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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 products are available at fine health food stores everywhere.

Neuro-Mag® Magnesium L-Threonate was 
specifically formulated by MIT scientists to be 
uniquely absorbable by brain and nerve cells. 

The numbers of synapses that connect brain 
cells decline with aging. 

Magnesium L-Threonate has been shown to 
support synaptic density and other structural 

components of the brain.*

*Gerontology. 1996;42(3):170-80.

Item #01603

90 vegetarian capsules

Item #02032

Net Wt. 93.35 g  
(0.206 lb. or 3.293 oz.) 



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.

PreticX™ is a trademark of AIDP, Inc.
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•  With age, our bifidobacteria levels 
decline to as little as 5%, creating 
gut imbalance.1

•  Increasing bifidobacteria levels 
enhances digestion and carbohy-
drate metabolism.

•  Strawberry flavored FLORASSIST® 
Prebiotic Chewable helps support 
healthy bifidobacteria levels in as 
little as 14 days using XOS prebiotic.2

•  1,000 mg of XOS (xylooligosaccha-
rides) per prebiotic chewable.

PreticX™ 
IN A TASTY 

STRAWBERRY
CHEWABLE

RESTORE 
YOUTHFUL 

GUT 
BALANCE

With Strawberry Flavored  
FLORASSIST® Prebiotic Chewable

Item #02203

60 vegetarian chewable tablets



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

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

Item #01778

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

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

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

This product is available at  
fine health food stores everywhere.

        
   

                Share a Longer Life



 

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.

Sensoril® is protected under US Patent Nos 
6,153,198 and 6,713,092 and is a registered 
trademark of Natreon, Inc.

Item #00888

60 vegetarian capsules

 

REVITALIZE COMPONENTS OF YOUR AGING BRAIN!

O P T I M I Z E D 

ASHWAGANDHA

Ashwagandha has been shown 
to promote cognitive function, 
support a healthy stress response 
and help maintain more youthful 
brain cell structure.

Optimized Ashwagandha provides 
standardized leaf and root extracts.
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Item #02424
60 vegetarian capsules

Item #02428 
90 vegetarian capsules

Item #02501 
60 vegetarian tablets

Be Forever Young… Inside and Out
with The Science of a Healthier Life®

Live your life to the fullest with some of our favorite Life Extension® supplements

Discover why Life Extension is 
your partner in good health. 

Look for Life Extension products at fine 
health food stores everywhere. 

Whether you want to encourage whole-body health, maintain your 
immune health, promote youthful energy or simply keep your skin 
looking beautiful — you can count on Life Extension®. We have you 
covered from head to toe with the highest quality products, backed 
by science and formulated using only the finest ingredients. But, 
we’re also your partner on a journey to better health. Exceptional 
products, tangible results and meaningful guidance every step of 
the way — that’s The Science of a Healthier Life®. 

For the complete list of ingredients, cautions, references, dosages, and uses, please visit LifeExtension.com. Life Extension will not be liable for any errors, whether typographical, photographic, or otherwise, relating to 
product information, pricing, or other content, that may appear in this or any of our printed or electronic communications. Copyright ©2021 Life Extension. All rights reserved. WSEIRE211001

These statements have not been evaluated by the Food and Drug Administration. These products are not intended to diagnose, treat, cure, or prevent any disease.
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Keep your digestive system “on 
schedule” with new FLORASSIST® 
Daily Bowel Regularity. This novel 
probiotic formula contains clinically 
studied B. lactis HN019 strain, which 
has been shown to help relieve 
occasional constipation. Try it—and 
keep things moving along. 

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

Helps relieve  
occasional constipation.
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to the National Institutes of Health.
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focused on intervention in aging. He received his 
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L. Ray Matthews, MD, FACS, is a professor of surgery 
and director of Surgical Critical Care at Morehouse 
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the U.S. Food and Drug Administration several times, 
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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-
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Nutrients Help Protect Against HPV

Dietary antioxidants can help protect women 
against infection with high-risk strains of human pap-
illomavirus (HPV), a leading cause of cervical cancer, 
the Journal of Infectious Diseases reported.*

The study included 11,070 women who had partici-
pated in the 2003-2016 National Health and Nutrition 
Examination Survey. 

Higher serum levels of albumin and vitamins A, B2, 
E, and folate were associated with a reduced chance 
of having high-risk HPV. 

Women who scored among the lowest 25% on a 
nutritional antioxidant rating scale had a 30% greater 
chance of infection with high-risk HPV and a 40% 
greater chance of low-risk HPV than women whose 
scores were among the top 25%.

Editor’s Note: “Our findings provide valuable insights into under-
standing antioxidants’ impact on HPV carcinogenesis,” the authors 
concluded.

* J Infect Dis. 2021 Mar 18.Increase in Erectile Function with  
Vitamin D and ED Drug 

A study reported in Urologia Internationalis revealed 
an increase in erectile function and desire in men who 
took a vitamin D supplement together with the erec-
tile dysfunction (ED) drug tadalafil, compared to those 
taking tadalafil alone.* 

The retrospective investigation included 111 men 
with ED and deficient vitamin D levels. Fifty-three men 
received 5 mg of tadalafil plus 4,000 IU of vitamin D3 
per day, and 58 men received 5 mg of tadalafil alone. 

After three months, vitamin D levels and erectile 
function and sexual desire scores were higher among 
men who received vitamin D supplements in addition 
to the drug, compared to those who received only 
tadalafil.

Editor’s Note: “We found that adding vitamin D to 5 mg oral daily 
tadalafil treatment may have an additional positive effect on erectile 
function and sexual desire in ED patients with VDD [vitamin D defi-
ciency],” the authors concluded.

* Urol Int. 2021;105(5-6):514-519.
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Garlic Supplementation  
Improves Metabolic Syndrome

A randomized, clinical trial reported in Phytotherapy 
Research found an association between supplemen-
tation with garlic and improvement in several com-
ponents of metabolic syndrome—a cluster of factors 
that increase the risk of developing diabetes and/or 
cardiovascular disease.* 

The trial included 90 men and women with meta-
bolic syndrome who received tablets containing 1,600 
mg of garlic powder daily for three months, or a pla-
cebo. 

In the garlic-supplemented group, levels of benefi-
cial HDL cholesterol were significantly higher than at 
the beginning of the study, and they were also higher 
compared to the placebo group. 

Systolic and diastolic blood pressure, triglyceride 
levels, waist circumference, insulin and insulin resis-
tance, fatty liver index, and appetite were reduced, 
compared to the placebo group. 

Editor’s Note: Metabolic syndrome is defined as the presence of three 
of the following five disorders: abdominal obesity, high blood pressure, 
high triglycerides, elevated blood sugar, and low levels of high-density 
lipoprotein (HDL) cholesterol.

* Phytother Res. 2021 May 11. 

Vegetable Compound Shows Promise 
Against Diabetic Kidney Disease

A compound that occurs in watercress and other 
vegetables, phenethyl isothiocyanate (PEITC), has 
shown a potential benefit against diabetic nephropa-
thy, according to research on rodents presented at the 
American Association for Anatomy annual meeting, 
held during Experimental Biology 2021.*

Diabetic nephropathy is a chronic kidney disease 
that develops in approximately one fourth of people 
with diabetes. 

The researchers evaluated the effects of PEITC in a 
rat model of diabetic nephropathy. The compound was 
associated with improved kidney function, inflamma-
tion, and protein glycation.

Higher doses were associated with greater results. 
Kidney structure was also better preserved in associa-
tion with PEITC. 

Editor’s Note: PEITC is naturally present in many dietary sources, 
including watercress, broccoli, turnips, and radish. 

* American Association for Anatomy Annual Meeting. 2021 Apr 29. 
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Tea May Protect Against  
Coronary Artery Disease 

A review of randomized trials published in the jour-
nal Clinical Nutrition ESPEN, concluded that regular 
intake of green tea and its active components may 
help reduce the risk of cardiovascular disease.* 

Among the effects revealed by the trials, regular tea 
consumption was associated with lower blood pres-
sure and enhanced bioavailability of nitric oxide, 
which indicate a beneficial effect for tea on endo-
thelial function. In some studies, tea was associated 
with lower markers of oxidative stress and inflam-
mation, both of which also suggest improved endo-
thelial function. 

Editor’s Note: “The reduction of oxidized low-density lipoprotein and 
C-reactive protein levels could be a sign of improved endothelial func-
tion in individuals at increased risk of developing CVD,” the authors 
stated.

* Clin Nutr ESPEN. 2021 Feb;41:77-87.

Omega-3s Can Reduce Some Cancer Risk

Fish intake and other dietary sources of omega-3 
fatty acids have been associated with lower risk of 
some cancers, according to a study published in the 
European Journal of Cancer Prevention.* 

Researchers looked at a group from North Carolina 
heavily adjusted for head and neck cancer risk factors. 

They found that higher intake of fish and shellfish 
was associated with a non-statistically significant 
20% decrease in head and neck cancers, compared 
to lower intake.
Editor’s Note: The authors commented that higher vegetable and 
fruit intake had already been shown to reduce head and neck cancers 
incidence, but more research is needed to corroborate the protective 
role conferred by omega-3 ingestion.

* Eur J Cancer Prev. 2019 Mar;28(2):102-108.
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The journal Aging published the results of an eight-
week randomized clinical trial which resulted in a 
reduction in biological age among men who partici-
pated in lifestyle changes and consumed nutritional 
supplements.* 

In this eight-week diet and lifestyle treatment 
program, the Horvath DNA methylation age 
(DNAmAge) test was used to assess biological age. 
This DNAmAge test is considered the most accurate 
method to assess whether an intervention(s) is slow-
ing or reversing biological aging. 

The Horvath DNAmAge clock evaluates DNA meth-
ylation patterns as a marker of biological age. 

The “Horvath Clock” is named after  Steve Horvath, 
Professor in Human Genetics and Biostatistics 
researcher at UCLA.

Eighteen men, aged 50 to 72, consumed a plant-
based, low carbohydrate diet that included limited 
animal proteins and was supplemented with a veg-
etable and fruit powder and a probiotic. 

The healthy diet/lifestyle group had scores averag-
ing 1.96 years younger at the end of the program 
than at the beginning, while control participants 
averaged 1.27 years older at the end. 

The difference between the healthy diet/lifestyle 
group and the controls was 3.23 biological years.

Editor’s Note: The lifestyle group was advised to do a minimum of 30 
minutes of physical exercise daily and to perform breathing exercises 
twice daily to reduce stress. 

* Aging (Albany NY). 2021 Apr 12;13(7):9419-9432.

Biological Age Reversed with Diet, Lifestyle
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Fewer Migraines with Diet Rich in  
Omega-3 Fatty Acids  

Fewer migraine headaches occurred among 182 
patients who consumed a diet richer in omega-3 
fatty acids than a control group, The BMJ reported.*

Participants were given either a high-omega-3 diet 
that provided 1,500 mg per day EPA and DHA, a 
high-omega-3/reduced-omega-6 diet, or a control 
diet that provided average U.S. intakes of EPA and 
DHA and 7.2% of daily calories from the omega-6 
fatty acid linoleic acid for 16 weeks. 

Headache frequency declined by two days per 
month in the high-omega-3 diet group and by four 
days in the high-omega-3/reduced-omega-6 group. 

Editor’s Note: Time spent daily with a headache was lowered by 1.3 
hours in the high-omega-3 group and by 1.7 hours in the high-ome-
ga-3/reduced-omega-6 group.

* BMJ. 2021;374:n1448. 

Melatonin Helps  
Prostate Cancer Patients

Research published in Oncotarget found an increase 
in survival among prostate cancer patients with a 
poor prognosis who were treated with melatonin, 
the sleep-promoting hormone.*

For men with a poor prognosis who did not use mel-
atonin, overall survival was 64 months. For those 
treated with melatonin it was 153.5 months. Men 
who had a favorable or intermediate prognosis did 
not significantly differ in median overall survival dur-
ing follow-up. 

At a five-year median follow-up, patients who 
received melatonin had survived an average of 13 
months longer than those who did not receive it. 

Editor’s Note: The retrospective study included 955 men who re-
ceived standard treatment for prostate cancer between 2000 and 2019.

* Oncotarget. 2020 Oct 13;11(41):3723-3729.
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Melatonin has been shown to help fight 
cancer, boost immune function, and 
enable better sleep in some people.1-3 

This pineal hormone is secreted abun-
dantly in youth but declines with normal 
aging. 

Research shows that melatonin improves 
several aspects of memory and increases 
formation of new brain cells.4-9

Patients with Alzheimer’s have lower mela-
tonin levels than healthy individuals of the 
same age. Increasing melatonin levels 
may help protect against worsening of 
Alzheimer’s and Parkinson’s.3,10

Melatonin can be part of a nightly regimen 
to help protect the aging brain.
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Brain

In one study, healthy men receiving a one-time, 3 mg 
dose of melatonin were able, shortly thereafter, to recall 
more objects from a list they were asked to memorize 
than participants who were given a placebo.5

There are several ways in which melatonin works to 
improve memory:

•  Melatonin reduces oxidative damage, 
which has been shown to lead to memory 
deficits in animals and humans.18,19

•  In cultured neurons, it improves neural plas-
ticity,7 the ability of the brain to change and 
adapt to experience.19,20

•  Melatonin may protect against chronic mild 
stress. The hormones that are produced 
during stress (epinephrine, norepinephrine, 
and cortisol) negatively affect the retrieval of 
memories.5,21,22 

•  It may increase levels of brain-derived neu-
rotrophic factor (BDNF).4  BDNF is a protein 
found in our central nervous system, particu-
larly the hippocampus (the brain’s memory 
center), that increases neuron formation  
(BDNF levels tend to be lower in patients 
with neurological diseases).8,9

•  Melatonin improves sleep, which is impor-
tant for healthy brain function and memory 
retrieval.5,10

What Is Melatonin?
Melatonin is a hormone produced in the pineal 

gland, which is located in the brain. This hormone is 
derived from the amino acid tryptophan.3,11

Often called the “sleep hormone,” melatonin is cen-
tral to regulating the body’s sleep-wake cycle.1,2 It has 
long been used to treat various sleep disorders, includ-
ing jet lag and insomnia, and to improve overall quality 
of sleep.1

Melatonin was first discovered in 1958. But it wasn’t 
until 1993 that researchers found that it is also a power-
ful antioxidant that quenches free radicals.3,11

In addition, melatonin inhibits the growth of certain 
cancers and enhances the immune system.1,2,12-14 This 
has led some researchers to conclude that melatonin 
may be a useful adjunct intervention against viral infec-
tions, including the flu.15 

Melatonin reduces cell death and has shown neuro-
protective effects.16 This has implications for circum-
venting memory loss and neurodegenerative disorders.

Melatonin and Memory
As we age, our ability to store and recall memories 

often fades.
This decline in memory begins during middle age and 

gradually worsens. About 40% of the elderly population 
experiences age-related memory issues.17 

Studies in animals and humans show that melatonin 
improves memory. 
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In addition, melatonin diminishes the negative effects 
that certain drugs and toxins have on our memory. 

For example, one side effect of the cancer chemo-
therapy drug fluorouracil is that it impairs memory by 
reducing cell growth in the hippocampus. 

In a study on rats, melatonin given before, during, or 
after administration of fluorouracil decreased the effects 
of the drug on memory loss by enhancing cell division 
in the hippocampus.19

Similar findings have been reported when melatonin 
was used with other memory-impairing substances, 
including methamphetamine,4 the household insec-
ticide propoxur,23 and scopolamine, a drug used to 
reduce or prevent nausea.24

WHAT YOU NEED TO KNOW

 

Melatonin’s Neuro-
protective Benefits

n  Melatonin is a hormone that has long 
been used to improve sleep. 

n  Its antioxidant and anti-inflammatory 
activities contribute to numerous other 
benefits, including in the brain.

n  Human studies show that melatonin 
improves memory in healthy adults.

n  It also shows promise as an adjuvant 
intervention against neurodegenerative 
diseases such as Alzheimer’s and  
Parkinson’s diseases.
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Effects on Alzheimer’s Disease
Approximately 44 million people in the world have 

Alzheimer’s disease. That figure is expected to reach 
close to 135 million by 2050.10 

Patients with Alzheimer’s have lower melatonin 
levels than healthy individuals of the same age. This 
has led some researchers to conclude that melato-
nin deficiency could play a role in the development of 
Alzheimer’s disease and that melatonin may be an ideal 
therapeutic agent.3,11

Melatonin has anti-inflammatory and antioxidant 
properties that protect the brain against increased oxi-
dative damage.11

About 45% of Alzheimer’s patients have difficulties 
with sleep, and lack of sleep has been associated with 
an increased accumulation of beta-amyloid.10 Human 
studies suggest that melatonin intake not only improves 
sleep quality in those with Alzheimer’s but also slows 
the progression of cognitive problems.10,25-27

Research also indicates that melatonin can improve 
brain plasticity and promote neuron formation in the 
hippocampus, which may help slow the degeneration 
caused by Alzheimer’s.25

Promise for Parkinson’s
Parkinson’s disease is a neurodegenerative dis-

order characterized by speech difficulties, tremors, 
decrease in dexterity, cognitive problems, and sleep 
disorders.14 

According to the United Nations, the number of peo-
ple with Parkinson’s is expected to reach two billion 
worldwide in 2050.3

This disease results from a defect in the produc-
tion of dopamine,3 a neurotransmitter produced in the 
brain that plays important roles in movement, learning, 
memory, and mood.28

Studies have shown that melatonin prevents a 
reduction in dopamine. It also prevents the loss of the 
neurons that produce dopamine.3 

Melatonin provides additional protective effects in 
Parkinson’s due to its anti-inflammatory and antioxi-
dant activity.29,30

When melatonin is given to patients with Parkinson’s 
disease, it leads to reductions in neuronal death, 
oxidative stress, and inflammation. Melatonin also 
improves cognitive performance and sleep disorders 
in Parkinson’s patients.14 

Researchers are increasingly focused on melatonin 
as a safe, effective tool to help protect the brain and 
possibly improve clinical outcomes in Alzheimer’s and 
Parkinson’s patients.31,32

Summary
Melatonin is well-known for improving sleep in some 

people.  
Numerous studies show that it can also improve 

memory and may be a potential adjuvant intervention 
for neurological disorders including Alzheimer’s and 
Parkinson’s diseases. 

It can be part of a nightly regimen to help protect 
the aging brain.

Typical melatonin dosages range from 300 mcg to 
over 10,000 mcg (10 mg) and can be purchased over-
the-counter in capsules, sublingual tablets, or liquid. 

Melatonin is also available in immediate-and 
extended-release forms, usually at very low cost. •
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HOW TO OBTAIN BROCCOLI’S 
BENEFICIAL COMPOUNDS

BY MICHAEL DOWNEY



Up to 90% of all cancers are caused by environmental 
and lifestyle factors.1,2

Research shows that a higher intake of broccoli and 
other cruciferous vegetables is associated with a 
reduced risk of cancer.3,4

But until recently, optimizing intake of a beneficial 
cruciferous vegetable compound called sulforaphane 
has been challenging.

A novel delivery system keeps the sulforaphane  
precursor (glucoraphanin) apart from the myrosinase 
enzyme until they reach the small intestine. 

Once in the small intestine, myrosinase converts  
glucoraphanin into sulforaphane for absorption into 
the bloodstream. 
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This is what happens when the vegetable is eaten 
raw. During digestion, sulforaphane is formed. It can 
then be absorbed within the small intestine before it 
degrades.4,5,9

But maximizing these anti-cancer benefits would 
require the consumption of massive amounts of raw 
broccoli.

The challenge for scientists was to find a way to 
deliver glucoraphanin and myrosinase separately to 
the small intestine.

Mimicking Nature
One group of scientists came up with an ingenious 

solution that copies nature.
They isolated glucoraphanin and myrosinase from 

broccoli, then developed a delivery system that keeps 
them separate, just the way plants do. 

A dual-layered tablet was given an enteric coating 
to prevent its ingredients from being released until it 
reaches the small intestine. 

With this unique delivery system, the compound glu-
coraphanin and the enzyme myrosinase meet and 
mix in the small intestine. There, they come together to 
create sulforaphane, just as nature planned. 

The results have been striking. Research at the Johns 
Hopkins University School of Medicine demonstrated 
that sulforaphane levels from this glucoraphanin-
myrosinase mix are three to four times more bioavail-
able (absorbable) than those created by glucoraphanin 
supplementation alone.10

Cruciferous Nutrients Inhibit Cancer
Cruciferous vegetables include broccoli, kale, cab-

bage, cauliflower, watercress, and Brussels sprouts.
Studies going back decades have shown that large 

dietary intake of these foods is associated with a 
reduced risk of developing different forms of cancer, 
including many of the most common types, like lung 
and colorectal cancer.4-6

That’s because cruciferous vegetables are loaded 
with compounds that shield cells from processes that 
can transform them into malignant tumors.3,4

Two of the most protective compounds are:7-9

• Sulforaphane and

• 3,3’-diindolylmethane (DIM).

DIM  is a stable compound that is readily 
absorbed from the digestive system.

Sulforaphane, however, is unstable. It rapidly 
degrades into non-active substances if it isn’t quickly 
absorbed or if the vegetable is cooked.

Nature has found a way around this problem.

How Plants Produce Sulforaphane
Sulforaphane is a cancer-fighting compound we 

get from cruciferous vegetables. And yet it isn’t pres-
ent in them.

Instead, a precursor called glucoraphanin is stored 
inside the cells of these plants. In a separate compart-
ment in these cells is an enzyme called myrosinase. 

When mixed together, the myrosinase converts the 
glucoraphanin into sulforaphane.
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Sulforaphane Reduces Cancer Risk
Maximizing production of sulforaphane can have a 

huge impact on fighting cancer.
Lab and animal studies show sulforaphane:11-13

• Kills cancer stem cells, 

• Slows the growth of tumors, and

• Promotes the death of cancer cells. 

In one study, rats were divided into two groups. One 
was given sulforaphane and the other was not. Both 
groups were then given a strong carcinogen. 

The animals that had been given sulforaphane devel-
oped fewer tumors compared to controls. The tumors 
that did develop were smaller and grew more slowly.14

A large body of preclinical research has revealed 
great promise for sulforaphane as regards reducing 
the risk of many cancers, including those of the:

• Breast,11-13

• Bladder,15

• Lung,16

• Prostate,17

• Cervix,18-20

• Blood (leukemia),21-23

• Mouth,24 and

• Brain.25,26

The Anti-Cancer Effects of DIM
The benefits of the cruciferous nutrient DIM have 

been evaluated in a study of women with a history of 
breast cancer.27

In this study, women were randomized to receive 
either DIM (108 mg per day in one study) or a placebo. 

DIM was found to significantly alter the mix of estro-
gen metabolites, increasing “good” estrogen metabo-
lites, and reducing “bad” estrogen metabolites.

DIM has also been evaluated for prevention of  
cervical cancer.5,7,28

In one remarkable study, women with a cervical 
precancer lesion—cervical intraepithelial neoplasia—
were randomized to receive either 100 mg of DIM, 200 
mg of DIM, or a placebo. After three to six months, all 
patients’ cervical intraepithelial neoplasia resolved com-
pletely with the 200 mg dose of DIM. With the lower 
100 mg dose of DIM, 90.5% regressed.7

WHAT YOU NEED TO KNOW

 

Maximizing the Anti-
Cancer Effects of  
Cruciferous Vegetables

n  Cruciferous vegetables, such as broccoli, 
cabbage, cauliflower, Brussels sprouts, 
and kale, are associated with reduced 
risk of cancer.

n  Two cruciferous compounds are espe-
cially well-validated for their cancer-
fighting properties: sulforaphane and 
3,3’-diindolylmethane (DIM).  

n  While DIM is stable, sulforaphane rapidly 
degrades if not absorbed quickly.

n  Scientists have developed a way to  
separately package a sulforaphane  
precursor and an enzyme that converts 
it into sulforaphane. The sulforaphane is 
then created in the small intestine, where 
it’s rapidly absorbed into the blood-
stream.

n  Early research shows that DIM and 
bioavailable sulforaphane can prevent 
changes that lead to cancer, stop tumors 
from developing and spreading, and even 
cause cancer cells to die off.
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Four Ways Sulforaphane and  
DIM Fight Cancer

What’s striking about sulforaphane and DIM is that 
they have demonstrated anticancer effects in virtu-
ally every tissue studied.

Equally impressive, these compounds can both pre-
vent cancerous changes in cells, and in preclinical 
studies have been shown to reverse the progression 
of existing tumors.

These nutrients have been shown to reduce cancer 
risk in four main ways:

1. Preventing Harmful Changes  
to Gene Expression

Cancer can be caused by epigenetic changes, 
which can turn protective genes “off” and flip “on” 
genes that enable uncontrolled cellular proliferation. 
Adverse changes to gene expression can be triggered 
by behavior (like smoking) or exposure to environmen-
tal toxins.

Sulforaphane and DIM can reverse some of these 
cancer-associated changes.17

For example, sulforaphane reverses alterations 
of histone proteins involved in the regulation of genes 
that could otherwise contribute to cancer.29,30 

This gene regulation mechanism is a target of cancer 
drugs now under development.31-33

2. Attacking Pre-Cancerous Cells and  
Blocking Tumor Development

Even after a cell starts down the path to cancer, its 
progression can be halted or reversed.

Sulforaphane has the ability to suppress signals 
and enzymes that spur the growth of tumors. It can 
also reduce the formation of blood vessels that feed 
them.34-39

DIM also has been shown preclinically to block the 
formation of new blood vessels in tumors, starving them 
of oxygen and nutrients needed to grow.40 

Both sulforaphane and DIM also turn on genes 
associated with cancer cell apoptosis (programmed cell 
death). This causes the abnormal cells to die off, while 
leaving healthy cells unharmed.41,42

It is believed that these effects could prevent pre-
cancerous cells from developing into cancer and slow 
the growth of existing cancer.

3. Fighting Estrogen-Driven Cancer Growth

An estrogen metabolite called 16-alpha 
hydroxyestrone can stimulate proliferation of breast 
and prostate cancers.43-45

DIM helps shift the estrogen balance away from 
16-alpha hydroxyestrone that promotes cancer 
and toward one (2-hydroxyestrone) that inhibits it.27

In women who have had  breast cancer, 
daily DIM intake shifts these estrogen metabolites 
toward a preponderance of the healthier form.27

In men, higher estrogen levels are associated with 
prostate enlargement and cancers. Studies show DIM 
can prevent estrogen-induced stimulation of prostate 
cancer cells.46,47

Sulforaphane reinforces this protection by fighting 
the potential DNA-damaging effects of estrogen, which 
could help to prevent the early DNA damage that leads 
to cancers.48-50

4. Blocking a Key Inflammatory ‘Switch’

Our bodies have a “switch” that activates inflamma-
tion, including chronic inflammation that contributes 
to cancer and other age-related diseases. 

This switch is called nuclear factor-kappa B (NF-kB). 
Preliminary research shows that  sulfora-

phane blocks NF-kB, reducing the inflammation that 
contributes to cancer growth. It also kills cancer stem 
cells that can trigger tumor recurrence.12,51,52

These mechanisms are likely reasons why sulfora-
phane and DIM are two of the most robust cancer-
fighting compounds found in nature.
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Summary
Raw cruciferous vegetables like broccoli are asso-

ciated with a reduced risk for many types of cancers. 
Many of these anti-cancer effects are due to two 

compounds derived from these vegetables: sulfora-
phane and DIM.

DIM is stable and easily absorbed when taken orally. 
But sulforaphane is not.

Scientists have solved this problem by creating a 
delivery system that separates a sulforaphane precur-
sor and an enzyme that converts it to sulforaphane. 

This enables sulforaphane to be formed in the small 
intestine where it can be rapidly absorbed, deliver-
ing higher blood levels of the beneficial compound. •
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Joint pain is common among adults, even 
those without arthritis.1 

Persistent discomfort makes it difficult to 
perform day-to-day activities.2-4 And of course, 
pain reduces quality of life. 

Pain and stiffness can also lead to decreased 
daily physical activity, which is detrimental to 
overall health.

Pain relief medications are not designed 
for long-term use, and often come with side 
effects.5,6

Scientists have identified two plant extracts 
that have demonstrated joint-health benefits.

In a trial of people with non-arthritic knee 
joint pain following exercise, subjects who 
took the plant extracts were able to walk a 
remarkable 118 feet farther in six minutes 
than those taking a placebo.7

The plant extract group also had a significant 
increase in range of motion and reduction in 
joint pain.7



Joint Pain and Medications
Joint pain can be a symptom indicating underlying 

inflammation.
In some cases, joint pain and/or inflammation are the 

result of deteriorating cartilage that covers the ends of 
the bones where they come together to form joints.8 

Common pain medications can help in the short 
term, but are proving even more dangerous than  
previously thought. 

A meta-analysis found that ibuprofen (Motrin® or 
Advil®) can raise heart attack risk by 48% in less than a 
week.5 The same analysis found a week of  naproxen 
(Aleve®) use increased heart attack risk by 53%  
compared to non-users.5

Aware of these risks, scientists searched for safe 
treatment for joint pain.

They identified two nutrients that work together to 
reduce joint stiffness and discomfort.

In a clinical trial, these ingredients allowed patients 
to walk farther, faster, and with improved knee joint  
flexibility and range of motion.7

Tamarind Reduces Inflammation
Researchers identified the leaves and seeds of  

tamarind as a nutrient for joint health.
This fruit-bearing tree has long been safely used 

in traditional Indian and African medicine for its  
anti-inflammatory effects.9

BOOST JOINT MOBILITY AND REDUCE JOINT PAIN
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Tamarind has also been traditionally used for fever 
reduction, liver ailments, and digestive support, among 
other health issues.

Tamarind is rich in procyanidins, a group of poly-
phenols with antioxidant and anti-inflammatory 
properties. It also contains the minerals phosphorus, 
potassium, calcium, and magnesium.9

To most effectively target the pain and limitations 
that often accompany joint aging, scientists combined 
the anti-inflammatory plant tamarind with an additional 
compound also known for anti-inflammatory activity.

Turmeric Limits  
Inflammation

The turmeric plant has been used in traditional  
medicine for almost 4,000 years.10  Its rhizome, or 
underground stem, is a rich source of a group of  
polyphenols called curcuminoids.7

The best-known curcuminoid, curcumin, is well-
established in the scientific and medical literature as a 
particularly powerful anti-inflammatory.11,12

One review paper presented data on six human  
trials and concluded that curcumin was safe and that it 
has anti-inflammatory activity.12

Curcumin is also a free-radical scavenger and can 
influence the expression of antioxidant enzymes in  
different cell lines.13,14

Turmeric Tamarind+
Joint Pain Relief=
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A Rigorous Clinical Trial
Scientists developed a blend of tamarind seed and 

turmeric rhizome extracts in a 6:3 ratio.7 A team of 
researchers from the Netherlands, the U.S., and India 
tested this blend in a randomized, controlled clinical 
trial that took place at two sites in India.7

The team enlisted healthy, non-arthritic adult  
volunteers who experienced knee joint discomfort 
caused by physical activity. Men and women were 
included, with an average age of 45.

The 90 participants were divided into three groups:7

•  Group 1 was given 125 mg of the blend  
twice daily (total 250 mg daily).

•  Group 2 was given 200 mg of the blend  
twice daily (total 400 mg daily).

•  Group 3 was given a placebo.

The trial continued for 90 days. To thoroughly assess 
joint function and pain following exercise, the scientists 
performed a range of tests:7

Primary Endpoint: 
•  Six-Minute Walk Test, which measures  

distance walked in a six-minute period.

Secondary Endpoints:
•  Stair-Climb Test, timing how long it takes  

to walk up and down nine steps,

•  Visual Analog Scale, in which participants  
rate how much pain they’re experiencing,

•  WOMAC Scale (Western Ontario and McMaster 
Universities Arthritis Index), which consists of  
24 questions assessing pain, stiffness, and 
physical functioning, and

•  Range-of-Motion Knee Flexion, which  
evaluates the mobility of the knee.

Easing Pain and Boosting Function
Every outcome measured was improved by taking 

the tamarind-turmeric blend.
As far as the study’s secondary endpoints, on the 

WOMAC and Visual Analog scales, treated participants  

reported significant improvement in both pain relief 
and musculoskeletal functions compared to those 
taking a placebo.7

The physical functions evaluated by the WOMAC 
Scale included normal daily activities such as shop-
ping, doing domestic chores, using stairs, rising from 
sitting, bending, getting in or out of a car, putting on 
socks, and others. 

Taking tamarind and curcumin improved the ability 
to perform these daily functions.

The Stair-Climb Test further confirmed that those 
taking the blend were able to go up and down steps 
in less time.

Results of the study’s primary outcome, the  
Six-Minute Walk test, were even more impressive.
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WHAT YOU NEED TO KNOW
 

Relief for Joint Pain
n  Many adults have frequent joint stiffness 

and joint pain, which reduces quality of life. 
Inflammation is one potential cause of 
this discomfort.

n  Extracts of two plants, tamarind and  
turmeric, have a long history of safe use in 
traditional medicine. 

n  Working together, tamarind and curcumin 
(from turmeric) inhibit key enzymes to 
reduce inflammation.

n  A rigorous clinical trial tested a blend of 
these extracts in non-arthritic men and 
women with knee joint pain following exer-
cise. In 90 days or less, the extracts led to 
remarkable improvements in pain, walking 
speed, joint range-of-motion, and more.



Greater Distance Walked
The Six-Minute Walk Test showed that both  

treatment groups increased their walking distance in 
just 14 days. By that time, both groups outperformed 
the placebo group in distance walked.

By 90 days, the subjects who took 400 mg of the 
blend daily were able, in six minutes, to walk:7

•  40 feet farther than those who took  
250 mg daily, and 118 feet farther than  
the placebo group.

Compared to the distance walked before treatment 
began, the distance walked after 90 days of treatment 
increased by:7

•  7.4% for the group taking 250 mg daily, and 

•  10.4% for the group taking 400 mg daily.

Improved Walking Speed
Both treatment groups also increased their walking 

speed over the first 60 days and maintained this higher 
speed at the end of 90 days:7

•  The volunteers taking 250 mg daily increased 
their average walking speed by 0.18 mph, and

•  The volunteers taking 400 mg daily increased 
their average walking speed by 0.25 mph (a 
10% improvement), from 2.5 mph to 2.75 mph.

These are not minor improvements. In one study of 
men over age 70, scientists noted that there were no 
deaths during a 53.9-month period among those who 
could walk about 3.0 mph.15

The same study found that, in those men, the ability 
to walk faster than 1.8 mph was associated with a 23% 
reduced risk of dying.15

Wider Range-of-Motion
Another important assessment of joint improvement 

was range of motion.
The Range-of-Motion Knee Flexion test measures 

the angle in degrees that the knee can be bent away 
from a straightened position.

At the end of the study, participants who supple-
mented with the plant extract blend daily showed up 
to a 4.34% improvement in knee flexion from baseline. 
The placebo group showed a mere 0.82% improvement. 
This represents more than five-times greater improve-
ment in the tamarind-turmeric group!

The authors of this study concluded that this  
tamarind-turmeric blend substantially relieved knee 
pain after exercise and improved joint function in  
non-arthritic adults.7 
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BOOST JOINT MOBILITY AND REDUCE JOINT PAIN



Working Together
Inflammation is often a key factor in joint pain and 

stiffness.
There are two key enzymes involved with  inflam-

mation:

•  The enzyme 5-LOX (5-lipoxygenase) transforms 
arachidonic acid into pro-inflammatory  
compounds known as leukotrienes, and

•  The enzyme COX2 (cyclooxygenase 2)  
transforms arachidonic acid into pro-inflamma-
tory mediators such as prostaglandin E2.

Tamarind and turmeric inhibit these two 
enzymes involved in the production of inflammatory  
compounds.10,16-19 

The clinical study described earlier showed that a 
blend of tamarind and turmeric extracts significantly 
increased range of motion and reduced joint pain in 
people with non-arthritic knee joint pain following  
exercise.7

The blend also delivers antioxidants that help to 
protect joint cells and tissues.

Together, this blend can significantly improve walking 
speed, functional limitations, and joint range-of-motion 
and pain.

BOOST JOINT MOBILITY AND REDUCE JOINT PAIN
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Resolving Inflammation  
After It Has Developed

Tamarind and turmeric extracts inhibit 
inflammation before it can contribute to 
joint pain.7

But research has shown that resolving 
inflammation after it has flared up may be 
just as important.20,21

Scientists have identified compounds pro-
duced in the body that help resolve inflam-
mation, returning inflamed tissues to their 
healthy state. They are known as pro-
resolving mediators or PRMs.

PRMs are a family of naturally occurring 
lipid mediators, sometimes also referred 
to as Specialized Pro-resolving Mediators 
(SPMs).

For years, it has been known that omega-3 
fatty acids found in fish oil have anti-
inflammatory properties, but it was not 
fully understood why.

As it turns out, PRMs are fat- or lipid-based 
compounds. They are produced from oily 
substances, including the omega-3 fatty 
acids found in fish oils (such as DHA and 
EPA). 

Adequate intake of these omega-3s is 
required for the production of adequate 
levels of PRMs in the body.

To optimally resolve inflammation, higher 
amounts of PRMs than may be available 
from fish oil alone can be considered.

Scientists demonstrated that taking an 
enriched fish oil supplement containing 
omega-3 plus a combination of PRM pre-
cursors, including 18-HEPE, 17-HDHA, and 
14-HDHA was effective at raising blood 
levels of PRMs.22

Taking PRM precursors in addition to anti-
inflammatory compounds may be the best 
way to put an end to harmful, ongoing 
inflammation.



Summary
Joint stiffness and pain can limit physical activity 

and reduce quality of life.
One of the factors involved in many cases of joint 

pain is inflammation. 
Deteriorating joint cartilage combined with inflamma-

tion are other common causes of joint pain.
Scientists have combined extracts of two plants, 

tamarind and turmeric, long known for their anti-
inflammatory effects. 

A clinical trial of non-arthritic men and women  
demonstrated a remarkable improvement in functional  
abilities such as walking distance and speed, knee 
range-of-motion, as well as joint pain, all within  
90 days. •
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A sore throat, sudden fever, swollen lymph nodes. 

If these symptoms come without a cough and runny 
nose, you may have strep throat.1,2

Strep throat accounts for up to 15% of sore throat 
infections in adults and up to 30% in children. 

It’s caused by bacteria called Streptococcus  
pyogenes, also known as group A Streptococcus.3

Researchers in New Zealand identified a probiotic  
called Streptococcus salivarius that secretes  
compounds that can control growth of the bacteria 
that causes strep throat.

Clinical trials have shown that oral intake of this 
probiotic may safely prevent strep throat.4-9 

It can also help protect against tonsillitis caused 
by the same bacteria.4-9

In one clinical trial, adults who took S. salivarius 
K12 daily for 90 days had an 84% reduction in their 
incidence of strep throat or tonsillitis, compared 
with the previous year.6

In another trial, children who took the probiotic daily 
for 90 days had a 97% reduction in strep throat 
compared with the previous year.8

In the same trial, this probiotic also reduced the 
incidence of viral sore throats by 80%.8



Strep is Serious
Strep throat is marked by a painful sore throat, 

swollen lymph nodes, and the sudden onset of fever.1,2 
Most sore throats, like those associated with a cold, 

are caused by a virus.10 These cases seldom have 
dangerous complications and are generally left to run 
their course.

Strep throat is different. It gets its name from the 
bacteria that cause it—group A Streptococcus (or  
S. pyogenes).

Strep throat can lead to serious consequences if not 
treated properly. It may:11

•   Spread to surrounding tissues, causing sinus or 
ear infections,

•   Produce a toxin that causes a scarlet fever 
rash,

•   Lead to rheumatic fever, inflaming joints and 
potentially damaging valves of the heart, and

•   Cause kidney inflammation (glomerulonephritis), 
that can trigger chronic kidney problems. 

A PROBIOTIC HELPS PREVENT STREP THROAT
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To avoid these complications, and because strep 
throat is highly contagious, it may be best to promptly 
treat it with antibiotics.

But it would be far better to prevent strep throat 
in the first place. 

Scientists have now shown that there is a safe and 
effective way to help block strep-causing bacteria from 
taking hold and causing infection.

A Novel Probiotic
A strain of Streptococcus salivarius has the ability to 

inhibit the growth of bacteria that causes strep throat. 
Scientists analyzing S. salivarius K12 found that it 

produces compounds called lantibiotics.12 
These peptides (strings of amino acids) inhibit strains 

of disease-producing bacteria, including group A 
Streptococcus.12 

S. salivarius K12 produces a specific peptide  
called salivaricin A2 that targets group A Streptococcus 
to inhibit growth.13-15  This lantibiotic works like a drill, 
forming holes in the cell walls of the targeted bacteria, 
causing them to break apart and die.16-18



A PROBIOTIC HELPS PREVENT STREP THROAT

Effective in Adults
Researchers enlisted adult volunteers with a his-

tory of recurrent strep throat or bacterial tonsillitis 
(caused by the same bacteria) for a clinical trial.

All participants were symptom-free at enrollment. 
They were given either no treatment or a daily lozenge 
containing probiotic S. salivarius K12 organisms for 
90 days.

The results found:6

•   Adults who took S. salivarius had an 84% 
reduction in their incidence of strep throat or 
tonsillitis, compared with the previous year.

•   During a six-month, no-treatment follow-up, 
patients who had taken S. salivarius K12 still 
had a 62% reduction in episodes of strep throat 
or tonsillitis, compared with the untreated group. 

This study demonstrated that preventive probiotic 
use with S. salivarius K12 successfully and significantly 
reduced the rate of recurrent strep.

Effective in Children
Scientists were eager to determine whether this pro-

biotic afforded the same protection to children, who 
tend to suffer from strep throat more often than adults.

A study was conducted on children ages 3-13 years 
with recurrent strep throat. They were given either a 
lozenge containing no fewer than one billion colony-
forming units of S. salivarius K12 or no therapy for 90 
days.8

Children who took the probiotic had a 97% reduction  
in strep throat, from an average baseline of 3.1  
infections per child in the previous year to just 0.1 per 
child on average. No significant change was seen in 
the untreated group.8 

In addition, children who took S. salivarius had an 
80% decrease in the incidence of viral throat infections.8  
This reduction may be related to the ability of  
S. salivarius K12 to reduce inflammation and increase 
levels of antiviral compounds.8
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WHAT YOU NEED TO KNOW
 

Prevent Strep Throat
n  Strep throat is a bacterial infection that 

causes a painful sore throat and fever. It 
can also lead to serious complications, 
including heart and kidney damage.

n  A strain of Streptococcus salivarius 
obstructs the growth of bacteria that 
causes strep throat. 

n  Lozenges containing the probiotic S. sali-
varius K12 have been clinically shown to 
protect against strep throat in both adults 
and children. 

n  In two clinical trials, S. salivarius K12 
reduced the incidence of strep throat by as 
much as 84% in adults and 97% in children. 



Summary
Strep throat is a bacterial infection that afflicts chil-

dren and adults. It can have dangerous complications, 
including rheumatic heart disease and kidney damage.

The probiotic strain S. salivarius K12 helps control 
the growth of bacteria that cause strep throat and may 
reduce the incidence of the condition itself.

Clinical studies have demonstrated that oral intake 
of S. salivarius K12 helped prevent strep infections 
in adults and children. 

This probiotic has also shown an ability to confer 
protection against viral throat infections. •
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Plant-based compounds called phytonutrients 
promote healthy longevity and help reduce the 
risk for many age-related disorders.

An astonishing 90% of American adults fail to 
meet the daily recommended intake of fruits and 
vegetables rich in these plant nutrients.1

Research suggests that, worldwide, low consump-
tion of vegetables results in about 800,000 deaths 
from heart disease and 200,000 deaths from 
stroke annually.

Low intake of fruit appears to cause about half a  
million deaths from heart disease every year and 
over one million stroke deaths.2 

Studies indicate that even a modest increase in  
consumption of these plant foods could help  
prevent type II diabetes.3

We know it is important to regularly consume a 
wide variety of fruits and vegetables for optimal 
health. But that can be challenging.

Researchers have identified a dozen fruits and 
vegetables that, together, provide a rich array of 
highly beneficial phytonutrients. 

Extracts and powders of these 12 foods deliver 
the phytonutrient equivalent of three servings of 
vegetables and two servings of fruit.

As an added benefit, these plant concentrates 
also provide food-based vitamins and minerals.



PLANT-BASED MULTIVITAMINS WITH PHYTONUTRIENTS
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But only 10% of American adults get the recom-
mended daily intake of phytonutrient-rich fruits and 
vegetables.1

Even those who do may not realize that today’s 
industrial farming practices may deplete the soil of  
critical nutrients.

Some studies have shown that the vitamin and  
mineral content of fruits and vegetables has signifi-
cantly declined since 1950.8

Some of today’s multi-nutrient formulas provide 
concentrated plant-derived phytonutrients. This helps 
those who want to boost their daily intake of beneficial 
plant compounds.

Best Documented Phytonutrients 
In general, all fruits and vegetables contain some 

phytonutrients. But a wealth of research has allowed 
scientists to identify some of the most documented 
plant sources of health-promoting nutrients.

QUINOA SPROUTS

Quinoa, a flowering plant from South America,  may 
improve gut bacterial imbalance, body composition, 
celiac disease, lactose intolerance, and inflammatory 
bowel disorders.9 It shows strong antioxidant effects,10 

and animal studies suggest quinoa might help prevent 
diabetes, obesity and dyslipidemias.11

The Importance of Phytonutrients
Phytonutrients are health-promoting plant-based 

compounds. 
They have a wide range of benefits, including anti-

inflammatory activity, immune support, DNA repair, car-
cinogen detoxification, and reduction in damage from 
toxin exposures.4 

These mechanisms function at the cellular level to 
arrest processes that can lead to diabetes, cancer, 
heart disease and other disorders.

Increased consumption of fruits and vegetables is 
associated with lower rates of various risk factors for 
chronic disease.5

The World Health Organization recommended an 
adequate intake of fruits and vegetables for the pre-
vention of chronic diseases including obesity.6

For example, a diet rich in vegetables and fruits may:7

•  Reduce the risk of heart disease and stroke,

•  Help prevent some cancers, such as breast 
and lung cancer,

•  Support eye health and help prevent macular 
degeneration and cataracts,

•  Lower risk of digestive problems,

•  Improve blood sugar levels and help prevent 
type II diabetes, and

•  Help keep appetite in check. 
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AMLA

Amla is a small berry grown in India that has become 
known for its “superfruit” benefits. A scientific review of 
preclinical studies found that amla functions as a free 
radical scavenger, anti-inflammatory, antimutagenic, 
and immune enhancer.12 These properties are effica-
cious in the prevention of certain cancers. Other clini-
cal research showed that amla extract lowered levels 
of after-meal glucose, cholesterol, and triglycerides in 
both diabetics and nondiabetics.13 A review found evi-
dence that amla and its extracts may be of value as part 
of a way to delay Alzheimer’s progression.14

ONION

Onion may help prevent obesity and improve liver 
function.15 Its compounds have been shown to have 
anticarcinogenic, antithrombotic, anti-asthmatic, and 
antimicrobial activity.16 Onions may affect many biologic 
processes that reduce cancer risk,17 and they may help 
to prevent cardiovascular disease.18

GRAPESEED

Grapeseed has been shown to have anti-hyperten-
sive effects. One review of 16 clinical trials found that 
grapeseed extract exerted significant improvements in 
blood pressure, especially among people with obesity 
and those with metabolic disorders.19 

WHAT YOU NEED TO KNOW

Phytonutrients
n  Phytonutrients are beneficial chemicals 

produced by plants. They are often called 
phytochemicals.

n  Plants use different phytonutrients to pro-
tect themselves from different sources 
of harm. Some protect against insects, 
for example, while others protect against 
radiation from the sun. 

n  Phytonutrients are abundant in fruits, veg-
etables, legumes, nuts, tea, whole grains, 
and many spices. 

n  Many phytonutrients, such as flavonoids 
and proanthocyanidins, give brightly col-
ored fruits and vegetables their pigments. 
Other phytonutrient-rich foods, including 
onions and garlic, have little color. It’s 
important to include a full range of plant 
foods in your diet.

n  Different phytonutrients provide a wide 
range of benefits in people, including anti-
oxidant and anti-inflammatory activities, 
enhanced immunity, improved intercellular 
communication, DNA repair, reduced dam-
age from exposure to toxins and carcino-
gens, and potentially a reduced risk of 
cancer and heart disease.4 



PLANT-BASED MULTIVITAMINS WITH PHYTONUTRIENTS

60  |  LIFE EXTENSION  |  NOVEMBER/DECEMBER 2021

BLACKBERRY

Blackberry has been used extensively in herbal 
medicine.31 It provides diverse pharmacological effects 
that are antioxidant, anticarcinogenic, anti-inflamma-
tory, antimicrobial, anti-diabetic, anti-diarrheal, and 
antiviral.32 Remarkably, one study found that, by pro-
tecting against oxidation and inflammation-induced 
injury, blackberry extracts prevented liver damage in 
rats and may alleviate non-alcoholic fatty liver disease 
(NAFLD).33

SWEET CHERRY

After studying the phytonutrients in sweet cherry 
extracts, scientists have documented their suppres-
sion of key events in the carcinogenic process. This 
may be related to their effects against oxidative stress, 
chronic inflammation, deregulated cell proliferation and 
induction of beneficial apoptosis (programmed death 
of defective cells).34 This review of laboratory studies 
suggested sweet cherries have potential for adjuvant 
cancer treatment. 

Laboratory studies also indicate sweet cherries may 
help counteract neurodegenerative disease through their 
upregulation of BDNF (brain-derived neurotrophic fac-
tor), a protein that promotes the survival of neurons.35

CRANBERRY

Cranberry extracts were shown in a preclinical study 
to suppress the growth of dangerous E. coli bacteria, 
while promoting beneficial bacteria.36 These berries 
have well-documented beneficial effects against urinary 
tract infections (UTIs), the second most common type 
of infections worldwide.37 Overall, cranberry phytonu-
trients display properties that are antibacterial, cardio-
protective, and anti-cancer.38

BROCCOLI

Studies show that compounds in broccoli may 
protect against the risk of cancer via several mecha-
nisms.20 This protective effect is so significant that 
scientists refer to broccoli as “green chemopreven-
tion.”21 Research in animals suggests that broccoli may 
improve gut microbiota and attenuate colitis.22 In mice 
fed a typical Western diet, broccoli appears to inhibit 
the development of nonalcoholic fatty liver disease 
(NAFLD) and liver cancer.23

PALM FRUIT

Palm fruit is rich in polyphenols and provides strong 
antioxidant activity.24 Animal research indicates that 
palm fruit phenolics may inhibit glucose absorption, 
reduce insulin resistance, and enhance insulin secre-
tion, suggesting that it may help prevent or improve 
diabetes.25 A rat model suggested palm fruit supports 
large-intestine health.26

ELDER FRUIT

Cell research found that elder fruit inhibits infectious 
bronchitis virus at an early point in the replication pro-
cess “probably by rendering the virus non-infectious.”27 
A mouse model showed that it stimulated an immune 
response that prevented viral (flu) infection.28 European 
black elderberries were found to have antibacterial, 
antiviral, antidepressant, antitumor, and hypoglycemic 
properties, as well as the ability to decrease body fat.29 

A review of five clinical studies found that elder fruit 
preparations taken within 48 hours of symptom onset 
may reduce the duration and severity of common cold 
and influenza symptoms in adults.30

CRANBERRY

BLACKBERRY
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CRANBERRY

New Human Study Shows
Flavonoids Protect Brain Health

Ingestion of colorful fruits and vegetables 
containing flavonoids reduced the risk of 
cognitive decline in a human study pub-
lished in July 2021.65

The study, published in the journal Neurology, 
showed that the intake of flavonoid-rich 
foods plays an important role in maintain-
ing brain health. 

A large cohort of people were followed for 
more than 20 years, with dietary question-
naires administered every four years, and 
subjective cognitive function assessed 
twice.

Among the highest 20% of flavonoid eat-
ers there was a 20% lower risk of decline 
in thinking skills in people who consumed 
about 600 mg of flavonoids daily, compared 
to those in the lowest 20% who ate only 
about 150 mg a-day.

The researchers noted several beneficial 
properties of flavonoids that help protect 
the brain’s blood supply, which may slow the 
cognitive decline that can lead to dementia.

Individuals’ dietary habits are related to their 
brain health in later life, the study confirmed.

PLUM

Growing evidence suggests that dried plum has the 
potential “for preventing bone loss in postmenopausal 
women, with the potential for long-lasting bone-pro-
tective effects.”39 In a cell study, a plum flavonoid was 
shown to inhibit the early entry stage of the hepatitis C 
virus lifecycle, possibly by acting directly on the virus.40 

Animal studies suggest plum extracts boost memory 
and learning41 and may inhibit the onset of epileptic 
seizures in rats.42 

PERSIMMON

Persimmon compounds have antioxidant and anti-
inflammatory properties and some evidence suggests 
that they may inhibit formation of skin wrinkles.43 

Persimmon phytonutrients are known to mitigate oxi-
dative damage and may regulate blood lipids and lower 
blood sugar—pointing to a protective effect against 
cardiovascular disorders and diabetes.44

 PLANT-EXTRACT SUMMARY

Twelve healthy plant foods have been described so 
far. 

Adding these to one’s daily diet makes a lot of  
scientific sense. 

Another option is to ingest these fruits/vegetables 
in the form of extracts and powders that provide the 
same amount of:

•  Flavonoids found in three servings of  
vegetables, and

•  Proanthocyanidins found in two servings 
of fruit.

Flavonoids are a very large and diverse group of 
beneficial plant pigments. 

Proanthocyanidins are a flavonoid subgroup. 
These compounds help your body fight off damaging 

free radicals, reduce harmful inflammation, regulate cel-
lular activity, support the immune system, and protect 
against dangerous stressors and toxins.4

DRIED PLUM
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VITAMIN D

Vitamin D3 is mostly found in animal sources. As 
a result, many vegan-friendly vitamin D formulas con-
tain vitamin D2, which is inferior to D3 for maintaining 
blood levels.50 

However, vitamin D3 can also be isolated from non-
GMO, organically farmed algae, allowing vegans to use 
the superior D3 form.

Vitamin D is best known for its support of strong 
bones. It also promotes healthy cell division and 
immune function51,52 and plays a key role in lung, brain, 
cardiovascular, and nervous system health.53

VITAMIN E

Sunflowers are an abundant source of vitamin E. 
Vitamin E can help boost immune function, inhibit 

inflammation, reduce oxidative stress, and promote 
healthy brain, vision, blood, and skin.54-56 

B VITAMINS

Some B vitamins can be derived from organic qui-
noa sprouts. The quinoa is placed in a nutrient-rich 
solution so that during germination, the sprouts con-
centrate the nutrients into their cells and convert them 
into active B-vitamin forms. 

B vitamins are necessary for DNA/RNA synthesis and 
repair, proper immune function, neurotransmitter syn-
thesis, and healthy DNA methylation (a process that 
keeps gene expression working properly).57 

Adults with low B-vitamin status are at increased risk 
for developing age-related disorders, particularly cogni-
tive and cardiovascular diseases.57

Food-Derived Vitamins
Phytonutrients aren’t the only beneficial ingredients 

found in fruits and vegetables. The following vitamins 
can also be extracted directly from food sources:  

CAROTENOIDS

The body can make its own vitamin A from carot-
enoids, but carotenoids have more diverse effects 
beyond ensuring adequate vitamin A status. 

Three carotenoids—alpha-carotene, beta-carotene, 
and gamma-carotene—can be derived from sustain-
ably sourced Malaysian palm fruit. They are delicately 
extracted using a low-temperature process called 
molecular distillation.

Vitamin A and its carotenoid precursors help sup-
port vision, cellular differentiation and proliferation, 
immune system integrity, thyroid hormone formation, 
and healthy lung, kidney, skin, and mucous membranes. 
It also contributes to the growth of bone, teeth, and 
soft tissue.45-47

VITAMIN C

A source of vitamin C is amla fruit, also known as 
Indian gooseberry.

Vitamin C is associated with immune-system health. 
It protects against oxidative stress and stimulates the 
production and function of white blood cells.48,49 Vitamin 
C is also vital to the formation of collagen, the criti-
cal structural protein in arterial walls, skin, bones, and 
teeth.49 

 INDIAN GOOSEBERRY

 SUNFLOWER SEEDS
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It is vital to get sufficient intake of minerals, along 
with vitamins and phytonutrients, on a regular basis.

Summary
Phytonutrients are plant compounds that promote 

healthy longevity and help protect against chronic dis-
eases and premature aging.

Scientists have found that by combining together the 
extracts and powders of 12 key foods, it is possible to 
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vegetables and two servings of fruit.
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With each new discovery, the tragic mistakes of the 
past become brutally apparent. 

In the March 2014 issue of Life Extension® Magazine,  
an article was published titled: 

“When Technology Goes in Reverse.”1

The article revealed that cardiopulmonary  
resuscitation was described in the Hebrew scriptures,  
gained acceptance amongst some medical groups, 
but then its use stopped and started repeatedly over 
thousands of years. 

It was not until the late 1950s that “revival of dead 
persons” using chest compression and other  
techniques became universally accepted.  

Even more egregious errors were made in finding a 
cure for scurvy. 

Scurvy was so prevalent that shipowners assumed 
a 50% death rate from scurvy for their sailors on 
any long voyage.2 

Yet scurvy “cures” were demonstrated many times, 
but then discredited because of mistakes, such  
as using boiled lime juice that was devoid of  
vitamin C.2,3 

Dr. Linus Pauling is often considered one of the 
greatest scientists of all time, having won two undi-
vided Nobel Prizes. Much of what we take for granted 
today in the field of biochemistry is attributable  
to Dr. Pauling’s pioneering research.4 

Above-ground nuclear bomb testing was halted by 
virtue of Dr.  Pauling’s tireless efforts in alerting the 
world about the dangers of radioactive fallout.5,6 

Forty years after Dr. Pauling persuaded Russia and 
the United States to ban it, the federal government 
admitted that 15,000 Americans died of cancer 
caused by exposure to nuclear bomb fallout.7 In the 
early 1960s, our government denied this risk and 
sought to imprison Pauling for his efforts to ban 
above-ground nuclear testing.6

Linus Pauling’s final mission was to identify the  
benefits of vitamin C that extend beyond curing 
scurvy. 

Analogous to the persecution Dr. Pauling endured 
in his efforts to ban nuclear bomb testing, much of 
what he advocated about vitamin C was ridiculed. 
Serious mistakes were then made when testing  
vitamin C in humans. 

This editorial brings out new information about  
optimal use of vitamin C, some originating from 
what Linus Pauling espoused decades ago.

MISCONCEPTIONS 
ABOUT VITAMIN C

WILLIAM FALOON

AS WE SEE IT
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For intakes of vitamin C up 
to 200 mg, 70%-90% of the 
ingested vitamin C is absorbed 
as indicated by the plasma  
levels achieved. 

At doses greater than 200 mg, 
the proportion of absorbed 
vitamin C decreases. 

Therefore, although higher 
doses (400-2,500 mg) result 
in greater plasma levels, the 
proportion of the dose that 
is absorbed is significantly 
diminished. 

A new formulation overcomes 
this limitation, resulting in 
a greater proportion of the 
vitamin being absorbed and 
remaining at a higher and 
sustained blood plasma level 
throughout the day.   

Higher Doses  
Only Partially Work

What some people do is take higher vitamin C 
doses (1,000-2,500 mg) that provide a slightly longer 
degree of acting protection. 

These higher doses, however, do not increase  
vitamin C blood levels at the same rate that occurs 
with the initial 200 mg dose.

To put this in perspective, the body rapidly absorbs 
the initial 200 mg of vitamin C swallowed, and partially 
absorbs some of the excess beyond 200 mg. The 
remainder is removed through the bowels, sometimes 
in the form of diarrhea. 

Some people use high-dose vitamin C powder com-
bined with magnesium and/or potassium as a laxative. 

The primary objective, however, is to achieve higher 
and sustained vitamin C levels in the bloodstream 
and cells. 

Figure 1 on this page shows vitamin C plasma levels 
spiking sharply higher with the first 200 mg taken daily, 
with only modest plasma increases at doses ranging 
from 400-2,500 mg.
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Absorption of unformulated vitamin C is limited and not linear. Levine, et al., 1996. Note: RDA was 60 mg/day in 1996.

When one eats processed foods containing nitro-
samine precursors (hot dogs, bacon, ham, sausage), 
vitamin C can help neutralize this carcinogen in the 
stomach.8,9

Beyond this benefit, the purpose of ingesting vitamin 
C-rich foods and supplements is to achieve consistent 
levels of vitamin C in the blood.

The challenge is that vitamin C is only partially 
absorbed at doses above 200 mg and then rapidly 
utilized throughout the body. 

A typical vitamin C supplement provides a few hours 
of elevated blood levels that then return to baseline. 

One way of partially overcoming this obstacle is to 
take vitamin C several times throughout the day, which 
creates a compliance issue for most people. 

Figure 1: The red line on the chart below shows a 
sharp increase in blood (plasma) vitamin C levels 
at 200 mg daily dosing. The blue line depicts the 
smaller additional increases in response to higher 
vitamin C doses (400-2,500 mg).10
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What are Optimal Vitamin C Doses? 
Vitamin C was discovered in the 1920s and first  

synthesized in 1933.12 
The ability to precisely dose vitamin C enabled  

scientists to ascertain minimum levels of ascorbate 
(vitamin C) to eradicate scurvy in modern societies. 

Conclusive proof of vitamin C’s efficacy resulted 
in Hungarian biochemist Albert Szent-Györgyi being 
awarded the Nobel Prize in Physiology for Medicine 
in 1937.13

This breakthrough ended the controversy as to what 
caused scurvy and the only effective therapy, which is 
vitamin C. 

Hundreds of scurvy treatment attempts were 
made over many centuries. The cure turned out to be 
adequate vitamin C, found in most fresh fruits and 
vegetables. 

As knowledge of vitamin C’s other effects arose, 
lively debates erupted as to how many milligrams of 
vitamin C are needed to obtain optimal benefits. 

The federal government has increased the daily 
value of vitamin C most Americans should ingest to 
75 mg to 90 mg.14 While this dose prevents scurvy, it 
appears inadequate to fully garner vitamin C’s other 
lifesaving effects. 

Vitamin C Holds Our Body Together 
Our skin, bones, teeth, gums, ligaments, blood  

vessels, and other body structures are held together 
by collagen.15

Vitamin C is required for continual renewal of  
collagen throughout our body.15 I emphasize “required” 
because our structure literally falls apart without  
adequate vitamin C.

Vitamin C performs many functions, including  
promoting immunity and creating certain brain  
neurotransmitters.16,17

But for simplicity’s sake, when one realizes that our 
body undergoes continuous renewal that is vitamin 
C dependent, the desirability of maintaining sustained 
ascorbate blood levels throughout the day becomes 
strikingly apparent. 

One of the leading causes of disability and death in 
the U.S. is cardiovascular disorders.18 

By enhancing collagen synthesis and supporting 
nitric oxide production, vitamin C offers protection and 
improves the function of the inner lining of cells in our 
blood vessels or endothelium.19

If one looks at virtually all health problems inflicted 
by aging, be it tooth loss, osteoporosis, atherosclerosis, 
organ dysfunction, and wrinkled skin, vitamin C plays 
a critical role in a biochemical symphony that sustains 
our life.20-24 

Published data suggest that doses higher than the 
90 mg a day of vitamin C recommended by the federal 
government can yield greater benefits.21,25,26

Modern Day Research Mistakes
Research published in the 1950s showed that taking 

500 mg of vitamin C three times a day for only two to six 
months, reduced arterial plaques, which are associated  
with coronary artery disease, in 60% of human study 
subjects with atherosclerosis.27

More recent findings have identified specific mecha-
nisms by which vitamin C improves vascular health.26   

Yet studies utilizing single daily-dose vitamin C  
supplements have not always yielded reductions in 
heart attack risk.

One obvious reason is that there are over 17  
independent risk factors that cause arteries to clog 
during normal aging. Expecting vitamin C by itself to 
prevent strokes and heart attacks is irrational.

Another reason why vitamin C has not demonstrated 
more robust results is that taking a single daily dose 
provides only limited protection. Within a few hours of 
ingesting vitamin C, blood levels return to where they 
were before the supplement was taken. 

Up until now, the only way of achieving continuous 
vitamin C blood levels was to ingest it in food or supple-
ment form throughout the day and night, something that 
is impractical for most people.

To put this into perspective, most mammals synthesize  
vitamin C internally 24 hours a day. Humans don’t  
synthesize any vitamin C.

Perhaps the greatest blunder made in research that 
seeks to identify vitamin C’s other benefits is dosing it 
just once or twice daily. This leaves the body with less-
than-optimal ascorbate levels throughout most of the 
day and night. 
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A Practical Solution
Many of you take supplements several times a day 

and obtain more consistent vitamin C blood levels 
compared to people who take a multivitamin just once 
a day.

Scientists at Life Extension® have spent the past 
several years searching for ways to formulate a supple-
ment that provides sustained vitamin C blood levels. 

We’ve been aware of companies that offer “lipo-
somal” vitamin C supplements. We’ve been unable to 
validate if they provide long-acting protection.  

If you look at figures 2 and 3, a new liposomal 
“hydrogel” formula not only elevated blood-plasma  
vitamin C exposure 6.8 times more than regular  
vitamin C, but it also achieved higher levels over an 
extended period.

Based on daily use of this novel formula, one can 
obtain sustained, accumulated higher vitamin C blood 
levels providing all-day/all-night protection. 

F i g u r e  2 :  A  n e w  “ h y d r o g e l ”  
liposomal formula yields elevated 
vitamin C blood levels with once-a-day 
dosing. It reduces the need for higher 
doses that cause some people gastro-
intestinal upset. This graph shows total 
vitamin C plasma exposure increased 
almost seven times in response to this 
new hydrogel formula compared to 
regular vitamin C.28 
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Look Forward to  
Future Research Findings

Life Extension® donates supplements to physician-
scientists who use them in clinical trials to ascertain 
efficacy against a wide range of degenerative disorders. 

In 2021, a study was published using 20 mg melato-
nin capsules that Life Extension® specially formulated 
to study on non-small-cell lung cancer patients.29 We 
also provided identical-looking placebo capsules for 
this outside research group. 

The box on this page highlights the improved survival  
in those receiving 20 mg of melatonin compared to 
placebo. 

We look forward to donating this first-of-its kind  
vitamin C formula to scientists in upcoming trials to see 
if providing people with 24-hour higher vitamin C blood 
levels yields greater benefits. 

I also look forward to adding this new formulation to 
my personal program to see if there are improvements 
in my clinical measures of biological aging. 

For longer life,

William Faloon, Co-Founder
Life Extension 
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Enzymatically Active Vitamins
BioActive Complete B-Complex provides 
enzymatically active forms of meaningful 
potencies of each B vitamin. 

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

Jillian Michaels
World Renowned Fitness Expert Shares  

Her Keys to Health and Longevity

BY LAURIE MATHENA

Jillian Michaels is one of the 
world’s foremost fitness experts, 
working with big-name celebrity 
clients like Julia Roberts, Pink, 
and Maria Shriver.

She starred on NBC’s television 
show The Biggest Loser for more 
than 10 seasons as a personal 
trainer, has written eight New 
York Times best-selling books, 
and has released 20 fitness 
DVDs that have sold over 100 
million copies.

Most recently, Michaels has 
become passionate about 
another critical wellness topic: 
anti-aging. 

Michaels promotes a balanced 
approach to health and longev-
ity, stressing a combination of 
physical fitness, healthy diet, 
taking supplements, and inter-
mittent fasting. 

Here, Michaels shares her own 
personal health journey, her rec-
ommendations for a diet and 
exercise program, and key ways 
to age well.
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to follow three primary dietary rules: 
counting calories, eating all three 
macronutrients (protein, fat, and 
carb), and practicing moderation.

“It’s simple science. Calories in 
our food equal energy. Fat is stored 
energy. If you eat more calories in a 
day than you are burning—no mat-
ter how many micronutrients that 
food may have—you will store that 
excess energy as fat.”

But quality is as important as 
quantity, which is why she tells her 
clients to eat food in its most natu-
ral, whole form. She also encour-
ages following an 80/20 rule, making 
sure healthy food makes up at least 
80% of your recommended calorie 
allowance. 

The bottom line? 
“Basically, don’t overeat and use 

common sense with your food 
choices,” said Michaels.

Michaels’ Longevity Plan 

In her most recent book, The 6 
Keys: Unlock Your Genetic Potential 
for Ageless Strength, Health, and 
Beauty, Michaels details six body 
processes that determine how we 
age—and more importantly, how to 
combat them.

This includes taking steps to mini-
mize damage to macromolecules 
like DNA and proteins, controlling 
factors that affect your genes (epi-
genetics), preventing chronic inflam-
mation (inflammaging), and delaying 
the shortening of your telomeres. 

“Time has nothing to do with age, 
and genetics have very little to do 
with age,” said Michaels. “Aging is 
a component of accumulated dam-
age from daily living. So how we live 
our life is what determines how we 
age. Period.”

One practical way to fight aging 

And by the time she was 30, 
Michaels became a household 
name when she became a trainer on 
NBC’s hit show The Biggest Loser, 
a TV show where obese individuals 
competed to lose the most weight.

According to Michaels, The 
Biggest Loser “really helped give 
me an international platform to get 
out a bigger message of health and 
wellness.”

Beyond Fitness

Since her time on The Biggest 
Loser, Michaels has continued to 
sound the alarm about the extreme 
dangers of obesity.

“Ultimately, in the US alone we 
lose roughly 30,000 people a 
month to obesity. Seven out of 
10 Americans are on medication 
because of an obesity-related health 
condition,” said Michaels. “Obesity 
is the number one cause of bank-
ruptcy in America due to the health 
issues it creates. It’s been linked 
to cancer, heart disease, diabetes, 
Alzheimer’s, erectile dysfunction, 
glaucoma…the list goes on.”

Besides following a fitness rou-
tine, Michaels says that the best 
way to maintain a healthy weight is 

Being Transformed Inside 
and Out 

Michaels didn’t always have the 
sleek, 5’3”, 115-pound frame that 
she sports at 47 years old. 

As a teenager, she was over-
weight, insecure, and a victim of 
bullying. That all changed when her 
mother introduced her to martial 
arts.

“Through martial arts I began 
to believe in my ability to achieve 
whatever I set my mind to,” said 
Michaels. “I began to want to lose 
weight and started learning about 
‘diet’ and nutrition. Over time, as I 
got more confident, I felt more capa-
ble. The more small successes I 
achieved, the more I began to set 
bigger goals for myself.” 

By 17 years old, Michaels had 
shed 60 pounds and was training 
for her black belt in martial arts—a 
practice that not only transformed 
her physical and mental attitude, but 
that ultimately launched her impres-
sive career.

At 28 years old, Michaels opened 
her own sports medicine and per-
sonal training facility called Sky 
Sport and Spa in Beverly Hills, 
where she earned a reputation as a 
no-nonsense trainer who got results. 
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quality life for years to come, for 
myself and to be around for my  
family.”

Personal Training with Jillian

Michaels’ claim to fame is her 
intense fitness regimens, which 
include a blend of weight training, 
kickboxing, Pilates, yoga, and plyo-
metrics. 

Her workouts have gained a rep-
tation for being tough, results-ori-
ented programs—but they are not 
one-size-fits-all, and they are not 
designed for any specific age group.

In fact, Michaels cautions against 
basing a fitness program solely on 
age alone.

“Exercise programs are not built 
around age. It’s about fitness level, 
fitness goals, and pre-existing inju-
ries or conditions,” said Michaels. 

“I strongly suggest consulting with 
your doctor and a fitness profes-
sional to tailor a program based on 
your personal needs. Maybe you 
need to focus on increasing mobil-
ity or boosting bone density. There 
simply is no one-size-fits-all here.”

Over the years, people wanting 
to train with Michaels have turned 
to one of her 20 fitness DVDs, which 
have sold over 100 million copies 
worldwide.

More recently, Michaels has 
launched an app for smartphones 
and tablets called The Fitness App 

is to practice intermittent fasting, 
which Michaels incorporates into her 
personal life by leaving a 12-14-hour 
window between dinner and break-
fast the next day. 

“The benefits are really about over-
all health—not weight loss. When 
you give your body a window where 
it isn’t focused on breaking down 
food, you free your system up to 
do housekeeping—clearing out 
dead and senescent tissue,” said 
Michaels. “Plus, it helps with insu-
lin-related health conditions, and it 
boosts longevity by how it affects 
metabolic pathways and their con-
nection to our longevity genes  
(sirtuins).” 

Michaels is also a self-proclaimed 
‘supplement nut.’ 

“Even though I try to eat the most 
balanced suite of foods when it 
comes to both macro nutrients (pro-
tein, fat, carbs) and micronutrients 
(vitamins and minerals), it’s still dif-
ficult to get all the nutrients in their 
optimal amount for optimal health. 
I use supplements as a catch-all 
safety net to ensure I get the recom-
mended daily allowance (RDA) of 
everything I need.”

She says she also uses supple-
ments to give her an “edge” when it 
comes to fitness, metabolism, and 
longevity.

As part of her personal regimen, 
Michaels takes a multi-collagen  
peptide supplement with MSM, 
glucosamine and chondroitin, an 
organic green superfood blend with 
adaptogens, a red superfood blend, 
a blend of probiotics and prebiotics, 
krill oil, a precursor of NAD+, resve-
ratrol, and a multivitamin. 

“I think it’s important to almost 
everyone to age well. Aging well 
means vitality coupled with longev-
ity. Who doesn’t want that?” said 
Michaels. “I want to live my best 

by Jillian Michaels—putting the 
decades of Michaels’ expertise right 
at your fingertips. 

“The Fitness App has personalized 
workout programs to help you meet 
any goal, satisfy any exercise prefer-
ence, and suit any fitness level,” said 
Michaels. “You can train at home, in 
the gym, or outside—no equipment 
needed.”

The app also features an 
advanced meal planner that indi-
vidualizes your meal plans. 

Launching this app is yet another 
way that Michaels helps people 
achieve their goals—something she 
says gives her a sense of purpose.

“I love playing a role in some-
one’s journey to a better life—giv-
ing them tools to become happier 
and healthier,” said Michaels. “This 
brings so much meaning in my life. I 
can’t imagine doing anything else.” •  

Jillian Michaels is an American  
personal trainer, businesswoman,  
and health and wellness expert.  

She starred on NBC’s The Biggest 
Loser, has written eight New York Times 

best-selling books, and has sold over 
100 million fitness DVDs. She recently 

launched an app  
called The Fitness App by Jillian 

Michaels. You can download  
The Fitness by Jillian Michaels App  

on iphone or android by visiting  
www.jillianmichaels.com, and you  
can keep up with her on Instagram  

at @jillianmichaels. 
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Research released in 2021 by the American Heart 
Association reveals that higher vitamin K intake 
lowered risk of atherosclerotic cardiovascular dis-
ease and hospitalizations.1

This 2021 study published in the Journal of the 
American Heart Association1 corroborates data 
that have accumulated since the late 1990s show-
ing that vitamin K reduces arterial calcification.2-6

In addition, vitamin K has also been found to:

• Strengthen bones and reduce fracture risk,

• Lower risk of developing diabetes,

• Promote brain health, and

• Reduce inflammation.

In one study, adults aged 55 and older with the 
highest intake of vitamin K2 had a 57% lower risk of 
death from coronary heart disease over 10 years—
and a 26% lower risk of death from any cause.7

Readers of this publication began supplementing 
with higher-potency vitamin K in 1999.
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Building Stronger Bones
Vitamin K2 improves bone quality and strength, 

which may reduce the risk of fractures and hospital-
izations. 

It does this mainly by activating a vitamin 
K-dependent protein known as osteocalcin,13 which 
binds to calcium and promotes bone formation.18,19

In 2020, Chinese researchers evaluated the effects 
of vitamin K2 intake on bone mass. The study showed 
that taking 90 mcg of vitamin K2 daily in the form of 
MK-7 for one year significantly reduced bone loss in 
postmenopausal women.20

In another study, healthy Japanese women receiving 
1,500 mcg per day of vitamin K2 in the form of MK-4 
for four weeks had higher osteocalcin levels than those 
who received a placebo. The researchers concluded 
that MK-4 may help maintain bone health in postmeno-
pausal women.21

The combined effects of vitamin D and vitamin K2 
on bone health may be greater than either vitamin alone. 

That’s because vitamin D is essential in the expres-
sion of vitamin K-dependent proteins such as osteo-
calcin, while vitamin K2 activates them. Vitamin D also 
increases the intestinal absorption of calcium, which 
is then used in bone mineralization by osteocalcin.22,23

A clinical study of postmenopausal women con-
firmed that high dose MK-4 (45,000 mcg) plus vitamin D 
was more effective at increasing bone mineral density 
than either MK-4 or vitamin D on its own.24

The use of both vitamins together represents a viable 
approach to adjunctive osteoporosis treatment.9

What is Vitamin K?
Vitamin K is a fat-soluble vitamin that is required to 

activate many proteins in the body, known as vitamin 
K-dependent proteins.

There are two main types of vitamin K.
Vitamin K1 is present in green leafy vegetables.8,9

It is best known for its ability to promote healthy 
blood clotting and prevent abnormal bleeding.10,11 It 
works by activating vitamin K-dependent coagulation 
proteins. 

In the U.S., the American Academy of Pediatrics 
recommends that all newborns receive a vitamin K1 
injection shortly after birth to prevent potentially lethal 
vitamin K deficiency bleeding.12

Vitamin K2 is known as menaquinone and has sev-
eral subtypes. It plays vital roles in the health of bones, 
the heart, the brain, the immune system, and more.13

Types of Vitamin K2
Vitamin K2 exists in several forms.14,15 Among these, 

menaquinone-4 (MK-4) and menaquinone-7 (MK-7) 
have received the most attention. 

MK-4 is found mainly in dairy foods like butter, milk, 
and cheese, and can also be formed by conversion of 
dietary vitamin K1 (phylloquinone).16,17

MK-7 is primarily present in fermented foods, such 
as some cheeses, kefir (fermented milk), sauerkraut, 
and natto (fermented soy). MK-7 can also be produced 
by bacteria in the intestinal tract.16,17 



THE WHOLE-BODY BENEFITS OF VITAMIN K

  NOVEMBER/DECEMBER 2021  |  LIFE EXTENSION  |  85

Protecting the Heart
Vitamin K2 also protects against cardiovascular 

disease. It activates matrix Gla protein, a vitamin 
K-dependent protein that helps inhibit calcium from 
entering soft tissues like arterial walls and forming  
calcified plaques.13,25 

A study focusing on vitamin K intake in 564 post-
menopausal women found that higher dietary intake 
of vitamin K2 was associated with protection against 
dangerous calcification of coronary arteries.26 Those 
with the highest intake had a 20% lower rate of calcifi-
cation than those with the lowest intake.

And in a study that followed more than 4,800 adults 
over age 55 for up to 10 years, those with the highest 
intake of vitamin K2 had a 57% lower rate of death due 
to coronary heart disease—and a 26% lower rate of 
death from any cause.7

The synergy between vitamin K2 and vitamin D also 
appears to have benefits for cardiovascular health.23

A 2015 study evaluated the effects of vitamin K2 on 
the progression of atherosclerosis in patients with 
chronic kidney disease. After approximately nine months, 
those who received 90 mcg of MK-7 plus 400 IU  
(10 mcg) of vitamin D daily had less progression of  
atherosclerosis than those who received only vitamin D.27

WHAT YOU NEED TO KNOW

 

The Protective Effects 
of Vitamin K2

n  There are two forms of vitamin K:  
vitamin K1 and vitamin K2.

n  Vitamin K1 has been used to safely  
promote healthy blood clotting for nearly 
100 years.

n  Vitamin K2 is a multifunctional vitamin 
that helps build stronger bones and may 
help prevent diabetes, reduce inflamma-
tion, lower body fat, and promote brain 
health.

n  Vitamin K2 has shown particularly strong 
protective effects against heart disease. 
In one study, adults with the highest 
intake of vitamin K2 had a 57% lower risk 
of death from coronary heart disease—
and a 26% lower risk of death from any 
cause.

n  Vitamin K2 appears to work synergisti-
cally with vitamin D. Together, they may 
have greater benefits for bone and heart 
health, for example, than either does 
alone.

n  MK-4 and MK-7 have been the most  
frequently studied forms of vitamin K2. 
Oral intake of both forms, along with  
vitamin K1, is ideal for optimal health.
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After eight weeks, the women who received the com-
bination had higher insulin sensitivity and lower insulin 
resistance than those who took the placebo—in addi-
tion, the combination led to a decrease in triglycerides 
and VLDL cholesterol.33

Researchers have argued that the dual intake of 
vitamins D and K might benefit diabetics by regulating 
insulin secretion from the pancreas and upregulating 
insulin receptor genes in the body.23

Brain Benefits
Vitamin K2 may play a role in helping to prevent neu-

rological diseases.13

MK-4 is the predominant form of vitamin K present 
in the brain. It appears to be involved in the production 
of sphingolipids, a group of complex fat molecules 
that are components of cell membranes and present 
in the central and peripheral nervous system. These 
molecules are central to cell growth, structure, and 
signaling.34 

Studies have found that people with Alzheimer’s or 
Parkinson’s disease have reduced levels of vitamin 
K235,36 and potentially harmful changes in sphingolipid 
metabolism.34

Help for Diabetics
Vitamin K2 intake may be associated with lower risk 

of developing type II diabetes and may potentially be 
helpful for people living with the disease.28

The vitamin’s effects on glucose homeostasis may be 
due in part to the activation of osteocalcin. In addition 
to its role in bone mineralization, osteocalcin stimulates 
healthy insulin and adiponectin expression.29

In healthy young men, taking 30,000 mcg per day 
of vitamin K2 (MK-4) for four weeks increased insulin 
sensitivity. Researchers believe that these benefits are 
in part due to osteocalcin’s actions.30 

By improving glucose and lipid metabolism, vitamin 
K2 may also help reduce body weight.13,31 

Researchers gave postmenopausal women either 
180 mcg per day of MK-7 or a placebo. After three 
years, those who took vitamin K2 and experienced 
increased circulating levels of activated osteocalcin 
also had higher levels of adiponectin and decreased 
abdominal fat mass.32 

In another study, researchers gave vitamin 
D-deficient women with the hormonal disorder poly-
cystic ovary syndrome either a placebo or a combina-
tion of calcium (1,000 mg per day), vitamin D (400 IU 
per day), and vitamin K (180 mcg per day).33 
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The anti-inflammatory properties of vitamin K1 may 
also benefit brain health. A study published in 2020 in 
Nutritional Neuroscience concluded that higher dietary 
vitamin K1 intake among Irish adults was associated 
with reduced inflammation and improved cognition.37

Reducing Damaging Inflammation
Vitamin K2 has been shown to beneficially modu-

late the immune system. It inhibits several pathways 
involved in inflammation and in the release of pro-
inflammatory cytokines.38,39

A clinical study of women with polycystic ovary syn-
drome showed that oral intake of calcium, vitamin D, 
and vitamin K2 (MK-7) reduced markers of oxidative 
stress and inflammation.40

Summary
Vitamin K has been shown to provide whole-body 

health benefits.  
MK-4 and MK-7, the two main forms of vitamin K2, 

play crucial roles in preventing bone loss, protecting 
the heart, and potentially reducing type II diabetic risk. 

These two forms of vitamin K2 (MK-4 and MK-7) 
may also promote healthy brain function, reduce inflam-
mation, and help reduce vascular calcification. •

Vitamin K Reduces  
Atherosclerotic Cardiovascular 

Disease Risk, Hospitalization
Research published in 2021 in the Journal 
of the American Heart Association1 found 
that people whose diets were higher in 
vitamins K1 and K2 had significantly lower 
risk of atherosclerotic cardiovascular  
disease (ASCVD), and hospitalizations. 

Data from 53,372 participants with a 
median age of 52-60, and no prior ASCVD, 
were studied for more than two decades. 

The individuals completed a food-fre-
quency questionnaire at baseline, from 
which intakes of vitamins K1 and K2 were 
estimated, and they were followed up for 
hospital admissions for ASCVD: ischemic 
heart disease, ischemic stroke, or periph-
eral artery disease. 

Those people with the highest intakes 
of vitamin K1 had a 21% lower risk of an 
ASCVD-related hospitalization compared 
to those with the lowest intakes. Similarly, 
for participants with the highest intakes of 
vitamin K2 the risk was 14% lower than for 
those who had the lowest intakes. 

This lower risk was seen for all types of 
heart disease related to atherosclerosis. 
For peripheral artery disease the risk was 
reduced by 34% for those with the highest 
intake of vitamin K1.

The authors of the study concluded that 
these results:

“…highlight the potential importance of 
vitamin K for atherosclerotic cardiovas-
cular disease prevention.”
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What is Boron?
BY LAURIE MATHENA

Boron is a trace mineral found in the earth’s 
crust and in water. Its importance in human 
health has been underestimated. 

Boron has been shown to have actions against 
specific types of malignancies, such as:

•  CERVICAL CANCER: The country Turkey has an 
extremely low incidence of cervical cancer, and  
scientists partially attribute this to its boron-rich 
soil.1 When comparing women who live in boron-rich 
regions versus boron-poor regions of Turkey, not a 
single woman living in the boron-rich regions  
had any indication of cervical cancer.2 (The mean 
dietary intake of boron for women in this group 
was 8.41 mg/day.) 

  Boron interferes with the life cycle of the human  
papillomavirus (HPV), which is a contributing factor 
in approximately 95% of all cervical cancers.1

  Considering that HPV viruses are increasingly impli-
cated in head and neck cancers,3,4 supplementation 
with this ultra-low-cost mineral could have significant 
benefits in protecting against this malignancy that is 
increasing in prevalence. 

•  LUNG CANCER: A study conducted at the 
University of Texas MD Anderson Cancer Center 
between 1995 and 2005 found that increased boron 
intake was associated with a lower risk of lung 
cancer in postmenopausal women who were taking 
hormone replacement therapy.5

•  PROSTATE CANCER: Studies point to boron’s   
ability to inhibit the growth and spread of prostate 
cancer cells. 

  In one study, when mice were exposed to boric acid, 
their tumors shrank by as much as 38%.6 One analy-
sis found that increased dietary boron intake was 
associated with a decreased risk of prostate cancer.7
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7.  Improve the brain’s electrical 
activity, which may explain its 
benefits for cognitive perfor-
mance, and short-term memory 
in the elderly, 

8.  Influence the formation and 
activity of key biomolecules, 
such as S-adenosyl methionine 
(SAM-e) and nicotinamide ade-
nine dinucleotide (NAD+), and 

9.  Potentially help ameliorate the 
adverse effects of traditional 
chemotherapeutic agents. 

Because the amount of boron var-
ies in the soil, based on geographi-
cal location, obtaining enough boron 
through diet alone can be difficult. 

Supplementing with low-cost 
boron is an effective way to maintain 
adequate levels of this overlooked 
micronutrient.

Most Life Extension® supporters 
obtain 3 mg to 6 mg of boron in their 
multi-nutrient supplements. 

Those who want to supplement 
with additional boron can affordably 
do so because the cost is so low 
(around four pennies a day). •

Several human and animal studies 
have confirmed the important con-
nection between boron and bone 
health. 

Boron prevents calcium loss,8 

while also alleviating the bone prob-
lems associated with magnesium 
and vitamin D deficiency.9 All of these 
nutrients help maintain bone density. 

A study in female rats revealed the 
harmful effects a deficiency in boron 
has on bones, including:10 

•  Decreased bone volume fraction, 
a measure of bone strength,

•  Decreased thickness of the 
bone’s spongy inner layer, and

•  Decreased maximum force 
needed to break the femur.

And in a study of post-meno-
pausal women, supplementation with 
3 mg of boron per day prevented 
calcium loss and bone demineraliza-
tion by reducing urinary excretion of 
both calcium and magnesium.8 

In addition to its bone and anti-
cancer benefits, there are nine addi-
tional reasons boron is an important 
trace mineral vital for health and lon-
gevity. It has been shown to:1

1. Greatly improve wound healing, 

2.  Beneficially impact the body’s 
use of estrogen, testosterone, 
and vitamin D,

3. Boost magnesium absorption,

4.  Reduce levels of inflammatory 
biomarkers, such as high-sensi-
tivity C-reactive protein (hs-CRP) 
and tumor necrosis factor α 
(TNF-α), 

5.  Raise levels of antioxidant 
enzymes, such as superoxide 
dismutase (SOD), catalase, and 
glutathione peroxidase,

6.  Protect against pesticide-
induced oxidative stress and 
heavy-metal toxicity, 



NEW PRODUCTS

Finally, a plant-
based multivitamin 

Relieve minor knee 
discomfort and 
improve range of 
motion.

Being healthy starts with the right nutrients. 
Our new Plant-Based Multivitamin formula 
is perfect for those following vegetarian 
and vegan diets…and anyone else who’s 
struggling to get enough fruits and veggies. 
Get a healthy dose of vitamins, minerals and 
13 plant-derived powders and extracts that 
deliver the nutrition your body needs, from A 
to E with our Plant-Based Multivitamin!

Vitamin C supports immune health, 
fights oxidizing free radicals, and 
even keeps your skin healthy. But 
your body can only absorb so much 
vitamin C at a time. So we’ve created 
a liposomal vitamin C formula that 
uses a fenugreek hydrogel to protect 
vitamin C once ingested, which lets it 
remain active in your body longer. The 
result: a vitamin C with benefits that 
last 24 hours a day!

Get the most 
from your 
vitamin C!

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.

What do tamarind 
(tamarindus indica) 
and turmeric (curcuma 
longa) extracts have in 
common? They both 
inhibit inflammation to 
support joint comfort. 
The TamaFlex® combo in 
our new Joint Mobility 
formula has been clinically 
studied to relieve minor 
knee discomfort and 
increase range of motion. 
And that makes it easier 
to keep up with the 
grandkids or finally finish 
cleaning out the garage!
TamaFlex® is a registered trademark of NXT USA, 
Inc. Patents pending.

Item #02428
90 vegetarian capsules

Item #02501
60 vegetarian 

tablets

Item #02424
60 vegetarian capsules



These statements have not been evaluated by the Food and Drug Administration. This product is not intended to diagnose, treat, cure, or prevent any disease.
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Each capsule provides 3 mg of boron divided into 
three bioavailable different forms: 

•  Boron citrate
•  Boron aspartate
•  Boron glycinate

There are 3 mg of boron in the daily dose of each  
of the following Life Extension® formulas:

•  Two-Per-Day 
•  Bone Restore  
•  Ultra Prostate Formula 
•  Life Extension Mix™

The suggested daily dose for most adults is 6-9 mg 
of boron.1,2  If you are already obtaining this potency 
in your multi-nutrient formulas, you may not need 
additional boron. 

This product is available at fine  
health food stores everywhere.

Promotes Healthy Prostate 
Function and Healthy Bones

BORON 

Item #01661

3 mg • 100 vegetarian capsules



SUPERFOODS

Spinach
BY LAURIE MATHENA

Spinach is a leafy green vegetable with health 
benefits as rich as its history.

Known as the “Persian vegetable,” spinach 
originated in Persia and was sent to China as 
a gift in the seventh century. By the time it was 
introduced to Europe in the 12th century, it was 
dubbed “the chieftain of the leafy greens.”

Its nutrient profile and health benefits make it 
worthy of this nickname. 

Spinach contains just seven calories per cup, 
but is a good food source of calcium, magnesium, 
iron, and vitamin K. 

One study found that consumption of green 
leafy vegetables was associated with slower cog-
nitive decline.1

Spinach also contains plant-derived nitrates, 
which are compounds known to help dilate blood 
vessels and improve blood flow. 

In a study published in The Journal of Nutrition, 
people who consumed nitrate-rich drinks—includ-
ing a spinach drink—saw an increase in blood 
nitrate levels and lower blood pressure.2 Their 
diastolic blood pressure remained lower for five 
hours after consuming the drink.

And because spinach contains lutein, it could 
be beneficial for anyone at risk of age-related 
macular degeneration, the leading cause of blind-
ness in older adults.3

Spinach can be eaten raw or cooked, and is 
available fresh, frozen, or canned. It can be used 
in soups, casseroles, or omelets, added to sand-
wiches or wraps, sauteed with olive oil and garlic, 
or added to smoothies. 

Anyone taking warfarin should be aware that 
spinach contains vitamin K, which plays a role in 
blood clotting.

The anticoagulant Coumadin® (warfarin) is a 
vitamin K antagonist; ingesting vitamin K from 
food or supplements can interfere with the treat-
ment effect of this drug, but newer anti-coagulant 
drugs like Eliquis®, Pradaxa®, or Xarelto® do not 
antagonize vitamin K, and therefore vitamin K from 
food and diet does not interfere with the treatment 
effect of these drugs.  

References 
1. Neurology. 2018 Jan 16;90(3):e214-e22.
2. J Nutr. 2016 May;146(5):986-93.
3. Nutrients. 2017;9(2):120.

96  |  LIFE EXTENSION  |  NOVEMBER/DECEMBER 2021



Arterial Protect can help stabilize 
endothelial plaque and promote 
healthy blood flow throughout the 
body.*

Just one capsule a day provides the 
patented French maritime pine bark 
extract along with standardized 
Centella asiatica extract.

Maintain Endothelial 
Plaque Stability with

Arterial
Protect  

Item #02004

30 vegetarian capsules

This product is available at 
 fine health food stores everywhere.
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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.
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18 MELATONIN’S BRAIN-PROTECTING PROPERTIES

Melatonin has been shown to improve memory, protect 
against brain aging, and increase formation of new brain cells. 

28 HOW TO OBTAIN BROCCOLI’S BENEFICIAL 

COMPOUNDS 

A dual-layered delivery system increases absorption of  
suforaphane, a compound from broccoli with potent benefits. 

38 IMPROVE JOINT MOBILITY AND REDUCE PAIN

Two plant extracts improve walking distance and speed,  
knee range-of-motion, and joint pain in non-arthritic men  
and women.

48 PROBIOTIC HELPS PREVENT STREP THROAT

In human trials, a novel probiotic reduced the incidence of 
strep throat by 84% in adults and 97% in children.

56 PLANT-BASED MULTIVITAMIN

Extracts and powders from 12 plant foods have been  
combined to provide the phytonutrients equivalent of three 
servings of vegetables and two servings of fruits plus 
vitamins and minerals.

68 MISCONCEPTIONS ABOUT VITAMIN C

Achieving steady-state vitamin C blood levels is challenging. 
A novel liposomal formula provides 24-hour vitamin C 
protection with one daily dose.
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