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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.

Pomegranate Complete 
combines extracts from the 
whole fruit, flower and  
seed oil to support system-
wide health. 

These pomegranate plant 
compounds help promote a 
healthy inflammatory response  
and combat age-related 
metabolic changes.

Item #01953

30 softgels



Heart
AND 

Brain Cells

RE-ENERGIZE

These products are available at fine health food stores everywhere.

Item #01426 
100 mg • 60 softgels

Item #01431 
200 mg • 30 softgels

Item #01733 
100 mg • 30 softgels

Three Choices of Superior Ubiquinol CoQ10 Mitochondrial Delivery Systems

100 mg CoQ10 + 10 mg PQQ100 mg CoQ10 200 mg CoQ10

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



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.

N-ACETYL-L-CYSTEINE
Supports Healthy  
Respiratory Tract Function

N-Acetyl-L-Cysteine (NAC) supports healthy 
levels of glutathione, a molecule utilized by 
all cells for protection against free radicals.

NAC is a powerful antioxidant that helps  
supports bronchial, respiratory, liver and 
immune health.

BREATHE EASY

Item # 01534

600 mg • 60 capsules

This product is available at fine 
health food stores everywhere.



45 Times Greater 
Bioavailability

Curcumin

Item #02407

60 vegetarian capsules

Item #02324

30 softgels

Same 500 mg potency patented 
turmeric extract with added benefits 
of ginger and other turmeric actives.

Patented turmeric extract (500 mg) 
results in 45 times greater bio- 
availability of free curcuminoids. 

These products are available at fine health food stores everywhere.

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



BEAT BELLY FAT
WITH

AMPK

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.

Studies show that increasing AMPK activity 
encourages cells to stop storing fat. 

AMPK Metabolic Activator helps trigger 
cellular AMPK, enabling your body to burn 
unwanted fat—particularly around your 
abdomen.

This product is available at fine 
health food stores everywhere.

Item #02207

30 vegetarian tablets

This supplement should be taken in conjunction with a healthy diet and  
regular exercise program. Individual results are not guaranteed, and results may vary.
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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.
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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 
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mologist with the Rose Eye Medical Group 
in Los Angeles, CA, is on the staff of the 
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certified in anti-aging medicine.
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Sandra C. Kaufmann, MD, is a fellowship-trained and 
board-certified pediatric anesthesiologist as well 
as the Chief of Anesthesia at the Joe DiMaggio 
Children’s Hospital in Hollywood, Florida. She is the 
founder of The Kaufmann Anti-Aging Institute and 
the author of the book The Kaufmann Protocol: Why 
we Age and How to Stop it (2018). Her expertise is 
in the practical application of anti-aging research. 

Richard Black, DO, is a dedicated nuclear medicine 
physician practicing as an independent contractor 
out of Cleveland, Ohio. Dr. Black is board certified 
in internal medicine and nuclear medicine, and is 
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Aubrey de Grey, PhD, is a biomedical gerontologist  
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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 
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editorial and scientific advisory boards of numerous 
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Deborah F. Harding, MD, is founder of the Harding 
Anti-Aging Center. She is double board-certified in 
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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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Maintain Youthful  

HOMOCYSTEINE 
LEVELS

F O R B R A I N, H E A R T A N D H E A R I N G H E A LT H

Homocysteine Resist supports already-healthy levels 
of homocysteine, an unfavorable amino acid that  

can increase with normal aging.

     

Just one daily capsule of Homocysteine Resist provides:

Riboflavin (vitamin B2) 25 mg

Vitamin B6 (as pyridoxal 5’-phosphate) 100 mg

Folate (as L-5-methyltetrahydrofolate calcium salt) 8500 mcg° 

Vitamin B12 (as methylcobalamin) 1000 mcg

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.

Suggested dose: If your daily multi-vitamin contains activated 
B-vitamins, then take one capsule daily of  

Homocysteine Resist  at a different time of the day.
°DFE (Dietary Folate Equivalents).

Item #02121  

60 vegetarian capsules
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In the News

Vision Loss in Mice Reversed with 
Epigenetic Reprogramming  

Vision loss due to glaucoma and aging in mice was 
reversed with the use of epigenetic reprogramming, 
according to the results of a study published in Nature.*

This approach proposes that changes to the body’s 
system that activates and deactivates genes (the epig-
enome) cause cells to read the wrong genes, leading to 
degenerative diseases.  

Co-author, geneticist Dr. David Sinclair and col-
leagues at Harvard Medical School, utilized a virus to 
deliver three of four youth-restoring genes known as 
Yamanaka Factors into the retinas of mice. The genes 
were previously found to eliminate epigenetic markers 
on cells and return cells to the embryonic state from 
which they can develop into other types of cells.  

After receiving the genes, mice with damaged optic 
nerves experienced nerve regeneration, and vision loss 
was restored in a mouse model of glaucoma. Vision 
was also restored in 12-month-old mice that had 
aging-related visual impairment. 

Editor’s Note: “These data indicate that mammalian tissues retain a 
record of youthful epigenetic information—encoded in part by DNA 
methylation—that can be accessed to improve tissue function and 
promote regeneration in vivo,” the authors stated. 

* Nature. 2020 Dec;588(7836):124-129. 

Metabolic Syndrome Factors Improve with  
L-Carnitine Supplementation    

A review and meta-analysis of randomized, pla-
cebo-controlled trials found improvement in factors 
that characterize metabolic syndrome among people 
given L-carnitine, according to an article in Nutrients.*

Metabolic syndrome is determined by the presence 
of three or more factors that include high blood pres-
sure, elevated fasting triglycerides, low levels of HDL 
cholesterol, increased abdominal circumference and 
high fasting blood glucose. The presence of metabolic 
syndrome is associated with an increased risk of devel-
oping type II diabetes and cardiovascular disease. 

The researchers selected nine articles that reported 
the findings of trials that evaluated the effects of 
L-carnitine supplementation among 508 participants 
and reported data concerning fasting blood glucose, 
triglycerides, waist circumference, blood pressure, 
or HDL cholesterol. L-carnitine doses ranged from  
750 mg to 3,000 mg per day. 

Supplementing with L-carnitine was associated 
with significant reductions in waist circumference and 
systolic blood pressure in comparison with the pla-
cebo groups. 

Editor’s Note: When studies that tested doses of one to three 
grams were analyzed, L-carnitine was additionally associated with a 
significant decrease in fasting blood glucose and triglycerides, and 
an increase in beneficial HDL cholesterol. “Ultimately, two to three 
grams a day of supplemented L-carnitine is recommended,” the 
authors stated.

* Nutrients. 2020 Sep 12;12(9):2795.
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Severity of Male-Pattern Hair Loss Linked 
to Decreased Levels of Vitamin D

An association was found between deficient vita-
min D levels and greater severity and premature 
onset of androgenetic alopecia (otherwise known as 
male-pattern hair loss) in young men, an article in the 
International Journal of Dermatology reported.*

Researchers conducted a case-control study that 
age-matched 50 men with premature androgenetic 
alopecia with 50 healthy, control subjects who did not 
have the condition. Participants were limited to those 
who were 30 years of age or younger. 

Eighty-six percent of the men with hair loss were 
deficient (<12 ng/mL) in the vitamin and 14% of them 
had insufficient (12-20 ng/mL) levels. 

The mean levels of serum vitamin D were signifi-
cantly lower in men with the condition, compared to 
the controls (20.10 ng/mL vs. 29.34 ng/mL).

Vitamin D levels were not found to be related to how 
much sun exposure the men received. 

Editor’s Note: “Our study showed a significant correlation between 
vitamin D deficiency and the severity of androgenetic alopecia,” the 
authors concluded. “This suggests that vitamin D may play a role in 
the premature onset of androgenetic alopecia.” 

* Int J Dermatol. 2020 Sep;59(9):1113-1116. 

 Lower Alzheimer’s Risk Linked to  
Greater Flavonol Intake

 An article in the journal Neurology reported an asso-
ciation between consuming more compounds known 
as flavonols, and a lower risk of developing Alzheimer’s 
disease.*

Flavonols are found in many fruits and vegetables, 
as well as in tea.

The study included 921 participants with an aver-
age age of 81. The subjects did not have Alzheimer’s 
disease at the beginning of the study. 

Questionnaires completed at enrollment and then 
annually during a six-year average follow-up period, 
provided data on dietary intake that was analyzed 
for flavonol content. Participants were also evaluated 
yearly for the presence of Alzheimer’s disease. 

Over the course of follow-up, 220 individuals devel-
oped the disease.

Participants were divided into five groups, accord-
ing to their level of flavonol intake. Among those whose 
intake was highest, at an average of 15.3 mg per day, 
15% developed Alzheimer’s disease, compared to 30% 
whose intake was lowest, at approximately 5.3 mg per 
day—a 48% lower, adjusted risk. 

Editor’s Note:  The authors stated that, “Eating more fruits and veg-
etables and drinking more tea could be a fairly inexpensive and easy 
way for people to help stave off Alzheimer’s dementia.”

* Neurology. 2020 Apr 21;94(16):e1749-e1756.
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 Higher Folic Acid Levels Linked to Lower 
Risk of Erectile Dysfunction 

A meta-analysis documented an association 
between higher serum levels of folic acid and a lower 
risk of erectile dysfunction (ED).*

Researchers selected 6 studies that included 1,842 
men. 

Pooled data revealed that folic acid levels among 
men without ED were approximately 3.37 ng/mL 
higher than levels measured among men with ED. 

The folic acid difference between participants with 
and without ED became greater as severity increased, 
meaning those with lower folic acid levels exhibited 
worsening ED.

Editor’s Note: The authors remarked that folic acid helps normalize 
homocysteine levels that damage the lining of the arteries. Elevated 
homocysteine levels also inhibit the formation of nitric oxide in the 
blood vessel lining, thereby contributing to the risk of ED. 

* Andrologia. 2021 Feb 7.

AMPK Activation Can Help  
Maintain Muscle Mass

Research conducted at the University of 
Birmingham in the UK indicates that activation of an 
energy-sensing enzyme known as AMP-activated pro-
tein kinase (AMPK) could help people maintain physi-
cal function.*

Researchers were able to observe that AMPK pro-
motes the breakdown of damaged mitochondria, a 
process known as mitophagy. 

Aged or damaged mitochondria that build up in the 
muscle cells of older individuals contribute to a decline 
in muscle function. 

“We know that exercise and diet regimes can be 
used to help people maintain their muscle mass and 
physical capabilities in later life,” observed lead author 
Alex Seabright. “But improving our understanding as to 
why muscle loss occurs with aging will aid the devel-
opment of targeted pharmacological interventions to 
help people to stay physically capable for longer.” 

Editor’s Note: “The rationale for this study stemmed from our lack of 
current knowledge concerning the molecular mechanisms that under-
pin mitophagy in skeletal muscle,” the authors stated.

* FASEBJ. 2020 Mar 22; 34(5): 6284–6301. 
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CoQ10 Improves Statin Tolerability 

Results from a study published in the journal Drug 
Design, Development and Therapy indicate a poten-
tial protective effect of CoQ10 against a side effect 
induced by statin drugs that would otherwise render 
treatment intolerable.*

The randomized trial included 60 participants with 
unhealthy LDL levels and statin-associated muscle 
pain.

In addition to pain scores, a blood marker (CPK) of 
muscle damage was used to assess statin intoler-
ance.

Statin use was discontinued for a month, followed 
by the reintroduction of half the previous statin dose 
plus 100 mg CoQ10 or a placebo, daily for three 
months. Questionnaires concerning pain symptoms 
were administered at the beginning of the study and 
at one and three months.

CoQ10 levels were higher and pain scores were 
lower after three months in the CoQ10 group. Pain 
scores remained essentially the same among those 
who received the placebo. 

Higher plasma levels of CoQ10 were associated 
with lower levels of CPK among participants who 
received the CoQ10.

Editor’s Note: The authors remarked that, “CoQ10 was safe and 
effective in preventing the worsening of the lipid profile that would be 
expected with a reduced dosage of statin.”

*  Drug Des Devel Ther. 2019 Oct 21;13:3647-3655.

Anti-Inflammatories  
Can Have Antidepressant Effects

Men and women with major depressive symptoms 
were found to benefit from anti-inflammatory com-
pounds, according to the results of a mega-analysis 
published in the Journal of Neurology.*

For their analysis, researchers selected 30 random-
ized, controlled trials that included a total of 1,610 
participants. The trials evaluated the effects of non-
steroidal anti-inflammatory drugs (NSAIDS), omega-3 
fatty acids, minocycline antibiotics, pioglitazone, 
modafinil (used in sleep disorders), statin drugs, and 
N-acetylcysteine, all of which have an anti-inflamma-
tory effect. 

Twenty-two trials compared the effects of antide-
pressant drug therapies plus the anti-inflammatory 
compounds to antidepressant drug therapy plus a pla-
cebo, and eight trials compared the anti-inflammatory 
compounds alone to a placebo. 

Pooling of the results of 26 of the trials revealed a 
55% reduction in depressive scale scores for people 
who received the anti-inflammatory compounds com-
pared to those who got a placebo. Further analysis 
determined that NSAIDs, omega-3 fatty acids, statins 
and minocyclines had the greatest antidepressant 
effects. 

Editor’s Note: “Our systematic review and meta-analysis suggests 
that anti-inflammatory agents exert an antidepressant effect in the 
treatment of major depressive disorder and were generally safe, with 
rates of adverse effects similar to those of placebo,” the authors 
concluded.

*  J Neurol Neurosurg Psychiatry. 2020 Jan;91(1):21-32.
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Prediabetes Linked to 
Cognitive Decline and 

Dementia

People with higher than normal blood 
sugar—called prediabetes—are more 
likely to experience cognitive decline 
and vascular dementia, according to 
a study published in Diabetes, Obesity, 
and Metabolism.*

Researchers analyzed UK Biobank 
Data from almost 450,000 people aver-
aging 58 years old who underwent an 
HbA1C test, which determines average 
blood sugar levels over the past two to 
three months.

Based on these results, they were 
divided into one of five groups: low-
normal blood sugar, normal blood sugar, 
prediabetes, undiagnosed diabetes, and 
diabetes. Prediabetes was classified 
as having a hemoglobin A1c (HbA1C ) 
blood test reading of 6.0%-6.5%. (Ideal 
A1c levels are under 5.5%.) 

Results showed that people with 
above normal blood sugar levels were:

•  42% more likely to experience 
cognitive decline over four years, 
and 

•  54% more likely to develop 
vascular dementia over eight 
years. 

Vascular dementia is caused by 
reduced blood flow to the brain.

People with prediabetes and diabetes 
had similar rates of cognitive decline 
(42% and 39% respectively).

MRI brain scans revealed that 
prediabetes was associated with a 
smaller hippocampus and more strongly 
associated with having lesions on the 
brain—both of which are associated 
with age-related cognitive impairment.

Editor’s Note: The study authors noted, “Previous 
research has found a link between poorer cognitive 
outcomes and diabetes, but our study is the first to 
investigate how having blood sugar levels that are 
relatively high—but do not yet constitute diabetes—
may affect our brain health.”

* Diabetes Obes Metab. 2021;1-10.
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Dopamine is one of the most important  
neurotransmitters in the brain.

It’s sometimes called the “feel good” or  
“pleasure” neurotransmitter.1 

But it’s also central to many different aspects 
of cognitive functioning including an essential 
role in motivation.2 

As we age, the activity of an enzyme called 
monoamine oxidase B (MAO-B) increases. 
MAO-B breaks down dopamine, reducing vital 
dopamine levels.3

Increased MAO-B activity also has neurotoxic 
effects, contributing to age-related loss of 
brain function and risk for neurodegenerative 
diseases.4-6

In animal studies, drugs that inhibit MAO-B also 
reduce age-related cognitive decline7 and even 
increase longevity.8-13

Now scientists have found that components 
of phellodendron tree bark inhibit the MAO-B 
enzyme in vitro.14,15 

Animal studies have already shown that this 
extract has neuroprotective effects.16-18 

By preserving healthy dopamine levels,  
phellodendron tree bark may help maintain 
clear thinking, cognitive function, and moti-
vation as well as reduced potential risk for  
neurodegenerative illnesses.



Dopamine and Brain Aging
Many accept brain fog, slower brain speed, and lack 

of interest and motivation as a normal part of aging. 
Part of the problem may be that brain levels of this 

feel-good neurotransmitter decline by about 13% 
each decade after age 45.19

This decline coincides with an increase in mono-
amine oxidase B (MAO-B), an enzyme that degrades 
neurotransmitters like dopamine.3,5,20,21

To overcome this age-related brain deficit, scientists 
screened hundreds of plants with MAO-B-inhibiting 
properties. Phellodendron tree bark stood out as one 
of the most potent and selective plant-derived MAO-B 
inhibitors.14,15

Inhibiting MAO-B overactivity prevents the break-
down of dopamine, protecting the brain.  

Currently, the medical profession uses pharmaceu-
ticals called MAO-B inhibitors such as deprenyl (also 
sometimes called selegiline) to stop MAO-B destruction 
of dopamine, especially in Parkinson’s patients.

What is Dopamine?
Dopamine is a crucial neurotransmitter that carries 

“messages” between brain cells. 
There are four neural pathways in the brain through 

which dopamine acts to elicit behavioral, cognitive, and 
neurological responses. 

PHELLODENDRON SUPPORTS HEALTHY DOPAMINE LEVELS
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It is through these pathways that dopamine exerts 
its effects on movement and learning, emotion and 
pleasure, cognition and memory, as well as on a  
hormonal pathway.22

Interestingly, it is believed that the role of dopamine 
in addiction extends to our troubled relationship with 
our smart phones and social media. You see people 
always checking their phone as if they can’t live without 
it for a minute or two. 

Researchers claim that this behavior is dopamine 
driven. We get a “reward” when our phones (and social 
media) show us laughing faces, positive recognition 
from our peers, and messages from loved ones. We 
then become addicted to checking our phones to get 
a little dopamine reward every time we do. 

These social media platforms are designed to  
activate and elicit a dopamine response and therefore 
get us hooked on them – even when in many cases we 
don’t get the positive pleasure reinforcement.23

Dopamine is known for the many roles it plays in our 
bodies and in our minds, but has received attention 
for its role as a “feel-good hormone” and in regulating 
mood.24

The brain releases dopamine during pleasurable 
activities such as eating or having sex (or using certain 
drugs). 
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But beyond pleasure and mood, dopamine levels 
can affect a person’s attention, motivation, and move-
ment. Obviously, these are essential brain functions. 
We need motivation to make breakfast, to plan out the 
day, to accomplish tasks. With an adequate supply 
of dopamine in specific brain regions, we can tackle  
difficult tasks.2

The flip side is that low dopamine levels in brain 
reward regions are associated with depression, lack 
of motivation and pleasure (the latter is known as 
anhedonia), and the symptoms of drug withdrawal.25  
These are also symptoms of normal aging in some  
people.

What is more, loss of dopamine function has been 
shown to play a major role in the development of some 
neurodegenerative diseases.26

Dangers of MAO-B Overactivity
Studies in rodents and humans have shown that 

MAO-B activity increases in the brain in older age.5,27-29 
One study that mapped MAO-B activity in humans 

found an increase in most brain structures starting at 
age 50 to 60.29

Another study also documented increased MAO-B 
activity in older humans.28 This study found that its 
activity was higher in people with dementia than in 
non-impaired individuals of the same age. 

That suggests that MAO-B overactivity plays a  
possible role in neurodegeneration through its  
dopamine-degrading activity.

But MAO-B’s effects on the brain go far beyond its 
impact on dopamine. 

As MAO-B increases, highly toxic byproducts are 
formed, including hydrogen peroxide, free radicals, and 
toxic aldehydes.4-6 These compounds can wreak havoc 
in cells, leading to disease and dysfunction. 

In the brain, these toxic byproducts contribute to 
neurotoxicity—damage to brain cells.4 This damage 
has been linked to brain deterioration and the develop-
ment of age-related neurodegenerative diseases, such 
as Parkinson’s disease, Alzheimer’s disease, and others. 

When levels of MAO-B activity are normal, these 
toxic substances are largely neutralized by cellular anti-
oxidant defenses. But as MAO-B activity increases with 
older age, antioxidant defenses also tend to decline.4-6 

This leaves an excess of these toxic compounds, 
which can do significant harm. 

WHAT YOU NEED TO KNOW
 

A Bark Extract That 
Protects the Brain

n  Monoamine oxidase B (MAO-B) is an 
enzyme found in the brain and other tis-
sues that degrades the neurotransmitter 
dopamine.

n  MAO-B activity tends to increase after 
middle age. This leads to lower levels of 
dopamine, as well as the production of 
toxic compounds that can damage brain 
cells.

n  This MAO-B overactivity has been 
implicated in age-related loss of brain 
function and risk for neurodegenerative 
disease.

n  Drugs that inhibit MAO-B are used to 
treat Parkinson’s disease and other 
neurotransmitter-related conditions.  
In animal models, they help maintain 
cognitive function into older age and 
can increase longevity.

n  Scientists screened hundreds of plants 
and identified an extract of phelloden-
dron bark as one of the most powerful 
inhibitors of MAO-B.
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A Natural MAO-B Inhibitor
In two different in vitro studies, scientists exam-

ined hundreds of different plant compounds for their  
abilities to inhibit MAO-B.14,15 

To screen for this activity, it’s common that researchers  
prepare extracts.

Both concluded that an extract of phellodendron 
bark is one of the most potent and selective inhibitors 
of MAO-B.15 It inhibited more than 80% of the activity 
of the enzyme, comparable to the drug deprenyl.

Phellodendron (which has no relation to the house-
plant philodendron) is also known as the Amur cork 
tree. 

It has been safely used in traditional Chinese medi-
cine for centuries to treat various ailments, including 
bacterial infections and chronic inflammatory diseases.

The ability of phellodendron to inhibit MAO-B means 
that it has the potential to maintain dopamine levels 
and to block the neurotoxic effects of the enzyme’s  
overactivity.

Phellodendron Protects the Brain
Phellodendron has neuroprotective properties that 

go beyond MAO-B inhibition.16-18

In one cell model of Alzheimer’s disease, phello-
dendron extract was shown to protect against beta- 
amyloid toxicity,17 which is commonly seen in the 
brains of people with Alzheimer’s. 

Inhibiting MAO-B  
May Improve Lifespan

Drugs such as deprenyl that inhibit MAO-B 
activity have been used for many years. 
Deprenyl is most commonly prescribed 
for Parkinson’s patients in order to correct 
their low levels of dopamine, though it is 
sometimes used in major depression and 
in attention deficit hyperactivity disorder 
(ADHD).

By inhibiting or blocking the activity of 
MAO-B, these medications leave more 
dopamine in our neural circuits.

Studies have found that MAO-B inhibition 
also has other benefits for the brain.

In various animal models, treatment with 
deprenyl consistently helps preserve  
cognitive function into older age.7-9 

Even more remarkably, these drugs signifi-
cantly boost longevity as well.

Animal studies have found that MAO-B  
inhibition extends lifespan.7-13 In two 
studies, for example, rats given deprenyl 
lived an average of over 37% longer than 
untreated rats.10,12 

In both rat studies, healthy sexual activity 
was also maintained significantly further 
into old age in the deprenyl-treated ani-
mals, evidence of health benefits beyond  
cognitive function.

Those who take MAO-B-inhibiting 
drugs like deprenyl do not need to take 
phellodendron.

Phellodendron is not a substitute for  
physician-prescribed medications.

The typical dose of deprenyl people take for 
anti-aging purposes is 5 mg two to three 
times a week. Deprenyl does not need to 
be taken daily to suppress excess MAO-B 
in otherwise healthy people over age 45. Phellodendron amurense bark
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Scientific research has identified phellodendron 
bark extract as an inhibitor of MAO-B. 

It may help maintain dopamine levels and prevent 
the neurotoxicity associated with MAO-B overactivity. 
In addition, studies show that phellodendron has other 
neuroprotective and health-promoting properties.

Those who take MAO-B-inhibiting drugs like  
deprenyl do not need to take phellodendron.

Phellodendron is not a substitute for physician- 
prescribed medications.
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Overactivity of the enzyme MAO-B occurs in the 
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Traditional Chinese-medicine practitioners 
have long used the herb Cistanche to support 
immunity, brain function, and more.1,2

The demand is now growing as scientists 
identify Cistanche’s multiple anti-aging 
effects.3,4 

Cistanche has been shown, in preclinical 
research, to activate immune functions and 
help reverse certain aspects of immune 
senescence.3,5,6

This research provides insight on how 
this plant may protect against age-related 
health concerns, including increased vul-
nerability to infections, malignancies, and 
neuroinflammation.3,4
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Aging and Immune Function 
As we age, our organs and tissues are prone to  

dysfunction. So is our immune system.
This immune senescence puts us at greater risk of 

infections and cancer. It also reduces the effective-
ness of vaccines.7 

Some of the deleterious immune changes that 
accompany aging include:7

•  A decrease in available naïve (not yet activated) 
T cells, including CD8+ T cells needed to kill 
viral-infected cells and tumor cells,

•  A decrease in B cells, which make antibodies 
to fight specific pathogens,

•  A decrease in the effectiveness of memory T 
cells that help keep latent (dormant) viruses in 
check, such as the virus that causes shingles,

•  An increase in pro-inflammatory proteins,  
including interleukin-6 (IL-6), which is linked  
to impaired immune function, and 

•  An increase in persistent, low-grade  
inflammation or inflammaging.

Scientists have found that many natural plant  
compounds, including those in Cistanche, may help 
slow the rate of immune senescence and optimize our 
immune function.

CISTANCHE ACTIVATES IMMUNE FUNCTION
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Bolstering Immune Defenses
Researchers have performed several cell culture and 

animal studies to identify how Cistanche extract can 
support the aging immune system.

These studies suggest Cistanche could help:

•  Increase amounts of natural killer cells,  
which help defend against tumors and a  
number of pathogens,3 

•  Promote the production of naïve T cells and B 
cells, also needed to help fight pathogens,3,5,6  

•  Support proper immune system function through 
its anti-inflammatory activities,5 

•  Increase the activity of dendritic cells, which 
help activate naïve T cells,8 and 

•  Decrease harmful proinflammatory cytokine 
interleukin-6 (IL-6).3 

Among the most beneficial compounds in Cistanche 
are polysaccharides and a class of polyphenols  
called phenylethanoid glycosides, which include  
echinacoside.5 

Echinacoside is also a key component of 
Echinacea, an herb known for supporting the immune  
system. Cistanche tubulosa has a high content of  
echinacoside.9 



A Cistanche extract was shown in an animal model 
to increase the potency of an influenza vaccine.

Substances that enhance the body’s reaction to an 
immune response are commonly added to vaccines to 
improve their effectiveness. 

When Cistanche extract was added to an influenza 
vaccine, it elicited more rapid antibody production 
against the flu antigens.10 

Taming Neuroinflammation
Cistanche’s anti-inflammatory activity makes it a 

good candidate for protecting against the damaging 
effects of neuroinflammation.11

In a placebo-controlled pilot study, men and women 
with moderate Alzheimer’s disease took 300 mg of 
Cistanche three times daily for nearly a year.12

Taking Cistanche resulted in significantly lower levels 
of certain inflammatory factors in the fluid surrounding  
the subjects’ brain and spinal cord, compared to the 
untreated group.

Untreated subjects also had hippocampus shrink-
age of 4.2%, while the Cistanche group had no change 
in the volume of their hippocampus. The hippocampus 
plays a key role in cognition, memory, and learning.

Consistent with these findings, the Cistanche group 
performed significantly better on cognitive tests at the 
end of the study.12 

In addition, a rat model of Alzheimer’s showed that 
echinacoside and other bioactive components of 
Cistanche can pass through the blood-brain barrier to 
protect brain cells.2 

CISTANCHE ACTIVATES IMMUNE FUNCTION
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WHAT YOU NEED TO KNOW
 

 Live Well, Live Long  
 with Cistanche 
n  Cistanche is an herb with a long  

history of use in traditional Chinese 
medicine to treat common concerns  
of aging, including weakened immunity 
and heightened inflammation.

n  Research supports the anti-aging  
and longevity benefits of Cistanche, 
which are linked with the herb’s ability  
to promote more  youthful immune 
function.

n  Preclinical studies suggest Cistanche 
increases immune cells needed to fight 
harmful viruses, bacteria, and cancers.  
The herb also decreases inflammatory 
cytokines. 

n  Cistanche may help lower neuroinflam-
mation and support cognitive function. 



CISTANCHE ACTIVATES IMMUNE FUNCTION

Another study used small roundworms to test 
the longevity effects of the echinacoside found in 
Cistanche. This compound increased the average 
lifespan of roundworms by 13.64%, compared to an 
untreated group.20

These findings are not surprising considering 
immune senescence is a major cause of death in 
aging people. 

Stimulating Growth Hormone
Once we hit puberty, our growth hormone levels drop 

about 14% per decade. Declining health and longevity 
tend to accompany this hormonal downturn.21 

Cistanche may provide a natural way to promote 
youthful growth hormone levels.

When rat pituitary cells were exposed to compounds 
from Cistanche, they stimulated the secretion of growth 
hormone. Echinacoside was especially effective.22

Other Benefits of Cistanche
Research suggests that Cistanche has health ben-

efits beyond promoting longevity mechanisms and 
improved measures of immune function.  

Cell culture studies show that echinacoside stimu-
lates bone-building osteoblast cells to regenerate 

Anticancer Activity
Preclinical research suggests Cistanche may help 

fight cancer in cells of the esophagus, breast, colon, 
and liver.13-16 

For example, Cistanche has been found to trigger 
the death of colorectal cancer cells.5 

One laboratory study found that Cistanche inhibited 
the growth of colon cancer cells by 60% within just 72 
hours of treatment. This included cancerous cells that 
had metastasized.15 

In mouse studies, Cistanche stimulated the immune 
system, increasing levels of cancer-fighting CD8+ T 
cells. 

Cistanche inhibited the growth of liver cancer cells 
and greatly improved the rodents’ survival rate.16,17 

Longevity Promotion
Scientists use species with short lifespans, including 

fruit flies and roundworms, to quickly test the lifespan 
effects of compounds.

Though these creatures are tiny, their organ sys-
tems and cellular processes have many similarities to 
our own.18

When adult fruit flies were given Cistanche for 20 
days, it extended their average lifespan by as much 
as 18.9%.19 
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bone. Postmenopausal rat models of osteoporosis 
have found that Cistanche reverses bone loss and 
improves bone density.5,6,23

Preclinical research suggests Cistanche could help 
improve insulin resistance, promote healthy blood 
sugar levels, prevent depression, and lower choles-
terol.6,24 

Cistanche may also help combat physical fatigue, 
support reproductive health, alleviate constipation, and 
reduce the severity of cataracts.5,6,25,26 

This research adds to the growing body of evidence 
that oral intake of Cistanche promotes healthier aging.

Summary
To live a long, healthy life requires healthy immunity.
Immune function and lifespan are closely linked.
Immune system dysfunction, or immune senes-

cence, brings increased risks of infection, cancer, and 
chronic inflammatory conditions.

Extracts of the herb Cistanche contain bioactive 
compounds that support immune function.

Preclinical studies suggest Cistanche could help 
bolster immune defenses, reduce cancer risk, and 
increase lifespan. 

Human research shows that Cistanche can also help 
reduce neuroinflammation and protect brain function.

Cistanche 
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Brain Protection from  
New Form of Vitamin B12 

BY MICHAEL DOWNEY



People with vitamin B12 deficiencies frequently suffer 
anemia, weakness, and fatigue. 

But there are  more dangerous effects.

Low vitamin B12 levels have been associated with 
progressive brain atrophy (shrinkage).

One study found an astounding 517% greater rate of 
brain volume loss in people with lower vitamin B12 
than those with higher B12 levels.1,2

Even B12 levels in the “low normal” range are associ-
ated with cognitive impairment.3

Many people already take methylcobalamin, one 
of two bioactive forms of vitamin B12, in their 
multivitamin.

But the other active B12 form—adenosylcobalamin—
has unique properties that methylcobalamin does not. 

New in-vitro research shows that adenosylcobalamin 
can  protect neurons and prevent a decline in levels of 
the critical neurotransmitter, dopamine.4

A combination of both active forms of vitamin B12 
offers protection for aging brain cells. 
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Adenosylcobalamin is the most prevalent form of 
vitamin B12 in human tissues, making up as much as 
70% of all forms of this vitamin in the body.11 But it is 
missing from most B12 formulas and multivitamins.

The B12 Link to Neurodegeneration
Up to one million Americans suffer from 

Parkinson’s disease, a degenerative disease of the 
central nervous system. Roughly 60,000 new cases 
are diagnosed each year. The risk increases after age 
50, but about 4% of patients are diagnosed before 
then.12,13

Common symptoms include tremors, muscle rigidity, 
slowness and difficulty with movement, poor balance, 
sleep disturbances, loss of coordination, cognitive 
decline, and—in very advanced cases—dementia.

Mitochondrial dysfunction has been identified as 
a central feature of Parkinson’s disease.14-16

Since the adenosylcobalamin form of vitamin B12 
supports mitochondrial function, scientists reasoned 
that it might help treat Parkinson’s.

They made some remarkable discoveries.

Inhibiting Neurodegeneration
To investigate the therapeutic potential of adeno-

sylcobalamin, scientists performed a series of experi-
ments in in-vitro models, worms, and mice. 

They administered this unique form of B12 to the 
larvae of worms that carried a mutation linked to 
Parkinson’s disease.4

Worms with this mutation suffer from abnormal 
movement control. But mutated worms that had been 
treated with adenosylcobalamin as larvae were able to 
move normally as adults.4

Worms with the Parkinson’s mutation experience 
accelerated degeneration of their dopamine-produc-
ing neurons.

As a result of this neurodegeneration, less than 60% 
of these nervous system cells remained in untreated 
mutated worms after nine days of life. But in mutated 
worms that had been treated with adenosylcobala-
min, close to 75% of these neurons survived after the 
same period.4 

This near 75% neuron survival rate matched the 
percentage of neurons that survived in worms without 
the Parkinson’s mutation.

Activated Forms of Vitamin B12
Vitamin B12 is essential for nerve function, cell 

metabolism, the formation of red blood cells, and DNA 
health.5-7

Vitamin B12 is found in animal sources, including 
meat, fish, poultry, eggs, and dairy products. Because 
of this, vegans and some vegetarians are at higher 
than average risk of developing vitamin B12 deficiency.8 

B12 becomes more difficult to absorb as we age.
This is one reason older people often have lower  
levels in the body.9,10

Vitamin B12 exists in various forms called cobala-
mins. The two active forms of cobalamins used by 
enzymes in the body are:11

•  Methylcobalamin, which is active in the 
cytosol (liquid) inside the body’s cells, and

•  Adenosylcobalamin, which is active in the 
mitochondria, the fuel plants within each 
cell. 



BRAIN PROTECTION FROM NEW FORM OF VITAMIN B12

  MAY/JUNE 2021  |  LIFE EXTENSION  |  41

Preventing Decreases in Dopamine
Scientists next studied the specific effect of adeno-

sylcobalamin treatment on dopamine levels in mice 
with this mutation.

For this experiment, scientist prepared brain slices of 
these mice and treated them with adenosylcobalamin.

Then, every two minutes for 20 minutes, they stimu-
lated the dopamine-producing neurons.4

At the end of the 20-minute period, the stimulated 
neurons of the control slices were releasing 20% less 
dopamine.

But the brain slices treated with adenosylcobala-
min exhibited sustained dopamine levels, showing 
dopamine output equal to that of animals without the 
mutation.4

Taken together, these findings suggest that adeno-
sylcobalamin could prevent dopamine loss, brain cell 
depletion, and neurotoxicity. 

WHAT YOU NEED TO KNOW

 

Active Forms of  
Vitamin B12 Protect 
the Brain

n  Vitamin B12 is critical for nerve function, 
cell metabolism, the formation of red 
blood cells, DNA production, and more. 

n  Aging, and vegan or vegetarian people 
often suffer from vitamin B12 deficiency. 
Oral supplementation can correct this.

n  There are two active forms of vitamin 
B12—adenosylcobalamin and methylco-
balamin. The body needs both forms.

n  The better-known form of the two, meth-
ylcobalamin, is used to reduce stress, 
lower dangerously elevated levels of 
homocysteine, and treat conditions 
including nerve damage. 

n  Animal data now show that adenosylco-
balamin uniquely protects brain neurons, 
prevents a decline in dopamine levels, and 
may block neurodegeneration.

n  Initial findings suggest that adenosyl-
cobalamin inhibits overactivity of an 
enzyme linked with Parkinson’s disease.

n  Daily oral intake of 500 mcg of adeno-
sylcobalamin and 500 mcg of methylco-
balamin is a great choice for whole-body 
health and potential defense against 
neurodegeneration.



BRAIN PROTECTION FROM NEW FORM OF VITAMIN B12

42  |  LIFE EXTENSION  |  MAY/JUNE 2021

Importance of Methylcobalamin 
Adenosylcobalamin shouldn’t replace methylcobala-

min in a supplementation program. Instead, they should 
be used together for maximum benefit.

Methylcobalamin is a form of vitamin B12 that is 
active in the central nervous system, and it is essen-
tial to the growth and replication of cells.5-7 

Protecting brain cells against neurodegeneration 
is critical for aging individuals seeking to maintain their 
cognitive function.

Several studies have connected homocysteine to 
negative effects on the brain and brain vasculature.17,18 
Elevated homocysteine has been associated with as 
much as a 10.5-fold greater risk of vascular dementia, 
and to brain shrinkage.1,19-21

Homocysteine has been tied to destructive effects 
that can accompany aging. These include chronic 
inflammation, atherosclerotic plaque, shrinkage of 
brain areas (e.g., hippocampus) involved in memory 
formation, development of beta-amyloid plaque, and 
hindrance of the DNA repair needed for brain cell  
maintenance.21-28 

Methylcobalamin lowers homocysteine, which helps 
protect against these effects.29,30

This new pre-clinical evidence suggests that adding 
adenosylcobalamin, the other active form of vitamin 
B12, may provide additional protection for brain cells 
and help prevent a decline in dopamine levels.

Daily oral dosages of 500 mcg of adenosylcobala-
min and 500 mcg of methylcobalamin can help pro-
vide broad protection of both body and brain.

Summary
There are two bioactive forms of vitamin B12, adeno-

sylcobalamin and methylcobalamin. Your body needs 
both to function youthfully and optimally. Together, 
these are the best forms of vitamin B12.

Many people already take the methylcobalamin 
form of B12 based on data showing it is essential for 
proper DNA synthesis, red blood cell formation, cell 
growth, and more.

But the adenosylcobalamin form is active in the 
mitochondria, the powerhouses of the cells. 

A preclinical study has shown it has the ability to 
protect brain neurons and to prevent a decline of the 
neurotransmitter dopamine in animal models. 

Vegans, vegetarians, and the aging often develop 
vitamin B12 deficiencies. Oral intake of both active 
forms of vitamin B12 can support brain and body 
health. •
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Many people are deficient in vitamin B12, 
and other B vitamins, for multiple reasons.

For instance, some circumstances either 
boost the body’s demand for B vitamins or 
greatly inhibit vitamin B absorption, making 
supplementation necessary.

Individuals in the following categories have 
the greatest risk of a vitamin B12 deficiency. 
For these individuals, the need for a daily 
supplement can be much more critical.

ELDERLY
Many older adults experience a decline in 
their appetite, reducing their overall dietary 
intake of all B vitamins. Older individuals may 
also be unable to absorb naturally occurring 
vitamin B12. With age, many people develop 
a loss of certain important functions of the 
stomach and digestive tract. This includes 
a decreased production of stomach acid, an 
intrinsic factor needed to release B12 from 
foods, and for its absorption in the small 
intestine.31,32

CERTAIN MEDICATIONS
Commonly prescribed drugs that reduce 
stomach acid production (proton pump inhib-
itors) decrease absorption of vitamin B12.33 
Metformin, the popular diabetes drug, is 
known to interfere with the absorption of 
vitamin B12.34,35 Birth control pills can also 
deplete B12 and other B vitamins.36

PREGNANCY
B vitamins, especially B12, are important for 
healthy fetal development. In breast-feeding 
or pregnant women, a deficiency of B12 can 
result in severe neurological damage or birth 
defects in the infant or fetus.37,38

SOME MEDICAL CONDITIONS
People suffering from alcoholism, hypo-
thyroidism, anorexia, celiac disease, or 
Crohn’s disease have a much greater risk of 
developing a deficiency in vitamin B12 and 
other B vitamins.39-43 Weight-loss surgery 
also increases the risk of a deficiency in B 
vitamins.44

VEGETARIANS AND VEGANS
Because they avoid meat and animal prod-
ucts, vegans and strict vegetarians may be at 
risk of a vitamin B12 deficiency.45

This deficiency can lead to digestive distur-
bances, anemia and blood disorders, and 
fatigue. It can also affect the peripheral 
nerves. In later stages, it may target the spi-
nal cord.7,17,46 

All this can lead to impaired mental function, 
often manifesting as slower thinking, atten-
tion deficits, and memory lapses.17

Any of these factors make daily oral intake of 
vitamin B12—including both methylcobala-
min and adenosylcobalamin—an important 
component of a comprehensive wellness 
program.

Many People—Especially the Elderly—Are Deficient in Vitamin B12
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apples, is currently being studied for its effectiveness 
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• Mimics effects of calorie reduction2

• Targets longevity pathways2-6

•  Extends lifespan of mice by about 10%7

•  Removes senescent cells through  
senolytic action7

• Inhibits excess mTOR activation8

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

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

A human trial showed bioavailability of this new 
fisetin compound increased up to 25 times  
compared to fisetin by itself.9

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

The Longevity 
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ZINC’S 
Role in BONE HEALTH

BY PAZ ETCHEVERRY, PhD



Experts commonly recommend several 
nutrients to help build strong, healthy 
bones, especially calcium, magnesium, and  
vitamin D.

But there’s another mineral that’s also 
essential for bone health. 

Zinc is often overlooked by mainstream 
bone-building protocols. It is critical for 
growth and maintenance of healthy bone.

Zinc both prevents the breakdown of bone 
and helps form new bone. It’s a building 
block of bone itself. And it reduces the 
inflammation that can damage bone.

Daily oral intake of zinc in combination with 
other essential bone nutrients can help 
maintain strong bones well into older age.
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Bone Remodeling
We have more than 200 bones in our body.1 
About 90% of bone volume is made up of minerals 

and various proteins.2

The remaining 10% is occupied by different kinds of 
cells, including osteoclasts and osteoblasts. 2

Bone is not a static organ. It is constantly going 
through a process known as remodeling.2,3 

During this process, osteoclasts break down and 
remove old and damaged bone, transferring minerals 
from bone tissue to blood. 

Osteoblasts use those minerals to form healthy new 
bone.3 

When this process works the way it’s supposed to, 
our bone mineral density or bone mass remains at 
an optimal level.

As we age, bone mineral density often begins to 
decline. This problem can be made worse by other fac-
tors, including low levels of calcium, vitamin D, vitamin 
K, and others, as well as a sedentary lifestyle, smoking, 
and more.4 

ZINC’S ROLE IN BONE HEALTH
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The Threat of Osteoporosis
Osteoporosis is a disease characterized by a severe 

reduction in bone mass.  It causes bones to become 
fragile and prone to fracture. It may lead to reduced 
quality of life, disability, and sometimes death.5

It is estimated that about 10 million Americans 
over age 50 have osteoporosis,6 which literally means 

“porous bone.” People often don’t know they have it 
until they suffer a fracture. 

An additional 43 million Americans have osteo-
penia,6 a bone mineral density that is lower than normal 
but not low enough to qualify as osteoporosis.

Physicians routinely recommend increased calcium 
and vitamin D intake to maintain and preserve bone 
mass.7,8

This approach is not sufficient. Bone remodeling is 
a complex process that requires sufficient intake of 
many other nutrients, including zinc, magnesium and 
vitamin K. 

Zinc is often neglected in discussions of bone 
health. But without enough zinc, building strong bones 
is impossible.9

Osteoporosis



Zinc and Healthy Bones
Zinc is an essential mineral that plays diverse 

roles in the human body. It is needed for proper 
immune function, cell replication, protein synthesis,  
and more.10 

Zinc is also required for the growth, development, 
and maintenance of healthy bones.9

Low dietary intake and blood levels of zinc are asso-
ciated with osteoporosis in adult men11 and postmeno-
pausal women.12 

One study showed that average zinc levels were sig-
nificantly lower in osteoporotic women than in either 
those with osteopenia  or normal women.13 

In one randomized controlled trial, oral intake of zinc 
prevented decreases in bone density in postmeno-
pausal women with low zinc consumption.14

Zinc’s Role in Bone Formation
Zinc appears to increase bone formation in a few 

different ways.
It plays a role in the synthesis of insulin-like growth 

factor-1 (IGF-1), a protein that plays an important part 
in the maintenance of bone health.15 

ZINC’S ROLE IN BONE HEALTH
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WHAT YOU NEED TO KNOW
 

Zinc Helps Build  
Stronger Bones

n  As we age, our bone mineral density 
tends to decline. This can eventually 
lead to osteoporosis and fractures.

n  Many nutrients, like calcium and  
vitamin D, are known to be essential 
for bone health. But the mineral zinc is 
also essential for building strong bones, 
though it is often overlooked.

n  In studies, adults with osteoporosis  
have lower levels of zinc than adults 
with healthy bones.

n  Research shows that zinc inhibits  
the breakdown of bone, helps in the 
formation of new bone, and prevents 
chronic inflammation and oxidative 
damage that can harm bones.

n  Life Extension suggests a total intake  
of 25 mg to 50 mg of zinc daily, along 
with other nutrients to support healthy 
bone mineral density and protect 
against fractures.



ZINC’S ROLE IN BONE HEALTH

This mineral has also been shown to stimulate the 
expression of a transcription factor related to the differ-
entiation of stem cells to pre-osteoblast cells (precursor 
cells that become osteoblasts).16

Keep in mind that bone is constantly going through 
a process known as remodeling.2,3 

Studies also indicate that zinc increases the activ-
ity of an enzyme called alkaline phosphatase, which 
spurs osteoblasts to begin forming new bone.16,17

In one study, patients with traumatic bone  
fractures received either 50 mg per day of zinc or a 
placebo.17 

After 60 days, zinc intake had positive effects on the 
formation of callus, the bony and cartilaginous mate-
rial that forms on a bone fracture during repair. Zinc  
also resulted in a significant elevation of alkaline  
phosphatase activity.17 

At the same time that zinc helps in bone formation, 
it inhibits bone breakdown by osteoclasts.18 This helps 
support the proper balance between old bone and new 
bone, known as bone remodeling.

Nutrients to Promote  
Bone Health

Bones are a dynamic, living tissue, with all 
the vulnerabilities to damage as any other 
tissue. Zinc is important for the mainte-
nance of healthy bones. Other ingredients 
promoting bone health:

Calcium provides the bulk of the mineral 
content of bones and vitamin D3 promotes 
calcium uptake from the gut.23 

Magnesium regulates calcium movement 
into and between bone cells, increasing 
bone mineral density.24 

Vitamin K is essential for bone strength.25,26 
Low vitamin K status is associated with 
decreased bone mineral density and 
increased risk of fracture.27

Manganese functions as an essential 
cofactor (helper molecule) for enzymes 
that promote the growth of bone and  
prevent damaging oxidative stress.28

Silicon improves the quality of bone matrix 
(the non-mineral part of bone composed 
of collagen and other proteins) and facili-
tates the bone-building process known as 
mineralization.29

Boron is a trace mineral that has beneficial 
effects for bone and joint strength.30
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Many dietary supplement users receive zinc with 
their multivitamin formulas. Life Extension® suggests 
a total intake of 25 mg to 50 mg of zinc daily. 

ZINC’S ROLE IN BONE HEALTH
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Stronger, Healthier Bones
Zinc doesn’t just help in the process of formation of 

bone. It plays a structural role in the skeleton as well. 
It is the most abundant trace mineral in the human 

skeleton. (Macrominerals like calcium, phospho-
rus, and magnesium are present in higher amounts.) 
Roughly 85% of zinc in the body is found in muscle and  
bone.18

Zinc is crucial for normal development and function 
of immune cells, which help protect against immune 
senescence and chronic inflammation.19 In bone, 
chronic inflammation may disrupt bone remodeling 
and result in bone loss.20,21

Zinc is also required for vitamin D to work properly 
inside cells. Several vitamin D-dependent genes are 
influenced by zinc concentrations.22 

Summary
Bone health depends on a variety of nutrients, not 

just calcium and vitamin D. 
The mineral zinc is often overlooked, but plays a vital 

role in building strong, healthy bone, and preventing  
osteoporosis. 

It diminishes bone breakdown and stimulates bone 
formation, and is also required for the proper functioning  
of vitamin D. 

It is essential to make sure you’re getting enough 
zinc on a daily basis, especially as you age.



ZINC’S ROLE IN BONE HEALTH
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RESEARCH UPDATE

PEA Shows Promise for  
Glaucoma Treatment

BY LISA HAWKINS

Glaucoma affects 80 million 
people around the world. 

The cost incurred in the United 
States due to glaucoma is close 
to $3 billion yearly.1

It can’t be cured, and is one of 
the most common causes of 
blindness.2

Treatment is usually focused 
on topical eye drops that help 
to slow vision loss by reducing 
the excessive pressure in the 
eyeball that is an underlying fea-
ture of glaucoma.

A recent clinical trial adds to 
evidence that oral intake of 
palmitoylethanolamide (PEA) 
improves  glaucoma scores 
alongside prescription eye 
drops.3 

In the trial, PEA lowered damag-
ing eye pressure in glaucoma 
patients and led to improve-
ments on tests of retinal 
function.
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In one randomized, placebo-con-
trolled study, 300 mg of PEA twice 
per day for three months resulted 
in reduced intraocular pressure and 
improved endothelial function (mea-
sured by flow-mediated dilation).12

In addition, animal studies show 
that PEA has neuroprotective 
effects, shielding nerve cells in the 
retina and the brain from damage 
due to various forms of injury.13-16 

Clinical Improvements

Researchers in Italy recently con-
ducted a clinical trial of PEA in glau-
coma patients.3

People who were already taking 
eye-drop medications for glaucoma 
were randomized into two groups. 
One continued the current therapy. 
The second group also took 600 mg 
of PEA daily.3

A non-invasive test called a pat-
tern electroretinogram (PERG) was 
performed on all subjects. This mea-
sures eye health by testing the func-
tion of the retinal ganglion cells that 
are damaged by glaucoma.17,18 

At the end of the study, patients 
who took PEA had PERG test 
scores that were approximately 43% 
improved compared to their starting 
values and the values of subjects 
who did not receive PEA.

The intraocular pressure of all sub-
jects was also recorded. Those tak-
ing PEA had significantly lower eye 
intraocular pressure, (an average 
reduction of about 1.58 points).3

A prior trial of glaucoma patients 
established that for each 1 mmHg 
reduction in intraocular pressure, 
the risk of progression of loss is 
reduced by 10%.19 That means 
that this degree of improvement 
equates to a potential reduction in 
the risk of progression of glaucoma  
symptoms.3

What is PEA?

Palmitoylethanolamide (PEA) is 
a fatty acid produced in the body in 
response to inflammation. 

It is found in trace amounts in 
some food sources, including egg 
yolk and peanuts.

PEA has been used clinically for 
pain management and discomfort 
relief.

As they learn more about PEA, 
scientists have found that it has 
beneficial biological activity in other 
areas.4-6

How PEA Fights Glaucoma

PEA can help control glaucoma in 
different ways.

One of the main causes of glau-
coma is the buildup of fluid, known 
as the aqueous humor, in the eye. 
This buildup leads to an increase in 
intraocular pressure.

PEA improves the outflow or 
drainage of the aqueous humor, 
reducing fluid levels.7-11 Human stud-
ies have shown that oral intake of 
600 mg of PEA daily significantly 
lowers intraocular pressure.7,11

Glaucoma and Vision Loss

About three million Americans 
suffer from glaucoma, a group of 
related eye diseases.1 They often 
have no symptoms until loss of 
vision begins.

In glaucoma, there is an 
increased pressure within the eye, 
referred to as intraocular pressure. 
This pressure results from a buildup 
of fluid in the eyeball.

As glaucoma worsens over time, 
it damages cells in the retina of 
the eye called the retinal ganglion 
cells in the optic nerve. These 
cells are responsible for passing 
visual information from the eye to 
the brain, where it’s formed into an 
image.

When these nerve cells and their 
fibers deteriorate, the result is grad-
ual vision loss, eventually culminat-
ing in complete blindness if not 
successfully treated. 

As these retinal cells die, input to 
the visual centers of the brain is lost.

Prescription eye drops can slow 
the progression of this vision loss. 
But nothing can reverse it yet in 
humans. 
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Quality-of-life scores were also 
calculated using a vision-specific 
questionnaire designed by the 
National Eye Institute. Subjects 
taking PEA scored an average 6.89 
points higher on the quality-of-life 
exam compared to those not tak-
ing PEA.3 

These results show significant 
benefits for patients suffering from 
any stage of glaucoma.

Summary

Glaucoma is a chronic and pro-
gressive eye disease. It is one of the 
most common causes of blindness 
in adults.

PEA is a compound produced 
in small amounts in the body. Oral 
intake of PEA is often used to con-
trol pain. 

Studies have demonstrated that 
PEA can help control glaucoma as 
well, protecting the eyes and vision 
in several different ways.

In 2020, a study was published 
that evaluated the use of PEA as an 
add-on glaucoma therapy to pre-
scription eye drops. It found that a 

600 mg dosage of PEA daily low-
ered damaging eye pressure and 
improved retinal cell function and 
quality of life. 

PEA holds promise as a glaucoma 
adjuvant  alongside conventional 
medications. •
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Metabolic syndrome refers to a cluster of 
disorders including abdominal obesity, high 
blood pressure, low HDL cholesterol, high 
triglycerides and high blood sugar.1 

In the United States, nearly half of people age 
60 and older have this cluster of metabolic 
disorders.2 

Individuals with metabolic syndrome are at 
a higher risk of developing type II diabetes 
and cardiovascular disease.3

Metabolic syndrome also increases the risk 
of dementia, non-alcoholic fatty liver, and eye 
diseases like cataracts.4-7

Research shows that fish oil rich in omega-3 
fatty acids (EPA and DHA) can help address 
the causes of metabolic syndrome.8,9 

Americans’ average dietary intake of EPA and 
DHA is low.10-12

Most Life Extension® readers supplement 
with about 2,000 mg of EPA + DHA each day 
from highly purified fish oil.
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These metabolic abnormalities are closely linked 
with the underlying causes of insulin resistance and 
chronic, low-grade inflammation.7  

Fish oil can help correct multiple elements of meta-
bolic syndrome.

Combating Metabolic Syndrome 
Though a healthy diet, weight control, and regular 

exercise are vital for reducing the risk of metabolic syn-
drome, fish oil can also play a role.13

Fish oil contains a blend of fatty acids.11 
The omega-3 polyunsaturated fatty acids EPA 

(eicosapentaenoic acid) and DHA (docosahexaenoic 
acid) are the main components of fish oil.

Fish oil not only helps prevent metabolic syndrome—
it can help reverse it. 

When 39 overweight adults followed a healthy life-
style program for five months, only the group that also 
took fish oil daily (providing 540 mg EPA and 360 mg 
DHA) had significantly reduced markers of metabolic 
syndrome.14

Fish oil helps prevent and reverse metabolic syn-
drome by addressing the individual components of 
the condition.

Fighting Obesity and Inflammation
Fish oil can aid in reducing obesity in several ways.
One human trial showed that daily intake of  

700 mg-1,620 mg of DHA decreased body fat, includ-
ing belly fat, in people with diabetes. A lower daily 
intake of DHA (380 mg-500 mg) wasn’t as helpful.15

In this randomized, controlled trial, 68 people with 
type II diabetes took DHA-rich fish oil or a placebo for 
two months.15

The fish oil group lost 0.5-1 inch from their waistline 
while the placebo group gained 0.5 inch.15

Fish oil also decreases the inflammation associ-
ated with obesity.

Excess body fat increases the production of inflam-
matory cytokines, including interleukin 1 beta (IL-1 
beta), interleukin 6 (IL-6), and tumor necrosis factor-
alpha (TNF-alpha).8

EPA and DHA provide building blocks for special-
ized pro-resolving mediators, including resolvins, 
protectins, and maresins. These omega-3 metabolites 
play a vital role in turning off  inflammatory responses 
and promoting tissue repair.16-19

The Meaning of Metabolic Syndrome
Metabolic syndrome is defined as having at least 

three of the following five metabolic disorders:3

•  Abdominal obesity (a waist circumference 
more than 40 inches in men or 35 inches in 
women),

•  High fasting blood glucose (100 mg/dL or 
above),

•  High triglycerides (150 mg/dL or above),

•  Low HDL (“good”) cholesterol (40 mg/dL 
or below in men or 50 mg/dL or below in 
women), and

•  High blood pressure (130/85 mm Hg or 
higher).
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Targeting Insulin Resistance
Insulin resistance is closely associated with meta-

bolic syndrome.
Recently, researchers reviewed the effects of fish oil 

on diabetes in a meta-analysis of 30 human trials.20   
Twenty of the studies (67%) showed at least one dia-

betes-related benefit from fish oil. This included signifi-
cant decreases in fasting blood glucose and insulin 
resistance, compared to placebo.  

In a pilot study, researchers gave 32 overweight 
adults with type II diabetes fish oil (1,440 mg EPA + 
960 mg DHA) daily for two months.8 

The subjects experienced a significant decrease in 
insulin resistance, compared to the start of the study. 
In addition, study participants showed reductions in 
pro-inflammatory cytokines.

Similarly, when 36 obese adults took fish oil (120 
mg EPA + 860 mg DHA) daily for three months, their 
fasting insulin level and insulin resistance each 
dropped by about 13%. The placebo group had no 
improvement.21  

WHAT YOU NEED TO KNOW

 

A Metabolic Syndrome 
Solution from the Sea

n  Metabolic syndrome is a cluster of 
conditions including abdominal obesity, 
elevated fasting blood glucose, lipid 
abnormalities, and high blood pressure. 
Having metabolic syndrome increases 
risk for type II diabetes and cardiovas-
cular disease. 

n  EPA and DHA, the main omega-3 
fatty acids in fish oil, can significantly 
decrease the risk of metabolic syndrome 
and even help reverse the condition.

n  One of the best-studied benefits of fish 
oil is lower triglycerides, which can 
reduce risk of heart disease.

n  In 2019, the FDA affirmed a new, quali-
fied health claim for fish oil, noting that 
consumption of the omega-3 fatty acids 
EPA and DHA may reduce the risk of 
high blood pressure and coronary heart 
disease.

n  Americans generally consume only a 
fraction of the omega-3s needed to 
reduce these risks. Daily oral intake of 
concentrated fish oil containing at least 
2,000 mg EPA + DHA can fill this gap.
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Omega-3 Reduces Cardiovascular Disease
One of the most widely recognized benefits of fish 

oil is lower triglycerides. This decreases risk of car-
diovascular disease.22

A recent meta-analysis of 40 clinical trials showed 
that omega-3 supplementation is associated with sig-
nificant reductions in the risk for cardiovascular disease 
death.23 Specifically, this study found that EPA+DHA 
supplementation is associated with a reduced risk of:

• Fatal myocardial infarction (35%)

• Myocardial infarction (13%)

• Coronary heart disease events (10%)

• Coronary heart disease mortality (9%)

The study, published in the Mayo Clinic 
Proceedings, concluded that supplementation with 
EPA and DHA reduced the risk of coronary heart dis-
ease, including heart attack.23 

Fish oil containing both EPA and DHA fatty acids 
has been shown to reduce the risk of cardiovascular 
disease by lowering triglyceride levels and improving 
insulin sensitivity.9,24,25

The cardiovascular protection was greater with 
increases in omega-3 dosage. Increasing intake of 
EPA and DHA by 1,000 mg per day was associated 
with a reduction of 5.8% in the risk of cardiovascular 
events.23

Life Extension® readers have been advised for 
decades to supplement with at least 2,000 mg and 
higher of combined EPA and DHA to maximize health 
benefits plus ingest foods rich in omega-3s. 

Protecting the Heart
In 2019, the FDA affirmed a new qualified health 

claim for fish oil, noting that consumption of the 
omega-3 fatty acids EPA and DHA may reduce the risk 
of high blood pressure and coronary heart disease.26

When blood pressure is elevated, the risks of heart 
attack, stroke, and heart failure sharply increase.27

Metabolic syndrome and insulin resistance com-
pound the problem of high blood pressure in several 
ways:

•  High blood pressure interacts synergisti-
cally with high blood glucose and harmful 
lipid levels, worsening atherosclerosis.27

•  Insulin resistance limits the ability of blood 
vessels to dilate (widen) to promote healthy 
blood flow.28,29 

•  Higher circulating levels of unhealthy fatty 
acids due to insulin resistance leads to 
blood vessel constriction and an increase 
in blood pressure.13

Animal and human studies suggest that omega-3s 
may inhibit atherosclerosis and help lower blood pres-
sure in several ways.30

Fish oil has antioxidant, anti-inflammatory, and 
anti-clotting actions in blood vessels. It also promotes 
blood vessel dilation.30,31  

Maximizing the Benefits of Fish Oil
Dosage is key for optimizing the benefits of fish oil. 
An easy way to determine if omega-3 blood levels 

are optimal is to take a simple finger-stick test, done at 
home, called the Omega-3 Index. 

The test reflects dietary intake of omega-3s.21 An 
omega-3 index above 8% suggests a lower risk of  
cardiovascular disease.32 
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Summary
Omega-3 fatty acids found in fish oil can improve 

several components of metabolic syndrome, as well 
as the underlying causes of insulin resistance and 
chronic inflammation.

EPA and DHA are the main active ingredients 
responsible for the benefits of fish oil and are available 
in concentrated form.

Consuming at least 2,000 mg daily of EPA + DHA 
is usually needed to achieve the metabolic benefits of 
fish oil, including maintaining healthy triglycerides and 
blood pressure levels.

Preventing or reversing metabolic syndrome can 
reduce the risk of type II diabetes, cardiovascular dis-
ease, and other serious health conditions. •
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AUTHOR INTERVIEW

The End of Mental Illness
How Neuroscience is Transforming Psychiatry and  

Helping Prevent or Reverse Mood and Anxiety Disorders, ADHD,  
Addictions, PTSD, Psychosis, Personality Disorders, and More

Mental health conditions like anxiety, depression, bipolar 
disorders, and PTSD are increasing at an alarming rate. 

Dr. Daniel Amen, neuroscientist, board-certified psy-
chiatrist, and founder of Amen Clinics, has developed a 
radical new approach to diagnosing and treating mental 
illness. It’s based on one key idea: Get your brain right, 
and your mind will follow. 

In his new book, The End of Mental Illness, Dr. Amen pres-
ents a radical new paradigm for understanding emotional 
health. He discusses the use of specific nutraceuticals 
to heal the brain and improve its function.

In this eye-opening book, Dr. Amen provides evidence 
that mental health is connected to brain health. 

Utilizing a state-of-the-art, brain-imaging technique called 
SPECT, Dr. Amen is able to identify the underlying factors 
causing various mental health issues—which allows him 
to make use of targeted treatments for true healing.

Over the past 30 years, Amen Clinics has built the world’s 
largest database of SPECT scans for psychiatric issues, 

totaling nearly 160,000 scans on patients from 121 
countries. Researchers there have also published 70  
peer-reviewed scientific studies on SPECT.

This vast database of information has shown Dr. Amen 
that diagnosing and treating mental illness based on 
symptoms alone often misses the true cause of illness. 
It has also demonstrated to him that standard, drug-
based treatment protocols rarely improve brain function, 
while more natural, lifestyle-based approaches can be 
far more effective.

In The End of Mental Illness, Dr. Amen details his BRIGHT 
MINDS approach to addressing the underlying factors 
revealed by the SPECT scans—and provides more than 
100 simple ways to heal your brain.

In this interview with Life Extension®, Dr. Amen talks 
about the importance of brain imaging, discusses how 
factors like blood flow and aging impact the brain, and 
provides practical advice for making improvements in 
factors that can harm brain health. 

—LAURIE MATHENA
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functional brain imaging, is to know 
the underlying brain biology of the 
patients they treat. 
 Without imaging your brain, your 
doctor cannot tell if your inattention, 
depression, or aggression is from 
factors such as: 

•  Low blood flow from vascu-
lar disease 

•  An inflammatory process, 
related to low omega-3   
fatty acids or gut problems 

• A brain infection 

•  Nutrient or neurohormone 
abnormalities 

• Blood sugar abnormalities 

 If we don’t look at the brain, we 
are unnecessarily flying blind. That 
can lead us to miss important diag-
noses, give the wrong treatment 
plan, and hurt the people entrusted 
to us to help.

LE: Why isn’t the whole of psychia-
try on board with brain imaging? 

Dr. Amen: Because this new way 
of thinking completely changes the 
diagnostic and treatment paradigm 
that has been taught in medical 
schools and psychiatric residency 
training programs for more than 50 
years. 
 Functional brain imaging takes 
psychiatry from a generalized 
symptom-cluster diagnostic and 
treatment specialty without any bio-
logical evidence to a more objective 
specialty, one that is solidly based 
on using state-of-the-art, brain-
mapping tools to help optimize the 
patient’s brain function. 
 Besides completely changing the 
way we diagnose brain health/men-
tal health, functional imaging leads 
to entirely different treatment proto-
cols to improve brain function. 

Dr. Amen: In 1991, I went to a 
lecture on brain SPECT imaging by 
Jack Paldi, MD, who was the chief 
of medicine at the hospital where I 
worked. Dr. Paldi told us that SPECT 
was a tool to give psychiatrists more 
information to help their patients. 
 SPECT looks at blood flow and 
activity. It looks at how the brain 
works. It is different from MRI and 
CT studies that look at brain struc-
ture. SPECT looks at brain function. 
 SPECT basically tells us three 
things about the activity in each area 
of the brain: if it is healthy, underac-
tive, or overactive.
 Our brain imaging work has com-
pletely disrupted how we help our 
patients get well, and this informa-
tion can help you, even if no one 
ever looks at your brain. 

LE: How does using brain imaging 
differ from the standard method of 
diagnosis?

Dr. Amen: Experienced clinicians 
can tell if someone is likely to have 
attention deficit disorder/attention 
deficit hyperactivity disorder (ADD/
ADHD), obsessive compulsive disor-
der (OCD), or bipolar disorder with-
out the benefit of these tools. 
 But what clinicians cannot do, 
and will never be able to do, without 

LE: Can you talk more about the dif-
ference between mental health and 
brain health?

Dr. Amen: It has become crystal 
clear to us that, as psychiatrists, we 
are not dealing with mental health 
issues, but we are dealing with brain 
health issues; and this one idea has 
changed everything we do to help 
our patients.
 Think of it this way. Your brain can 
have problems just as your heart 
can have problems. Most people 
who see cardiologists, however, 
have never had a heart attack. They 
are there because they have risk 
factors—a family history of heart 
disease, high blood pressure, or too 
much abdominal fat—and they want 
to prevent a heart attack. 
 To end mental illness, we must 
develop a similar way of thinking. 
Reframing the discussion from men-
tal health to brain health changes 
everything. People begin to see their 
problems as medical, not moral. 
 Get your brain right, and your 
mind will follow. In study after study, 
improving the physical functioning 
of the brain improves the mind.

LE: How has using brain imag-
ing transformed your treatment of 
patients with mental illness?
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 When the brain’s biology is 
healthy, all these factors work 
together in a positive way to max-
imize your success and sense 
of well-being. When any of the 
BRIGHT MINDS risk factors are 
troubled, you are more likely to suf-
fer with a wide variety of symptoms.

LE: Let’s talk a bit more about the 
first factor: blood flow.

Dr. Amen: Blood flow is criti-
cal for life. It transports nutrients, 
including oxygen, to every cell in 
your body and flushes away toxins. 
Anything that damages your blood 
vessels or impairs blood flow hurts 
your brain. 
 Low blood flow on SPECT has 
been seen with depression, sui-
cide, bipolar disorder, schizophrenia, 
attention deficit disorder/attention 
deficit hyperactivity disorder (ADD/ 
ADHD), traumatic brain injury (TBI), 
hoarding, murder, substance abuse, 
seizure activity, and more. 
 Low blood flow is the number 
one brain imaging predictor that 
a person will develop Alzheimer’s  
disease.
 Our brain imaging research has 
taught us that the number one 
strategy to support your brain and 
mental health is to protect, nurture, 
and optimize your heart and blood  
vessels. 

LE: Do you support the use of sup-
plements to improve various factors 
involved in brain health?

Dr. Amen: At Amen Clinics we 
are not opposed to medications 
for your mind and prescribe them 
when necessary. However, we are 
opposed to medications being the 
first and only thing you do to help 
your brain and your mind. 

 Think of the biological circle 
as the hardware. Within it are the 
BRIGHT MINDS factors: 

•  Blood Flow 

•  Retirement/Aging 

•  Inflammation 

•  Genetics 

•  Head Trauma 

•  Toxins 

•  Mind Storms (abnormal 
brain electrical activity) 

•  Immunity/Infections 

•  Neurohormone Issues 

•  Diabesity 

•  Sleep

 These include strategies that are 
often more natural and lifestyle-
based and more directly accessible 
to patients. These types of protocols 
are not taught in medical schools 
and are not underwritten by the 
pharmaceutical industry that has 
dominated the financial support of 
the psychiatric establishment. 

LE: Based on your extensive collec-
tion of data using SPECT, you devel-
oped an acronym called BRIGHT 
MINDS to explain the underly fac-
tors involved in brain illness. Can 
you briefly review what those are?

Dr. Amen: In order for your biol-
ogy to operate at peak efficiency, its 
machinery (cells, connections, chem-
icals, energy, blood flow, and waste 
processing) needs to work right. The 
brain is like a supercomputer, with 
both hardware and software. 
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 Clinical evidence now shows that 
chronic fatigue syndrome is an infec-
tious disease, and I hope more physi-
cians will start testing for infections.

LE: What have the SPECT scans 
revealed about the impact of aging 
on the human brain? 

Dr. Amen: Brain imaging work at 
the Amen Clinics has also clearly 
shown the gravity of age. As your 
skin starts to sag and wrinkle and 
show other signs of aging, the same 
type of process occurs in the brain. 
 Yet your brain doesn’t have to 
deteriorate with age if you remain dil-
igent about your health for as long as 
you want to have a clear and happy 
mind!
 Too often, elderly (let’s say those 
over 70) people are dismissed with 
brain health/mental health issues—
such as ADD/ADHD, depression, 
anxiety or memory issues—because 
they are older; but research has 
found that no matter what your age, 
your brain can be better if you put it 
in a healing environment. 

LE: What are some practical ways 
to combat brain aging?

Dr. Amen: Fasting helps your brain 
stay healthy because it cleans out 
the buildup of toxic proteins that 
damage neurons, reducing inflamma-
tion and slowing down aging. 
 A simple way to do a nightly 12- to 
16-hour fast is to eat dinner at 7 p.m., 
for example, and not eat again until 
7 a.m. (or 11 a.m. for a longer fast). 
Even longer fasts of 24 hours can 
also be helpful.

LE: What nutraceuticals have you 
found to be most useful to slow 
aging’s impact on the brain? 

Dr. Amen: Cocoa flavanols 
improve blood flow, support healthy 
blood pressure, and improve brain 
functions, even in those who haven’t 
had enough sleep. 
 Omega-3 fatty acids can improve 
blood flow, brain function, mem-
ory, and mood, as well as reduce 
inflammation and brain shrinkage 
from aging. There are two active 
compounds in omega-3s: EPA 
(eicosapentaenoic acid) and DHA 
(docosahexaenoic acid). You need 
both. 

LE: What is the surprising connec-
tion between infections and brain 
health?

Dr. Amen: Back in 1991, when I 
first began using SPECT scans in my 
practice, I saw many patients who 
had been diagnosed with conditions 
like chronic fatigue syndrome and 
fibromyalgia. Many of these patients’ 
scans looked terrible, showing over-
all low blood flow caused by undiag-
nosed infections. 

 I first became interested in using 
nutraceuticals for brain health/men-
tal health issues once I started using 
SPECT scans. I could see that some 
of the medications I was taught to 
prescribe, especially benzodiaz-
epines for anxiety and opiates for 
pain, were clearly associated with 
unhealthy looking scans.
 I started looking for less toxic 
options for my patients and was 
surprised to find a growing body of 
scientific literature to support the 
use of supplements for many brain 
health/mental health issues.
 After nearly 40 years as a psychi-
atrist, I recommend more and more 
treatments from nature, including 
foods and nutraceuticals. We want 
you to use all the tools available, 
especially if they are science based, 
effective, and cheaper, and have 
minimal side effects.

LE: What are a few supplements 
you recommend for improving blood 
flow?
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If you have any questions on the  
scientific content of this article, please 

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

 To find professionals who will have a 
similar integrative mind-set to the  

one expressed in The End of Mental 
Illness, visit  https://referraldirectory.

amenuniversity.com/. 

You can also go to the Institute for 
Functional Medicine (www.ifm.org) or 

American Academy of Anti-Aging  
Medicine (www.a4m.com) websites to  

see if there is a functional medicine 
doctor near you.

Daniel G. Amen, MD, is a physician, a 
double board-certified psychiatrist, the 
founder of Amen Clinics, and a 10-time 

New York Times bestselling author. 
Dr. Amen has written, produced, and 
hosted 14 popular public television 

shows about the brain that have aired 
more than 110,000 times across  

North America. His work has been 
featured in outlets including Newsweek, 

Time magazine, the New York Times, 
and Men’s Health.

Dr. Amen: N-acetylcysteine (NAC) 
has shown promising results in peo-
ple with bipolar disorder, schizophre-
nia, OCD, and addictions. It can also 
decrease inflammation and may help 
delay brain atrophy in Alzheimer’s 
disease. 
 Recent clinical trials have found 
that saffron helps for depression, 
bipolar disorder, and anxiety. As a 
potent antioxidant and nerve pro-
tector, saffron enhances memory, 
protects the hippocampus, boosts 
blood flow and acetylcholine, and 
fights toxic buildup of the proteins 
thought to cause dementia. 

LE: How would readers find a brain 
health practitioner who follows your 
BRIGHT MINDS approach to ending 
mental illness? 

Dr. Amen: My mission has always 
been to teach other medical and 
mental health professionals the tech-
niques we have learned at Amen 
Clinics. We have trained more than 
3,000 brain health certified coaches  
(www.brainhealthcoaching.com).

Taken from The End of Mental Illness by 
Dr. Daniel G. Amen. Copyright © 2020. 
Used by permission of Tyndale House 

Publishers, a Division of Tyndale House 
Ministries. All rights reserved.

To order a copy of The End of  
Mental Illness, call 1-800-544-4440 or 

visit www.LifeExtension.com
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Circumventing the Challenge
of Middle-of-the-Night

URINATION
BY MICHAEL DOWNEY



Waking up one or more times during the night 
to urinate is considered a normal part of life 
for older men.

It doesn’t have to be.

Known as nocturia, it’s more than just an 
annoyance.

It’s associated with low-quality sleep, falls, 
heart disease, diabetes, and depression.1

Nocturia affects over 40 million American 
men,2 and most assume there’s nothing they 
can do about it. 

But scientists have identified five compounds 
that have demonstrated beneficial effects 
on nocturia and male lower urinary tract 
issues.3-8

In a 2020 clinical study by Life Extension®, 
the number of men suffering from nocturia 
was reduced by 64%. And not a single par-
ticipant was left waking up more than one 
time at night.9

This 2020 published study provides fresh 
scientific support for nutrients that support 
urinary health in aging men. 
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Common Male  
Urinary Symptoms

With age, men are prone to a spectrum of lower  
urinary tract symptoms related to the bladder, urethra, 
and prostate gland. 

By age 80, as many as 70% of men are affected.10

One of the causes is enlargement of the prostate 
gland, which is common in older age.11 Other contribut-
ing factors include damage to the urethra, obesity, dia-
betes, high blood pressure, smoking, some medications, 
and nervous system disorders.12

Lower urinary tract symptoms can include increased 
urinary frequency, urgency, incontinence, incomplete 
bladder emptying, hesitancy, prolonged urination,  
dribbling, and weak urine stream.13

One of the most common symptoms is nocturia, the 
need to get up to urinate during the night, often more 
than once.2,14

Health Risks of Nocturia
Nocturia affects at least half of all men over age 50.15 

Clinically relevant nocturia, the need to urinate twice or 
more nightly, increases significantly with age, affecting 
up to 62% of those aged 70-80.14

It can lead to serious health problems. A quarter of 
all falls by older individuals happen during the night, 
and a quarter of these are directly related to nocturia.1

CIRCUMVENTING THE CHALLENGE OF MIDDLE-OF-THE-NIGHT URINATION
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In addition, over 40% of people who have a night-
time awakening have trouble going back to sleep.1 
Nightly sleep disturbances caused by nocturia are 
associated with:1,2,14,16,17

•  Heart disease,

•  Diabetes,

•  Obesity,

•  Poor physical health,

•  Cognitive dysfunction,

•  Depression,

•  Mood changes,

•  Fatigue and exhaustion,

•  Reduced quality of life,

•  Impaired productivity, and

•  Increased overall mortality. 

Compounds that Target Nocturia
Medications often are meant to control bladder over-

activity and urine-flow obstruction. This helps relieve the 
daytime urinary symptoms but may have little impact 
on nocturia.18 



Some men are prescribed alpha-blockers, which 
can cause dizziness as a side effect, making them risky 
for elderly people.1,19

With the rapidly aging population, researchers have 
been searching for nutrients that can decrease or  
prevent nocturia.

They identified five compounds with urinary-health 
benefits:9

•  Beta-sitosterol,

•  Pygeum bark extract,

•  Lycopene,

•  Boron, and

•  Melatonin.

Beta-Sitosterol Helps  
Relieve Urinary Tract Symptoms

Beta-sitosterol is a plant compound isolated from 
the oils of certain vegetables and nuts. 

Preclinical evidence indicates that beta-sitos-
terol possesses a broad range of anti-inflammatory  
properties.20-23 

In an animal model, beta-sitosterol inhibits 5-alpha-
reductase, an enzyme in the prostate gland that con-
verts testosterone to a more powerful growth-promoting  
hormone, dihydro-testosterone.24

In clinical studies of men with prostate enlargement, 
beta-sitosterol improves urinary symptoms. A ran-
domized, double-blind, placebo-controlled study found 
that beta-sitosterol reduced urinary symptom severity 
by 50% and improved quality-of-life scores by 42%.3

Pygeum Bark Helps  
Reduce Nighttime Urination

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

In France, Pygeum extract has been given to 
patients suffering from benign prostatic hypertrophy 
(BPH), enlargement of the prostate, since the 1970s.25 
It is still used today for the treatment of BPH-related 
lower urinary tract symptoms.26

Published studies show that Pygeum bark extracts 
help control bladder overactivity and reduce pros-
tate enlargement and nocturia.25,27,28 One clinical trial 
found as much as a 32% reduction in the frequency of  
urination at night.4

CIRCUMVENTING THE CHALLENGE OF MIDDLE-OF-THE-NIGHT URINATION
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WHAT YOU NEED TO KNOW
 

Banish the Nighttime 
Need to Urinate

n  Older men routinely suffer from an array 
of lower urinary tract symptoms (LUTS). 
One of the most common is nocturia, 
the need to get up at night to urinate, 
often more than once.

n  Nocturia is more than an inconvenience. 
It can cause sleep loss, and puts older 
men at increased risk for falls and frac-
tures. It is also associated with heart 
disease, physical and mental decline, 
greater mortality, and more.

n  In a clinical trial conducted by Life 
Extension®, over 60% of the participants 
using the combination of beta-sitosterol, 
pygeum bark extract, lycopene, boron, 
and melatonin reported relief from night-
time urination symptoms. 



men to wake, men occasionally get up to urinate  
simply because they find their sleep already disrupted.44

A randomized, controlled trial published in the 
Journal of Urology evaluated melatonin’s use in men 
suffering from severe nocturia, who wake on aver-
age three times a night to urinate. In these men,  
2 mg of melatonin before bed reduced the frequency of  
nocturia.7

Another human study found that men receiving  
2 mg of melatonin reduced their frequency of nighttime 
urination from an average of 3.4 times per night to 2.6 
times per night.8

Human Trial
A team of Life Extension® researchers conducted a 

60-day pilot human trial to investigate whether these 
five compounds would work together to provide relief 
from nighttime urinary problems.9

The results of this study were published in 2020 in 
the journal Global Advances in Health and Medicine. 

Researchers gave a blend of the compounds every 
night just before bedtime to 30 healthy men, aged 45 
to 75 years, with mild nocturia.9

The formula contained:

•  Beta-sitosterol (180 mg),

•  Pygeum bark extract (100 mg),

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

•  Boron (10 mg), and

•  Melatonin (2 mg).

Lycopene Helps  
Prevent Prostate Enlargement

Lycopene is a carotenoid pigment found in tomatoes  
and some other red or pink fruits and vegetables. 
It’s a well-known anti-inflammatory and reduces  
oxidative stress.29 

Lycopene tends to naturally concentrate in the  
prostate gland, allowing it to deliver its anti-inflamma-
tory effects where they can best help reduce nighttime 
urination.30

Lycopene also has antiproliferative properties, 
which help prevent the abnormal growth of cells and 
may inhibit prostate enlargement. In cell studies, lyco-
pene was shown to slow down prostate cell division.31

Like beta-sitosterol, lycopene reduces the produc-
tion of the hormone dihydrotestosterone, one of the 
key drivers of prostate enlargement.32-34

In a clinical trial on prostate cancer patients,  lyco-
pene-rich tomato products significantly decreased PSA 
(prostate-specific antigen) levels, which rise as a 
man’s prostate enlarges (or develops malignant cells).6

Boron Helps Protect the Urinary Tract
The mineral boron reduces several markers of 

inflammation, including TNF-a (tumor necrosis factor-
alpha), IL-6 (interleukin 6), and C-reactive protein.35 

Boron also modulates sex-hormone production and 
reduces the impact of growth factors, such as IGF-1 
(insulin-like growth factor 1), which may contribute 
to prostate enlargement and nocturia.35,36

Boron has additional protective effects in the  
prostate, specifically blocking growth factors  
necessary for tumor development.36 In studies, human  
prostate tumors implanted in mice were smaller by 38% 
after low-dose boron supplementation, while serum 
PSA levels fell 89%.36

Men with the highest dietary boron intake have 
a 54% associated lower risk of prostate cancer  
compared to those with the lowest intake.5 

Melatonin Helps Reduce Nighttime Waking
Melatonin, a hormone produced by the pineal gland, 

has been shown to have potent anti-inflammatory 
effects37 and may also reduce oxidative stress and 
blood pressure.38-40

Melatonin is best known for regulating sleep-wake 
cycles, and oral melatonin helps induce better sleep 
in some people.41-43 While a need to urinate can cause 
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Summary
Many men suffer from nocturia, the need to get up 

one or more times nightly to urinate.
It can cause significant sleep loss and is linked to 

heart disease, obesity, diabetes, depression, cognitive 
dysfunction, and increased mortality.

Scientists have identified five compounds with  
demonstrated benefits for the male lower urinary tract:

•  Beta-sitosterol, 

•  Pygeum bark extract, 

•  Lycopene, 

•  Boron, and 

•  Melatonin.

A clinical study showed that most men who took a 
blend of these compounds experienced an improve-
ment in lower urinary tract symptoms and reduced  
frequency of nighttime urination.

Before treatment, 87% of men reported some degree 
of nocturia. After 60 days of treatment, only 23% still 
reported some degree of nocturia—a 64% reduction.

Of the men who continued to report some noctu-
ria after treatment, none reported more than a single  
awakening per night.

There was also a notable reduction in the most 
severe cases of nocturia.9 

Before treatment, 37% of the men woke two to three 
times nightly to urinate. After treatment, none of the 
men woke more than once a night.

This means that all of the men who had suffered the 
most extreme nocturia—and were at the greatest risk 
for sleep disruption, falls, and overall mortality2,14-17—
experienced a reduction in symptoms.

This represents a potential advance for the 40 
million American men currently afflicted with this  
frustrating and potentially dangerous disorder.
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healthy neurological function. 
When it comes to brain  
health, B12 Elite is  
an easy decision.

Vitamin D3 is in the 
spotlight these days: in 
addition to being good 
for your bones and your 
brain, vitamin D helps 
maintain healthy immune 
system function. But many 
sources of supplemental 
vitamin D3 come from 
animals or animal 
byproducts. 
We decided we could do 
better. Our Vegan Vitamin 
D3 delivers 5000 IU (125 
mcg) of vitamin D, with 
absolutely no animal 
byproducts: not in the 
100% vegan capsule, nor 
in the nutrient inside. 
Vegan Vitamin D3: just 
pure, clean “sunshine 
vitamin”…as it should be.

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



SUPERFOODS

Cauliflower
BY LAURIE MATHENA

Cauliflower has been a dinner staple 
for hundreds of years, but its popularity 
has recently increased with the inven-
tion of a new way to eat it: as cauli-
flower rice.

Cauliflower rice has the look and 
feel of rice, but is low in calories and 
carbs, and high in vitamins and min-
erals. But whether you’re eating it 
steamed, roasted, or as a rice sub-
stitute, cauliflower’s health benefits 
remain the same.

Cauliflower is a member of the cru-
ciferous family of vegetables.

The health benefits of cruciferous 
vegetables like cauliflower are due in 
part to their phytochemicals, which 
have been shown to help induce detox-
ification, stimulate immune function, 
decrease the risk of certain cancers, 
inhibit DNA mutations, and reduce the 
proliferation of cancer cells.1

Cauliflower is also rich in gluco-
sinolates, which are sulfur-containing 
compounds regarded as promising 
tools that reduce free-radical damage.2 

Studies have also shown that com-
pared to those with the lowest intake, 
people who eat the most cruciferous 
vegetables, like cauliflower, broccoli, 
and cabbage, have a decreased risk 
of overall mortality, especially death 
from cardiovascular disease.3 

To make cauliflower rice, grate the 
cauliflower head using a box grater, 
then press it into an absorbent towel 
to remove excess moisture. It can be 
eaten raw or used as a rice substitute 
in dishes like stir-fries, risotto, tabouleh, 
or casseroles.

References
1. Rocz Panstw Zakl Hig. 2012;63(4):389-95.
2. Food Chemistry. 2012 2012/05/15/;132(2):1003-9.
3 Am J Clin Nutr. 2011 Jul;94(1):240-6.
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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.

•  Mixed tocotrienols to support arterial 
health and normal lipid profiles.

•  Broad-spectrum Vitamin K with four 
vitamin K2 subtypes (MK-4, MK-6, 
MK-7, MK-9) plus vitamin K1 to keep 
calcium in bones and out of arteries. 

•  Macuguard® including zeaxanthin, 
lutein, and meso-zeaxanthin to 
support macular density.

•  Lycopene to maintain healthy cell 
division.

•  Chlorophyllin to protect against 
environmental stress.

•  Saffron to support visual health.

The same nutrients sold 
separately would cost  

2-3 times more money!

Once-Daily
HEALTH 

BOOSTER

Item #02291

60 softgels

(two-month supply)

WITH TOCOTRIENOLS!

Lyc-O-Mato® is a registered trademark of Lycored, Corp. LuteinPlus® and Mz® are registered 
trademarks of NutriProducts Ltd., UK, licensed under U.S. Patent 8,623,428.
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18  BOOST YOUR “FEEL GOOD” NEUROTRANSMITTER

Preserving brain dopamine improves mood and  

cognitive functions.

28  CISTANCHE ACTIVATES IMMUNE FUNCTION

The herb Cistanche promotes youthful immune func tion  

and decreases inflammatory cytokines.

38  BRAIN PROTECTION FROM NOVEL VITAMIN B12

Two active forms of vitamin B12 protect the aging brain. 

48  ZINC’S ROLE IN BONE HEALTH

Studies show that zinc stimulates new bone formation.

58  GLAUCOMA AND PEA

The fatty acid PEA lowered eye pressure and improved  

retinal health in glaucoma patients.

82  CHALLENGES OF MIDDLE-OF-THE-NIGHT URINATION

A clinical trial using targeted supplements reduced nighttime 

urination in 64% of male study subjects.
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