Extracts Defend Against  
External Dangers

Age isn’t the only factor driving skin damage. 
External factors like environmental pollutants and 

UV radiation from the sun can degrade the skin’s struc-
tural integrity, reducing skin firmness and elasticity. That 
leads to wrinkling and fine lines.3,14

In addition to inducing oxidative stress and inflam-
mation, pollutants cause overexpression of the protein 
aryl hydrocarbon receptor (AhR).

AhR overactivation increases the expression of 
genes responsible for oxidative stress, inflammation, 
immunosuppression, pigmentation, skin cancer, and 
premature skin aging.6,14
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Those supplementing with the rice extract reduced 
their water loss by more than 30% compared to the 
placebo group. This was seen in visual improvements 
to skin appearance.5

Reducing Wrinkles
Researchers next tested the effectiveness of the 

blend of herbal extracts in guarding against environ-
mental pollutants.

The combination consisted of:6

• Rosemary extract,

• Olive extract,

• Lippia citriodora extract, and

• Sophora japonica extract.

The researchers enlisted 100 women (aged 35-65 
years), half of whom had sensitive skin.

The treatment group took 250 mg of the blend orally 
for 12 weeks. The researchers measured an exhaus-
tive list of factors, such as skin moisture, radiance, and 
smoothness to evaluate the overall look and health of 
skin.6

More than 90% of treated volunteers had significant 
improvement in all of the measures.6 

The herbal blend smoothed and softened skin, sig-
nificantly reduced wrinkle depth, and improved skin 
elasticity and firmness—beginning in just 15 days.6

Compared to a placebo, after 12 weeks of treatment, 
the group taking the herbal extracts had:6

• A 10-fold greater decrease in wrinkle depth,

• A 3-fold improvement in skin moisture,

• 5 times the skin brightness or radiance, 

• 2.5 times more lightening of dark spots,

•  A nearly 5-fold reduction in water loss, and

• An 18-fold greater increase in skin smoothness.

These improvements in skin appearance are likely 
due to the reduction in water loss, which indicates a 
clear improvement in the skin barrier function.

A strengthened barrier function means pollutants 
are less able to penetrate to the deeper layers of the 
skin to cause damage. 

WHAT YOU NEED TO KNOW

 

Keep Skin Healthy 
and Strong

n  Ceramides are natural oils that keep our 
skin hydrated and healthy. As we age, 
our bodies produce fewer ceramides, 
leading to wrinkles, dryness, and other 
signs of skin aging.

n  Scientists have developed rice-derived 
ceramides. Taken orally, they have been 
shown to restore the skin’s vital barrier 
function and youthful skin hydration.

n  External factors like environmental  
pollutants and exposure to UV radiation 
also accelerate skin aging.

n  A blend of four herbal extracts (from 
rosemary, olive leaf, lemon verbena leaf, 
and Japanese pagoda tree leaf) defends 
the skin against the damaging effects of 
pollution and UV exposure.

n  Vitamin C provides multiple benefits 
to skin health, such as promoting col-
lagen formation and reducing dark-spot 
appearance. 

n  These ingredients support a healthy, 
hydrated, and more youthful-looking skin.
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Lab studies show that this blend completely inhib-
its the pollution-induced increase in the expression of 
the AhR receptor, which can cause pigmented spots, 
inflammation, and oxidative stress.6,14

Vitamin C Offers Added Support
Vitamin C offers additional benefits for skin health.
In studies, vitamin C has been shown to:15-17

•  Promote formation of collagen, the skin’s 
main structural protein,

• Reduce DNA damage in the skin,

•  Scavenge harmful free radicals, including 
oxidants from UV radiation,

•  Improve skin antioxidant activity in just two 
weeks, and

•  Inhibit melanin production, reducing the 
appearance of dark spots.

Most readers of this publication supplement with 
vitamin C based on compelling scientific findings of its 
ability to help maintain more youthful collagen levels. 

Summary
Skin aging is caused by a variety of factors.
The age-related decrease in production of skin 

ceramides, combined with the damaging effects of 
pollutants and UV radiation, leads to wrinkles, dry-
ness, and age spots.

Taken orally, rice-derived ceramides have been 
clinically shown to enhance the skin’s barrier function 
and boost overall skin hydration.

A blend of four herbal extracts protects against 
the destructive effects of pollution and UV exposure, 
improving the health and appearance of the skin.

Vitamin C offers a range of additional benefits to the 
skin, such as promoting collagen formation and reduc-
ing dark-spot appearance. 

These ingredients, taken orally, can help hydrate, 
rejuvenate, and protect skin for a more youthful 
appearance. •
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ASHWAGANDHA’S  
Brain Benefits 

BY RICK WILSON
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Ashwagandha has been used in traditional 
Indian medicine for thousands of years.1

Scientists have identified specific effects 
that ashwagandha has on brain activity.1-4

In human studies, ashwagandha intake:5,6

•  Improved cognitive performance in  
healthy adults.

• Reduced anxiety and stress. 

Lab studies show that it may also help 
protect against structural changes that 
can lead to Alzheimer’s and other forms 
of dementia.7-10
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In animal models of depression, ashwagandha 
extracts reverse signs of behavioral despair and other 
abnormalities and improve cognitive function.16-19 

In two studies in rodents, the magnitude of this 
impact was comparable to the effects of imipramine 
and fluoxetine (Prozac®), two drugs used in humans to 
treat depression and other disorders.16,17

In patients with schizophrenia, who are prone to anx-
iety and depression, an ashwagandha extract reduced 
symptoms of both.20

Protecting Brain Cells
Ashwagandha may protect against various forms of 

dementia.
In laboratory studies of animal models of 

Alzheimer’s disease, ashwagandha displays various 
mechanisms known to reduce its progression.

One of the primary features of Alzheimer’s is the 
accumulation of an abnormal protein called beta-
amyloid. 

This buildup inflicts toxic effects on brain cells and 
incites aggressive chronic inflammation, which leads to 
further deterioration of brain function. 

Preclinical studies have shown that ashwagandha:

•  Reduces the formation of amyloid in the 
brain and brain cells,21,22

•  Prevents the accumulation and aggregation 
of amyloid,23

•  Reduces the toxic impact of existing amyloid, 
protecting brain cells from injury and inflam-
mation, and21,22,24

•  Aids in removing existing amyloid deposits, 
reversing Alzheimer’s disease pathology.25

Animal models of Alzheimer’s also show a drop 
in two key proteins associated with brain mainte-
nance and repair: brain-derived neurotrophic  
factor (BDNF) and glial fibrillary acidic protein 
(GFAP). Ashwagandha helps maintain higher levels of 
both these protective proteins.26,27

 Boosting Acetylcholine 
One effect of memory loss caused by Alzheimer’s 

disease is a loss of acetylcholine function. 
Acetylcholine is a neurotransmitter used for cell-to-

cell communication in the brain. It is vital to normal 
cognitive function. 

A Staple of Ancient Medicine
Extracts of ashwagandha’s roots and leaves contain 

a mixture of bioactive compounds, including withaferin 
A, withanolides, withanosides, and others.2 

These compounds function as antioxidants and 
anti-inflammatory agents. They also act in other ways 
to protect the brain from disease. 

They cross the blood-brain barrier and enter brain 
tissue, where they can exert beneficial actions.11,12

In healthy adults, ashwagandha taken daily has 
been shown to improve cognitive performance—with 
boosts in reaction time, discrimination, vigilance, and 
other tests of brain function.5

Relieving Anxiety and Depression
Nearly 10% of American adults suffer from mood 

disorders like anxiety, depression, and bipolar disorder 
in any given year.13

Stress and anxiety are often treated with drugs that 
stimulate the receptor for a neurotransmitter called 
GABA (gamma aminobutyric acid). These drugs have 
side effects, including fatigue and cognitive impairment.

Ashwagandha stimulates these same GABA recep-
tors, without the side effects.14,15 Rather than causing 
fatigue or cognitive impairment, ashwagandha is known 
to enhance cognitive performance.5 

Ashwagandha has long been used to reduce stress 
and support a healthy mood.14 A review of human trials 
found that it improved anxiety symptoms, compared 
to a placebo.6 
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Some medications used to treat Alzheimer’s inhibit 
the enzyme that breaks down acetylcholine, boost-
ing its levels. Ashwagandha also blocks this enzyme, 
increasing acetylcholine levels.8-10

Together, these actions suggest that ashwagandha 
could help fight some of the primary damage that is 
among the causes of Alzheimer’s disease, while also 
supporting healthy brain function. 

Ashwagandha has also shown promise in preclinical 
studies of other neurodegenerative diseases, including 
Parkinson’s disease, amyotrophic lateral sclerosis (ALS), 
and Huntington’s disease.1,2,28,29

Defense Against Neurotoxins
Ashwagandha has been found, in preclinical mod-

els, to shield against a range of neurotoxins, including 
lead, aluminum chloride, streptozotocin, scopolamine, 
kainic acid, and bisphenol A (BPA, a common additive 
in plastics).1,30,31

WHAT YOU NEED TO KNOW

 
Brain Benefits of 
Ashwagandha

n  Ashwagandha is a plant native to India 
and surrounding parts of Asia. It has 
been used in traditional Indian medicine 
for millennia to promote overall health.

n  Modern science has found that ashwa-
gandha promotes healthy functioning of 
the brain.

n  Extracts of ashwagandha may protect 
the brain from damage caused by a wide 
range of toxins, injuries, and stroke.

n  Oral intake improves cognitive perfor-
mance in healthy adults and in those 
with signs of cognitive decline.

n  Ashwagandha reduces stress and anxiety, 
and relieves symptoms of depression.

n  Research shows that ashwagandha may 
help protect against forms of dementia, 
including Alzheimer’s disease.

ASHWAGANDHA
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One example is glutamate. Glutamate is an amino 
acid that acts as a neurotransmitter in the brain. Normal 
levels of glutamate are vital to brain communication.4

But very high levels of glutamate can cause excito-
toxicity—overstimulation of brain cells that can cause 
them to go haywire, and even die. Some brain injuries, 
such as traumatic head injuries and stroke, cause 
a huge release of glutamate that results in further cell 
death.4

Glutamate excitotoxicity has been found to be a 
component of the pathology seen in neurodegenera-
tive disorders, such as Alzheimer’s disease, Parkinson’s 
disease, ALS, and multiple sclerosis.4

Ashwagandha defends the brain against this dam-
age. In lab studies, pretreatment with ashwagandha 
extracts before exposure to high levels of glutamate 
markedly inhibit cell death and other changes associ-
ated with excitotoxicity.1,32,33

Helping Stroke Victims
The most common forms of stroke result from a lack 

of oxygen and blood to the brain, leading to cell dys-
function and death.

In several animal studies of experimental stroke, 
ashwagandha intake prevented much of this brain 
damage.34-38 It reduced the size of the brain injury and 
the biochemical changes that typically accompany 
stroke. 

This helped prevent the behavioral, motor, and cog-
nitive dysfunction that would otherwise have occurred.

These actions, along with its other benefits, make 
ashwagandha a powerful neuroprotective nutrient.

Summary
The herb ashwagandha has been used for its 

diverse health benefits for thousands of years. 
Ashwagandha extract appears to be beneficial to 

the brain.
It may shield the brain from damage resulting from 

exposure to toxins, physical injury, and stroke. 
It helps relieve stress and improves symptoms of 

anxiety and depression.
Ashwagandha also improves cognitive perfor-

mance and may defend against cognitive decline and 
dementia. •
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SAGE
Researchers have identified a unique form of 
sage that improves cognitive function.

Clinical evidence demonstrated that this propri-
etary extract increased memory performance in 
older adults by nearly 60% and improved atten-
tion by 250%—within hours of ingestion.39

In addition to enhancing cognitive function 
in humans, this unique sage extract has been 
shown to increase lifespan by 12% in a C.  
elegans model of aging.40

 PHOSPHATIDYLSERINE 
Phosphatidylserine is a phospholipid, one of 
the structural components of the membranes 
that surround all cells in the body.41,42 This is 
especially critical for nerve cells in the brain, 
because it is their cell membranes that carry 
nerve impulses throughout the nervous sys-
tem.43 The myelin that surrounds nerve fibers 
and aids signal conduction also relies on phos-
phatidylserine for normal structure and function. 

Aging is associated with structural deterioration 
in the nervous system, which may be reduced 
by phosphatidylserine’s ability to preserve  
cognitive function. 

BLUEBERRY
Blueberries are packed full of anthocyanins, 
powerful compounds that help protect the plant 
from oxidative stress. These compounds have 
been explored in the medical literature for years 
for their potential health benefits to humans. 

Several recent trials in humans have demon-
strated that blueberries enhance cognitive 
function. Not only has blueberry been found 
to enhance memory and other cognitive per-
formance in older subjects, it improves mood 
and cognition in children and young adults as 
well.44-48

PREGNENOLONE 
Pregnenolone, a hormone and hormone- 
precursor, as well as the derivatives it forms in 
the brain, have modulatory effects on nervous 
system function. 

Several studies in animals and humans have 
reported beneficial effects for the brain.49

Pregnenolone appears to be a neuroprotec-
tant, defending the brain from various forms of 
injury. It has also been found to have positive 
effects on mood, memory, and other aspects 
of cognition. 

ADDITIONAL BRAIN-BOOSTING NUTRIENTS

SAGE BLUEBERRY
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The VITAMIN D-MAGNESIUM
Connection
BY MARSHA MCCULLOCH, RD



The use of vitamin D has grown substantially over 
the past decade.1 

That’s for good reason. Vitamin D is essential 
for immune function, heart health, and cognitive 
performance.2,3

Unfortunately, many people aren’t getting the full  
benefits of vitamin D because they have a low level 
of magnesium. 

Researchers have documented the essential relation-
ship between magnesium and vitamin D.4

It’s estimated that 45% of Americans are magnesium 
deficient.5

Magnesium is essential for converting vitamin D into 
its active form in the body.6,7  Magnesium also aids 
vitamin D transport in the blood.8,9

At the same time, maintaining sufficient levels of vita-
min D helps magnesium achieve its many benefits.10-12

A growing number of human studies focusing on the 
use of both vitamin D and magnesium are confirm-
ing their combined benefits for immunity, muscle 
strength, heart health, and more.13-15
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The Importance of  
Vitamin D and Magnesium

Vitamin D and the mineral magnesium each have 
well-known health benefits.

Low levels of vitamin D can lead to weak bones, 
along with increased risk for cardiovascular disease, 
metabolic disorders, and cognitive decline.16-18

Magnesium deficiency can result in muscle spasms 
and cramps.19 Low magnesium can also contribute to 
osteoporosis, irregular heart rhythms, and migraines.20 

Oral intake of vitamin D and magnesium, individually, 
can help treat or lower risk for many of the same health 
concerns. These include:2,8,9,20,21

• Musculoskeletal disorders,

• Type II diabetes,

• Cardiovascular disease,

• Some cancers,

• Immune system problems, and

•  Neurological conditions, such as depression and 
dementia.

But for vitamin D and magnesium to work optimally, 
they need each other.

THE VITAMIN D-MAGNESIUM CONNECTION
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Magnesium Activates Vitamin D
Vitamin D consumed orally or made in the skin from 

sun exposure is inactive.10 
This is also true of both vitamin D2, which is obtained 

from plant sources, and vitamin D3, which is made in 
the skin or found in oily fish and eggs.22 

Before vitamin D can perform its vital functions, it 
must be activated by a two-step process:10,23-25

In the liver, an enzyme called 25-hydroxylase converts  
vitamin D2 and D3 to 25-hydroxyvitamin D. This is the 
major circulating form of vitamin D measured in blood 
tests to assess vitamin D levels. 

In the kidneys (and other tissues) another enzyme, 
1-alpha-hydroxylase, converts 25-hydroxyvitamin D into 
active vitamin D.

Both of these enzymes need magnesium to function  
properly.6,7 Otherwise, vitamin D will remain in its  
inactive form, making it all but useless.

Magnesium also regulates 24-hydroxylase, an 
enzyme that helps inactivate vitamin D when there’s an 
excess supply.4,6

Transport and Regulation of Vitamin D
Magnesium enables vitamin D to bind to a carrier 

protein that transports it though the blood.6,8

Then, when active vitamin D arrives where it is 
needed, magnesium helps activate the receptors 
needed for cells to use vitamin D.20 

Magnesium deficiency decreases the number of  
vitamin D receptors in cells, limiting the vitamin’s 
effects.20 Aging leads to a decrease in vitamin D  
receptors.26

Magnesium also boosts vitamin D activity by  
supporting synthesis and secretion of parathyroid 
hormone.4,8,10,11 This hormone stimulates the kidneys 
to convert vitamin D to its active form.22 

Vitamin D’s Impact on Magnesium
The magnesium-vitamin D partnership isn’t a one-

way street. 
Vitamin D can enhance intestinal absorption of 

magnesium, particularly in people with low magnesium 
levels.10-12 This allows the mineral to be more efficiently 
used by the body.

In one human study, obese women given a vitamin 
D injection had a significant increase in their blood  
levels of magnesium.12 



THE VITAMIN D-MAGNESIUM CONNECTION

A Life-Saving Partnership
The link between vitamin D and magnesium can be seen 

in studies of longevity. 
Vitamin D deficiency is known to be associated with 

a higher risk of death. In a large observational study, low  
magnesium levels made that risk even greater.27

In this study, 1,892 men (ages 42-60 years) were followed 
for an average of 22 years. 

In men with low vitamin D levels, a lower magnesium 
intake (less than 414 mg per day) was associated with a 
60% greater risk of death than for those with a higher 
magnesium intake.27

Further evidence of the link between the two nutrients  
comes from human studies of rickets, a softening or weak-
ening of bones caused by severe and prolonged vitamin D 
deficiency. 

In these studies, vitamin D intake alone failed to treat 
rickets. But adding magnesium to the regimen supported 
vitamin D activation and helped resolve the condition.4 

In another recent study, 27 healthy, postmenopausal 
women were given 500 mg of magnesium daily for two 
months, while 25 matched women received placebo. Most 
of the women were vitamin D deficient, and many were low 
in some measures of magnesium. 

This study showed that in response to magnesium  
supplementation (with no vitamin D), the number of women 
deficient in vitamin D decreased by about 20%.28

Bone and Teeth Health
Both vitamin D and magnesium are important for healthy 

bone mass and strength.19,29 
Together, they are even more beneficial. Vitamin D pro-

motes intestinal absorption of calcium and magnesium, which 
are vital components of bone that help prevent osteoporosis.

Insufficient magnesium can impair bone health by causing 
a reduction in parathyroid hormone levels and a decrease in 
active vitamin D levels.11

Vitamin D and magnesium also play key roles in replenish-
ing the minerals in teeth. This may help prevent tooth loss.29,30

Optimizing vitamin D intake also promotes the success  
of dental implant surgery, an increasingly popular option for 
replacing missing teeth.31 

Oral health has a wide impact on whole-body health 
due to the association between periodontal disease (gum  
inflammation) and systemic disease, including type II  
diabetes and cardiovascular disease.30 

Vitamin D and magnesium help combat oral inflammation 
to prevent periodontal disease.29,32 
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WHAT YOU NEED TO KNOW
 

Vitamin D and  
Magnesium:  
Partners in Health

n  The vitamin D produced from sun  
exposure and consumed in food or 
through direct oral intake is inactive. 

n  Enzymes that activate vitamin D require 
the mineral magnesium to work properly. 
Magnesium also supports the transport 
of vitamin D throughout the body. 

n  Vitamin D can enhance magnesium 
absorption in the intestines.

n  By working in partnership, magnesium 
and vitamin D support musculoskeletal 
and heart health and promote proper 
metabolic function.
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Muscle Strength  
and Function

One of the most significant challenges in aging is 
sarcopenia, the loss of muscle mass, strength, and 
function. It frequently leads to falls and fractures in 
older adults.33

Chronic inflammation is one contributor to  
sarcopenia. Vitamin D and magnesium can help reduce 
inflammation and may prevent sarcopenia.14 

Scientists have discovered that muscles have  
receptors for vitamin D. As people age, these tend to 
decline in number. Taking oral vitamin D increases the 
number of receptors in muscle tissue.34

In a study of 83 healthy, middle-aged women  
deficient in vitamin D, half the group received 50,000 
IU of vitamin D weekly and 250 mg of magnesium 
daily for eight weeks. The rest of the group received  
placebos.

Women who received the vitamin D and magnesium 
had a significant increase in handgrip strength and 
overall mobility, compared to the placebo group. The 
treatment group also had a decrease in an important 
inflammatory marker, compared to the beginning of 
the study.14

Cardiometabolic Health
In observational studies, higher intake and blood 

levels of both vitamin D and magnesium have been 
linked with a lower risk of insulin resistance and type 
II diabetes.35,36 

Vitamin D appears to improve insulin secretion 
from the pancreas, which has specific receptors for  
interacting with the vitamin.35 Magnesium also supports 
insulin secretion.37 

Magnesium plays an important role in protecting 
cells from oxidative stress as well. Magnesium defi-
ciency results in decreased production of glutathione, 
one of the body’s most potent antioxidants.37

Multiple studies conducted across several decades 
show that magnesium and vitamin D intake interacted 
in affecting vitamin D status.4,38,39

The vitamin and mineral intake also interacted with 
circulating vitamin D levels in the risk of cardiovascular 
mortality.4,6

Without enough magnesium and vitamin D, calcium 
isn’t properly routed to the bones. Instead, calcium 
is more likely to deposit in arteries, increasing risk of  
cardiovascular disease.11,40
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Summary
The health benefits of vitamin D are well-established. 

But the effectiveness of vitamin D intake depends on 
getting enough magnesium, a nutrient on which nearly 
half of all Americans fall short.

The body needs magnesium to activate and transport  
vitamin D. In return, vitamin D can enhance magnesium 
absorption and retention.

Working together, magnesium and vitamin D can 
benefit musculoskeletal, metabolic, and heart health.

Vitamin D and magnesium are clearly both vital for 
overall health. Taking one without the other fails to take 
advantage of their full benefits. •
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Scientific research has shown a wide 
range of benefits for probiotics in 
recent years. 

As a result, there’s now a glut of 
products on the market with probi-
otics added to them, from dietary 
supplements to breakfast cereals.

But probiotics aren’t all the same, 
and it’s important to take ones that 
have been tested and verified as 
effective in scientific studies. 

In this interview with Life Extension®, 
Dr. Andrew Swick talks about the 
benefits of different probiotic strains, 
how you can ensure you’re getting 
the right kinds, and more.

LE: Probiotics are very popular now. 
What exactly are they?

Dr. Swick: Probiotics are live micro-
organisms that provide health ben-
efits when consumed in appropriate 
amounts. The majority of probiotics 
are healthy bacteria. These “good” 
bacteria are beneficial in many ways, 
including some that help fight off “bad” 
bacteria. Probiotics take part in the 
larger community of microorganisms 
that live in many areas of your body, 
including your gut, skin, and mouth. 
This larger community is most com-
monly referred to as your “microbiome.”

Understanding Probiotics
BY ANDREW SWICK, MS, PhD
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Dr. Swick: Initially, probiotics were 
thought to be beneficial only for 
gastrointestinal health. We now 
know that specific strains of probi-
otics are helpful for a variety of con-
ditions. Specific strains have been 
clinically demonstrated to support 
a healthy heart, throat, immune 
response, liver, and even mood. 
 In general, condition-specific 
probiotics work by supporting 
an overall healthier microbiome, 
producing substances that have 
specific effects,1 and beneficially 
influencing immune responses. 
Targeted probiotics present a 
meaningful advance for support-
ing disease prevention and health. 

LE: Can you give some examples 
of specific strains and the condi-
tions they benefit? 

Dr. Swick: Many human 
mouths are teeming with a 
type of bacteria, Streptococcus 
mutans, that is a cause of cavities,  
gingivitis (gum inflammation), and 

be nothing alike. For bacteria, strain 
can be thought of as the breed. Not 
knowing the strain would be like 
adopting a dog without knowing the 
breed. A Chihuahua is very different 
from a Great Dane! 

LE: Probiotics sold as dietary 
supplements may contain differ-
ent amounts of colony forming 
units (CFUs), as well as a variety of 
strains. Is more always better?

Dr. Swick: No. That’s a common 
misconception. The amount and 
specific strains listed on the label 
should be consistent with what was 
tested in a study. A larger amount or 
number of probiotic strains does not 
mean it’s more effective. 

LE: People mostly think of probiot-
ics as helping with digestive health. 
But now there are targeted probiot-
ics that can improve conditions as 
varied such as gum disease, depres-
sion, and allergies. How do these 
work?

LE: People often hear that fermented 
foods like yogurt contain probiotics. 
Is that correct?

Dr. Swick: Yogurt and other fer-
mented foods, including kefir, kimchi, 
kombucha, sauerkraut, and pick-
les, do contain live microbes. These 
active cultures are popularly referred 
to as probiotics. But while these 
foods may provide some health ben-
efits, they don’t always meet the strict 
scientific definition of probiotics. 
 The International Scientific 
Association for Probiotics and 
Prebiotics (ISAPP) only designates 
strains that have been character-
ized (properly identified and named), 
scientifically studied, and demon-
strated to provide health benefits, as 
probiotics. Fermented foods contain 
mixtures of microbes that are for the 
most part uncharacterized, and may 
not meet the level of scientific evi-
dence required by the ISAPP to be 
considered probiotics.

LE: You mentioned strains. What are 
those and how do consumers know 
if they are getting the correct strain?

Dr. Swick: Consumers should look 
at the full name of each probiotic 
listed on a product label.  Each probi-
otic has three names in the following 
order: genus, species, and strain. 
For example: In Lactobacillus rham-
nosus CRL1505, Lactobacillus is 
the genus, rhamnosus is the species, 
and CRL 1505 is the strain.
 Consumers sometimes overlook 
the strain, but it’s very important. 
The specific strain is what was stud-
ied to determine the health benefits 
associated with the probiotic. Strains 
are not interchangeable, and they 
have specific benefits.
 Think of it like this: All dogs are 
the same genus and species, Canis 
familiaris. But different breeds may 
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LE: We also hear a lot lately about 
prebiotics. What are those?

Dr. Swick: Prebiotics are basically 
compounds that serve as “food” to 
support the growth of probiotics. 
Most prebiotics are dietary fibers, 
but not all dietary fibers are consid-
ered to be prebiotics. 

LE: You’ve given us a lot of infor-
mation. Can you provide the reader 
with some simple guidelines about 
how to select appropriate probiotic 
products?

Dr. Swick: Choosing a probiotic 
can be overwhelming! Here are a few 
key points to remember: 

1.  First and foremost, only pur-
chase probiotics that are high 
quality and backed by science.

2.  Ensure that the strain is clearly 
identified and appropriate for  
the specific conditions you want 
to address.

3.  Remember that more is not  
better. The CFUs should be  
consistent with what was  
clinically studied.

If you have any questions on the  
scientific content of this article, please 

call a Life Extension® Wellness  
Specialist at 1-866-864-3027.

periodontitis (gum disease).2 Nearly 
a third of U.S. adults have untreated 
tooth decay, and nearly half of 
those 30 and older have periodontal  
disease. 
 In a clinical study, scientists dem-
onstrated that Streptococcus sali-
varius M18 was able to decrease 
the plaque index score and improve 
other measures of oral health. This is 
particularly important since we now 
know that gum disease is associated 
with other health conditions, includ-
ing heart disease. 
 Another interesting applica-
tion of condition-specific probiot-
ics is in mitigating depression and 
anxiety. In two randomized con-
trolled trials, participants taking a 
blend of Lactobacillus helveticus 
Rosell-52 and Bifidobacterium 
longum Rosell-175 reported sig-
nificant improvements in mood, 
stress response, and emotional bal-
ance. One human study showed 
a 50% improvement in depres-
sion scores with these two probiotics, 
and another showed a 55% improve-
ment in anxiety scores.3,4 The con-
nection between the gut and brain is 
an exciting area of active research.
 Scientists have also discov-
ered and characterized a probiotic, 
Lactobacillus rhamnosus CRL 
1505, that stimulates the immune 
system in the respiratory tract and 
gut. In clinical studies, administration 
of this probiotic strain led to reduc-
tion in infection symptoms, infection 
incidence, and use of antibiotics. 
The data were so compelling that 
Lactobacillus rhamnosus CRL 1505 
was provided to schoolchildren as 
part of a national nutrition program 
in Argentina. 
 As research continues, new  
targeted probiotics are being 
developed for conditions such 
as constipation, and to support  
longevity.
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SENOLYTICS 
A Major Anti-Aging Advance

BY MICHAEL DOWNEY



When old cells become  dysfunctional, they’re  
supposed to die off through a normal process called 
apoptosis. 

But as we age, we accumulate too many  of these 
malfunctioning (senescent) cells that refuse to die.  

Sometimes referred to as  “zombie cells,” they  pump 
out toxic compounds that degrade nearby cells and 
incite chronic inflammation that inflicts systemic  
damage.1

Compounds called senolytics remove senescent 
cells. Preclinical studies show that they can slow 
or  reverse certain aspects of aging.2-5

Nutrients like quercetin and theaflavins (from black 
tea) have demonstrated  senolytic activities and 
have been widely used in recent years. 

The plant flavonoid fisetin is currently considered 
one of the most powerful natural senolytics.4,6-20 

Its effects are dramatic. Elderly mice given fisetin 
had their lifespans extended by nearly 10%.4 This 
may be analogous to a 75-year-old human living 
about 7.5 years longer.

The challenge up until now was that fisetin is  
converted into other compounds in the digestive 
tract. This means very little whole, unaltered fisetin 
is absorbed into the bloodstream.

Scientists have developed a method to increase 
fisetin blood levels  up to 25 times higher,21 thus 
enabling fisetin to be distributed throughout the 
body.

Enligthened individuals today are taking this highly-
absorbable fisetin by itself and/or combining it with 
a once-weekly  high potency  quercetin + theaflavins 
for  enhanced senolytic effects.
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In another study, a mouse model of aging showed 
that removing senescent cells benefited multiple tissues, 
while delaying the onset and slowing the progression of 
age-related disorders.28

Fisetin: Today’s Ultimate Senolytic
Scientists have studied many different nutrients, 

searching for effective senolytics.
Fisetin is the most potent “on target” senolytic 

known today.4 
Fisetin is a flavonoid found in small amounts in 

strawberries, apples, persimmons, grapes, onions, 
and other plants. A cell study found that it eliminated 
about 70% of senescent cells—while doing no harm to 
healthy human cells.5

These and other effects of fisetin have been shown 
to increase longevity in various animal models.2,15

Mice given fisetin lived an average of about 2.5 
months longer, an almost 10% extension of lifespan—
even when treatment started at the human equivalent 
of 75 years of age.4

Other Benefits of Fisetin
The effects of fisetin go beyond its potent senolytic 

activity. 
Fisetin also:

•  Protects the brain in various models of  
neurodegenerative disorders,6-8,13-15,20

Senescent Cells and Aging
In youth, cells naturally eliminate themselves if they 

become damaged or dysfunctional. This process is 
called apoptosis.22

With  age, however, we accumulate more senescent 
cells that emit toxic byproducts, that cause more cells 
to become senescent. These dysfunctional cells  no  
longer perform basic functions. They instead inflict 
localized and systemic damage to our healthy cells.

Senescent cells undergo a series of trans- 
formations that result in their secreting high levels of 
toxic compounds, collectively referred to as SASP or  
senescence-associated secretory phenotype.

As a result, the buildup of senescent cells has been 
shown to accelerate the aging process and increase 
the risk of age-related diseases, including:23-30

•  Diabetes, 

• Obesity,

• Stroke,

• Vision loss, 

• Neurodegenerative disorders,

• Osteoarthritis,

• Emphysema, and

• Cancer.
Research shows that just one senescent cell out 

of 7,000-15,000 healthy cells can initiate degenerative 
aging.31  

Removing senescent cells from the body can reduce 
the cellular drivers of aging and improve overall health.32

That’s where senolytics come in.

Senolytics to the Rescue
Senolytics are compounds that enable the body to 

remove  senescent cells.33,34

They work by  reactivating the  apoptosis switch in 
senescent cells. That causes these toxic  cells to die 
and make room for healthy young cells.35

Published scientific studies demonstrate that remov-
ing senescent cells from the body improves markers of 
aging and prolongs lifespan in some models.28,32,33,35,36

In mice with atherosclerosis, removing senescent  
cells significantly inhibited the growth of arterial plaque 
and even caused it to regress.37 This could be an 
important step in preventing heart and blood vessel  
disease.
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•   Improves outcomes in people who have  
suffered strokes,18

•   Helps prevent malignant changes inside  
cells, 11,12,16,19

•   In animal and experimental models,  
helps fight obesity and type II diabetes  
tendencies,9,10,17

•  Reduces the risk of atrial fibrillation after  
a heart attack, in an animal study,38

•  Reduces levels of pro-inflammatory mediators, 
in a study of colorectal patients,39 and

•  Based on results of preclinical studies, may 
inhibit cancer migration and growth and incite 
cancer cell death.16,40-45

Fisetin also has an ability to impact many of the 
same cellular pathways that calorie restriction 
does.2,15,46,47 Reducing food intake through a calorie-
restricted diet has been shown to slow aging, extend 
lifespan, and improve resistance to disease.48

Until recently, there’s been a challenge with oral  
fisetin: It is rapidly converted into other compounds in 
the gut. Scientists have solved this problem by combin-
ing fisetin with a fiber called galactomannans, isolated 
from the spice fenugreek. 

This formulation has been shown to increase the 
bioavailability (absorption) of fisetin by as much as 25 
times, greatly enhancing its impact.21

The Power of Quercetin
Before fisetin, quercetin, found in many fruits and 

vegetables, was one of the first plant-derived flavonoids 
to be tested as a senolytic.49

Quercetin has long been recognized for a range of 
benefits, including:

•  Anti-inflammatory activity, shown to protect  
cells and tissues from injury,50-54

•  Improved markers of aging and extended  
lifespan in lab studies,55-60 and

•  Reduction or prevention of age-related disease 
and dysfunction in human studies.61,62
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WHAT YOU NEED TO KNOW
 

Removing Senescent 
Cells for Better Health

n  With age, we accumulate senescent cells, 
dysfunctional cells that refuse to die off. 
These cells are associated with acceler-
ated aging and age-related disease.

n  Senolytics are compounds that can 
remove senescent cells, helping to  
maintain optimal function and youthful 
health. In preclinical studies, senolytics 
slow or even reverse aging.

n  The compound fisetin is one of the most 
potent plant-derived senolytics ever dis-
covered. In animal research, it effectively 
removes senescent cells and boosts 
longevity. Old mice given fisetin had their 
lifespans extended by nearly 10%.

n  Quercetin is another plant compound 
that has significant senolytic effects and 
improves markers of health. It is even 
more powerful when enhanced with  
senolytic black tea compounds 
called theaflavins.

n  Fisetin, quercetin, theaflavins, and  
apigenin are nutrients with senolytic  
activity.



In two recent studies, apigenin was found to inhibit 
the SASP, also known as the senescence-associated 
secretory phenotype. This resulted in a reduction of 
pro-inflammatory compounds produced by senes-
cent cells.74,75 

Reducing inflammation caused by the SASP while 
diminishing the senescent cell burden gives a two-
pronged strategy for fighting this enemy of longevity. 

Quercetin and theaflavins (from black tea) function 
via separate and complementary mechanisms to purge 
the body of senescent cells. 

Fisetin, a strawberry flavonoid, has been shown to 
be the most effective senolytic when compared to 
a panel of flavonoids, removing aged, dysfunctional 
senescent cells in preclinical studies.

A multi-targeted approach utilizing highly absorbable 
quercetin and fisetin, plus theaflavins, and apigenin, 
can attack cellular senescence from multiple angles, 
helping to rid the body of the damage it causes.

The medical literature supporting the senolytic  
effects of quercetin has been growing over many 
years.32,33,35,60,63-65

In a study published in late 2019, quercetin  
successfully removed senescent cells in the kidneys 
of mice. This improved function and decreased the  
fibrosis (scarring) that leads to kidney failure.49

Quercetin can be difficult to absorb.66 Scientists got 
around this problem by combining it with a type of fatty 
substance called a phospholipid. The phospholipid 
serves as a carrier, allowing much more quercetin to 
enter the bloodstream and exert its effects throughout 
the body.67

Boosting Quercetin’s Effects
Research has shown that quercetin works even 

more effectively when coupled with a chemotherapy 
drug, dasatinib. 

When this combination was administered to old 
mice, its ability to eliminate senescent cells led  
to improvements in grip strength, coat condition,  
movement, and overall health.32

The first human study of this combination was pub-
lished in 2019. Patients with idiopathic pulmonary 
fibrosis (a progressive lung disease) were given 100 
mg/day dasatinib and 1,250 mg/day quercetin on three 
consecutive days per week for three weeks.68

This improved several measurements of physical 
activity, including distance walked and walking speed.

Scientists set out to identify a compound that would 
enhance quercetin’s senolytic effects by the same 
mechanisms as dasatinib, but without the side effects 
of a cancer drug. 69-72

The most effective candidate they found was a group 
of compounds in black tea called theaflavins. 

In a similar way to dasatinib, theaflavins block an 
anti-apoptotic protein called BCL-2.69,73 If you wonder 
what BCL stands for, it is “B-cell lymphoma.” 

A compound that blocks BCL-2 might reduce risk of 
this common malignancy.

In a mouse study, theaflavins demonstrated  
significant senolytic effects.73 

Targeting Toxic Secretions  
Emitted by Senescent Cells

Apigenin is a flavonoid found in certain herbs, fruits, 
and vegetables. 
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Intermittent or Continual  
Therapy: Which Senolytic  

Program is Most Effective?
There’s a great deal of debate in the longev-
ity community about the ideal treatment 
regimen for senolytic therapies.

For now, intermittent therapy appears to 
be the best approach to reducing senes-
cent cells.32,33,64 Drugs that reduce expres-
sion of pro-inflammatory compounds 
secreted by senescent cells, for example, 
seem more effective when taken on an 
intermittent basis.76

Based upon the available preclinical 
research, once-weekly ingestion of high 
doses of fisetin, quercetin, theaflavins, 
and apigenin appears to be the optimal 
senolytic approach.
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Summary
Old or dysfunctional cells promote chronic inflam-

mation and contribute to loss of function and increased 
risk for age-related disease.

Senolytics can cleanse the body of these cells, 
improving organ function and preventing disease.

A plant extract called fisetin has been identified  
as the most powerful senolytic known so far. An  
innovative formulation has enhanced fisetin’s  absorp-
tion up to 25 times.

Fisetin by itself or combined with other known seno-
lytic ingredients such as quercetin and theaflavins,  
may provide superior senolytic benefits. •
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WHAT IS TART CHERRY?

What is Tart Cherry?
BY CHANCELLOR FALOON

Tart cherries, also known as 
sour cherries, contain com-
pounds, including a class of 
polyphenols known as antho-
cyanins, that help reduce 
inflammation and oxidative 
stress.1,2 

Research has shown that tart 
cherries can relieve arthritis 
pain, boost cognition, improve 
cardiovascular health, benefit 
endurance athletes, and tar-
get the underlying factors of 
gout.1,3

Tart cherries have been widely 
used to boost recovery and 
performance for athletes. 

A 2020 meta-analysis of trials 
on endurance athletes con-
firmed that tart cherry con-
centrate intake significantly 
improves endurance exercise 
performance.4
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7.  Martin KR, Coles KM. Consumption of 
100% Tart Cherry Juice Reduces Serum 
Urate in Overweight and Obese Adults. 
Curr Dev Nutr. 2019 May;3(5):nzz011.

8.  Dalbeth N, Choi HK, Joosten LAB, et 
al. Gout. Nat Rev Dis Primers. 2019 Sep 
26;5(1):69.

9.  Zhang Y, Neogi T, Chen C, et al. Cherry 
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rent gout attacks. Arthritis Rheum. 2012 
Dec;64(12):4004-11.

10.  Ben Lagha A, LeBel G, Grenier D. Tart 
cherry (Prunus cerasus L.) fractions inhibit 
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ties of oral pathogens and enhance oral 
epithelial barrier function. Phytother Res. 
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mouth), they improved the protec-
tive barrier function. Tart cherry also 
reduced the ability of oral patho-
gens to clump together in sticky 
white plaque that forms on teeth 
and gums.10 

In a different study, tart cherry 
extract reduced growth and activ-
ity of the bacteria that are the main 
cause of gingivitis (inflammation of 
the gums).11,12 These studies suggest 
that tart cherry extract fights oral 
pathogens and may help prevent 
and treat oral plaque. •
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In recent randomized controlled 
trials, those drinking tart cherry juice 
had improvements in a variety of 
areas:

•  Healthy older adults who drank 
two cups (16 oz) of tart cherry 
juice daily for 12 weeks had 
improved scores on tests of  
cognitive abilities, including 
reaction time, a learning task, 
and spatial working memory 
compared to baseline.5

•  In subjects 50 and older suffer-
ing from insomnia, drinking one 
cup (8 oz) of tart cherry juice 
twice daily for two weeks led to 
increased sleep time and sleep 
efficiency. Researchers noted 
that tart cherry juice prevented 
the degradation of tryptophan, 
an essential amino acid that may 
help treat sleep disorders.6 

•  In overweight or obese individu-
als, one cup (8 oz)/day of tart 
cherry juice reduced serum uric 
acid concentration by 19.2% 
and C-reactive protein (a marker 
of inflammation) by 19.4%.7 
Elevated blood uric acid is the 
underlying cause of gout, which 
is a painful form of arthritis.8

Tart cherries and their juice are 
naturally high in sugar. Many people 
prefer to avoid this sugar load and 
take tart cherry extract instead. 

In one study, taking tart cherry 
extract was 15.4% more effective at 
reducing the odds of a gout attack 
than eating cherries.9

A wealth of data shows that tart 
cherry extract can provide a wide 
range of health benefits.

A potential new use for tart cherry 
extract has been uncovered.

 When components of tart cherry 
were tested on oral epithelial cells 
(cells that line the surfaces of the 
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Ginseng has long been used to 
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