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Item #01534

600 mg • 60 capsules

Protect your cells with this powerful 
antioxidant and glutathione precursor.
Help your body fight back against free radicals—and encourage 
liver and respiratory health—with this easily absorbed immune 
health all-star.

This product is available at fine health food stores everywhere.

ARMOR UP

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.



R-Lipoic Acid provides the biologically active 
form of R-lipoic acid in the body.

Lipoic acid is an important part of cellular 
energy production and helps protect against 
oxidative stress.

Suggested dose is one to two capsules daily.

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

This product is available at  
fine health food stores everywhere.

Item #01208

60 vegetarian capsules

NEXT-GENERATION

LIPOIC ACID
Restore Healthy Cellular Energy



Neuro-Mag®
 

T H E S M A RT M AG N E S I U M

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.

Item #01603 
90 vegetarian capsules

Item #02032 
93.35 grams of powder

Supports Overall  
Cognitive Ability

 Neuro-Mag® Magnesium L-Threonate  
helps maintain working  

(short-term) memory, encourages  
healthy processing speed, and  

supports overall cognitive function.1,2

“It is my goal  
to never run out  

of this. Ever!”
Rusty

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

References:  1. Nutrients;14:5235.10.3390/nu14245235.     2. J Alzheimers Dis. 2016;49(4):971-90.

Magtein® is protected under a family of patents, pending patents, and is protected worldwide.  
Magtein® is a trademark of and is licensed exclusively by ThreoTech LLC.



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.

  
Q+®, Kaneka Ubiquinol™, and the quality seal™ are registered or pending trademarks of Kaneka Corp. 

These products are available at fine health food stores everywhere.

“Super product!”
Richard

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

Item #01733 | Best in Class
Supercharged heart health &  

general fatigue fighter
100 mg ubiquinol + 10 mg PQQ 

100 mg

30 softgels • 1-month supply

Item #01426 | Best Seller
Our customer favorite  

CoQ10 formula

100 mg

60 softgels • 2-month supply

Item #01431
Our maximum  
dose ubiquinol

200 mg

30 softgels • 2-month supply

CoQ10CoQ10
When Your Energy  
Matters Most
Help your hard-working 
organs produce the energy 
they need to thrive. 

Super Ubiquinol provides 
a highly absorbable form 
of CoQ10 to promote heart 
health and youthful cellular 
energy production.
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Down 
for the 
Count?

If you experience general fatigue, it 
may be due to the decline of NAD+, an 
important coenzyme found in every cell.

NAD+ facilitates the production of ATP, 
which your body uses for fuel. 

The NAD+ Cell Regenerator™ formula 
provides nicotinamide riboside to help 
maintain healthy levels of NAD+.

NAD+ Cell Regenerator™  
and Resveratrol Elite™

Nicotinamide riboside (300 mg),  
bioavailable resveratrol and other  
cell-energizing nutrients in one  
capsule.
Item #02348 • 30 veg. caps

NAD+ Cell Regenerator™ 
300 mg of nicotinamide riboside  
per capsule.
Item #02344 • 30 veg. caps

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.
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The Kaufmann Anti-Aging Institute and the author of 
the book The Kaufmann Protocol: Why we Age and 
How to Stop it (2018). Her expertise is in the practical 
application of anti-aging research. 
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CoQ10 Given Within 24 Hours  
After Ischemic Stroke  

May Improve Neuroprotection   

Supplementation with coenzyme Q10 (CoQ10), 
when given within 24 hours after stroke onset, may 
improve certain biomarkers that relate to neuroprotec-
tion, according to a study published in Neurological 
Research.1 

For this randomized, double-blind, placebo- 
controlled trial, 50 people hospitalized for acute 
ischemic stroke were given either 600 mg per day 
of CoQ10 or a placebo. Treatment started within 24 
hours of the stroke onset and lasted for 30 days.

In the CoQ10 group, there were significant reductions 
in malondialdehyde (a marker of oxidative stress) and 
in IL-6 (a marker of inflammation). 

The CoQ10 group also had beneficial increases in 
superoxide dismutase (an enzyme that defends 
against oxidative stress), and brain derived neuro-
trophic factor (BDNF), which is an important protein 
involved in learning and memory. 

Editor’s Note: “CoQ10 may be considered a therapeutic option for 
enhancing neuroprotection and rehabilitation in stroke patients,” the 
authors concluded.
	 Note that CoQ10 beneficially accumulates in a healthy body at a 
dose of 100 mg/day of an absorbable form of CoQ10 when taken 
with a meal containing some fat. In individuals with underlying condi-
tions, supplemental doses in the range of 200–400 mg/day² have 
been used to raise CoQ10 blood levels to approximately 4.0–7.0 μg/
mL, a range considered supraphysiological (greater than normally 
found in the body), yet beneficial.³ This explains why a much higher 
dose was used in the acute stroke study, as patients likely began 
with low CoQ10 levels.

References
1.	� Neurol Res. 2025 Apr;47(4):232-241. 
2.	�Mol Nutr Food Res. 2023 Jul;67(13):e2200800.
3.	Biofactors. 2008;32(1-4):119-28.
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Taurine Lowers Blood Pressure, 
Enhances Vascular Function  

in Type 2 Diabetics

A randomized, double-blind, placebo-controlled trial 
demonstrated that taurine reduced systolic blood 
pressure and improved endothelial function in indi-
viduals with type 2 diabetes.* 

The study involved 144 adults aged 18-75 with type 
2 diabetes. Participants were randomly assigned 
to receive either 2.4 grams of taurine or a placebo 
daily for 12 weeks.

At the end of the trial, those who received taurine 
experienced an average reduction of 7 mmHg in 
systolic blood pressure, along with a significant 
decline in serum uric acid levels compared to base-
line. 

The placebo group had no significant improvements.

Editor’s Note: Taurine was additionally found to increase plasma 
hydrogen sulfide, which helps relax the blood vessels, and inhibit 
platelet calcium influx.

* iScience. 2025 May 21;28(6):112719.

French Maritime Pine Bark Reduces  
Cellulite in Women

Cellulite is a condition characterized by denting and 
dimpling of the skin, that most often occurs in the 
legs, buttocks and abdomens of women.*

In a randomized, double-blind, three-month study, 
30 women with moderate cellulite were given 150 
mg French maritime pine bark extract per day. 
Another group of 30 women with moderate cellulite 
received a placebo daily for three months. 

The Hexsel Cellulite Severity Score, thigh circumfer-
ence, and other factors were evaluated at the begin-
ning of the study and at 28, 56, and 84 days. 

The authors reported a significant improvement in 
the treated group’s clinical cellulite score after two 
and three months by 12% and 13.6% respectively. 
This was associated with clinical remediation shown 
by photographs, and a significant decrease in the 
upper thighs’ circumference after three months. 

Editor’s Note: In addition, there were significant improvements in 
skin roughness and skin smoothness in the group that received 
French maritime pine bark. No significant improvements were 
observed in the placebo group. 

* Phytomed Plus. 2025 Aug;5(3)100821.



IN THE NEWS

12  |  LIFE EXTENSION  |  JANUARY/FEBRUARY 2025

Metabolic Syndrome 
Increases Early-Onset 

Dementia Risk 

The risk of early onset demen-
tia (diagnosed before age 66), is 
increased in people who have 
metabolic syndrome, according 
to a study in Neurology.*  

Metabolic syndrome is a clus-
ter of conditions—including high 
blood pressure, high blood sugar, 
belly fat, and high lipid levels—that 
increase the risk of heart disease, 
stroke, and diabetes. 

Previous research has also 
tied metabolic syndrome to an 
increased risk of late-onset 
dementia.

To determine its impact on young-
onset dementia researchers stud-
ied 1,979,509 people from 40-60 
years old who underwent health 
checkups in 2009 and were fol-
lowed for an average of 7.75 years.  

Results showed that metabolic 
syndrome was associated with 
24% higher risk of young-onset 
dementia and 21% increased risk 
of vascular dementia. 

Editor’s note: While these findings indicate 
association as opposed to cause and effect, 
the researchers concluded, “These findings 
suggest that interventions targeting meta-
bolic syndrome may help mitigate young-
onset dementia risk.”  

* Neurology. 2025 May 27;104(10):e213599. 
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Senescent
Cells

SenolyticSenolytic  
With age, our body accumulates senescent cells that affect the 
day-to-day function of the healthy cells around them. 

Senolytics are compounds that promote the body’s natural 
processes for clearing senescent cells. 
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bio-available form of Bio-Fisetin® to support healthy aging.
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WILLIAM FALOON

AS WE SEE IT

Anti-Aging Research 
Advances

The good news is that scientists are further validating  
much of what most of you do now to live longer.

And the progress being made in the fields of age-
delay and age-reversal gives us all hope of longevity 
enhancements that were previously unimaginable.

Our regenerative research projects are funded 
solely from proceeds of blood tests and nutritional 
supplements you obtain from us.

Unlike early decades (1970s-1990s) when we were 
ridiculed for suggesting humans could live much 
longer, the most influential people today are also 
pursuing initiatives to restore youthful functionality 
to our aged bodies.

In preclinical studies, a plant extract called luteolin 
has demonstrated potential to fight the aging 
process.1-3

As you will learn on the next page, a more bioavailable  
form of luteolin may enable greater systemic effects.

My gratitude to Life Extension supporters who 
enable us to fund pioneering projects aimed at 
whole-body rejuvenation.

A remarkable number of healthy-longevity findings 
have been published over the past 18 months.

I presented much of this data at a scientific conference  
in July 2025. The audience was thrilled to learn 
how close we may be to significantly extending our 
lifespans.

In upcoming issues of Life Extension Magazine I will 
provide  easy-to-understand advances rapidly occurring  
in the regenerative medicine arena. 
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The question is whether this preclinical evi-
dence translates into real-world benefits for aging  
humans.

This growing body of data on luteolin has spurred 
increasing interest from the scientific community. A 
search for “luteolin” in titles on the National Library 
of Medicine (PubMed) returns over 1,300 new results, 
with exponentially greater results since the year 2009.

Luteolin Research20

The major dilemma with luteolin has been its poor 
bioavailability. 

In an artificial environment, like a cell culture, luteolin 
can reach and penetrate cells, but it doesn’t do this well 
when ingested orally. In animal research, its bioavail-
ability is around 26%.21

Researchers have found that the bioavailability can 
be enhanced significantly when luteolin is combined 
with fibers from the fenugreek plant.

In fact, in a human trial, this formulated luteolin 
achieved “nearly 14” times greater bioavailability than 
an unformulated version.22

Thanks to this bioavailability enhancement, some of 
the benefits of luteolin observed in preclinical studies 
may now be replicated in humans.

Higher dosages around 500 mg have been clini-
cally shown to improve testosterone and libido in men, 
but lower dosages with higher bioavailability may 
be all that’s needed to provide benefits for men and 
women without affecting sex hormones.22 (More on this 
will be published in a future issue of Life Extension®  

Magazine.)

Luteolin and Cellular Integrity

Luteolin is a polyphenol found in foods such as fruits, 
flowers, and herbs.4

It was identified by Life Extension® in 1985 and made 
available as part of a multi-ingredient formula shortly 
after.

Luteolin may exert its anti-aging benefits by modulating  
autophagy,3,5 aka cellular housekeeping, or the body’s 
ability to remove intracellular waste products.6 

With age, the cell’s ability to clear out its damaged 
components declines. This results in the accumulation 
of debris inside our cells that interferes with healthy 
function.7

Autophagy deficits have been implicated in neurode-
generative disorders, cardiovascular diseases, cancer, 
and more.7,8

Luteolin boosts autophagy and may also engage 
the molecular machinery that improves mitophagy, 
which is the selective removal of degraded or damaged 
mitochondria.9

Boosting autophagy and mitophagy has been shown 
to increase or extend lifespan in yeast, nematodes, fruit 
flies, and mice.10

It may do the same in humans.
Preclinical research suggests that luteolin may 

provide some protective effects against the following 
conditions: 

•	� Cancer (liver, breast, lung, GI, bladder,  
pancreatic)4,11,12

•	� Cardiovascular/Atherosclerosis4

•	� Obesity4

•	� Insulin Resistance11,13

•	� Liver disorders4

•	� Kidney disorders4

•	� Brain injury14

•	� Neurodegenerative disorders4,15

•	� Asthma4,11,16,17

•	� Gastrointestinal (GI) disorders4,18

•	� Depression19

Search query: Luteolin

1999-2025
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Summary 

The longevity sciences are advancing at a rapid 
pace. 

Our supporters take advantage of interventions  
available today to live long enough to benefit from dis-
coveries that have already occurred in the laboratory. 

This may soon include cellular reprogramming 
that has reversed certain molecular and physiological 
hallmarks of aging in mice. 

We at Life Extension® are now testing this in aged 
monkeys. (Look forward to research updates on this pri-
mate study in future issues of Life Extension magazine.)  

In the meantime, I am adding 100 mg/day of bioavail-
able luteolin to my personal program based on evidence 
that it may help protect against a range of degenerative 
processes.

For longer life,

William Faloon, Co-Founder
Life Extension® Group 
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CARDIOVASCULAR 

	 •	� Exerted anti-fibrotic effects in the heart.  
Fibrosis is the thickening and scarring of  
connective tissue that inflicts tissue damage  
and loss of function.23 

	 •	� Inhibited platelet activation, oxidative stress,  
and thrombosis in human platelets.24

	 •	� Restored nitric oxide production and supported 
vascular function in mice with diet-induced 
obesity.25

	 •	� Promoted autophagy and cleared out intracel-
lular cholesterol from macrophages, preventing 
them from turning into pro-atherogenic foam 
cells, which contributes to the clogging of  
arteries that causes heart disease.26

	 •	� Reduced cardiac damage caused by hyper- 
lipidemia in rats.27

CANCER 

	 •	� Favorably regulated signaling pathways that  
suppress cancer cell survival and proliferation.28

	 •	� Sensitized tumors to chemotherapeutic agents 
such as cisplatin, oxaliplatin, doxorubicin, and 
Taxol, while potentially reducing their toxicity.29,30

	 •	� Disrupted cancer cells’ adaptation to hypoxia, 
limiting their ability to survive in low-oxygen 
environments.31 

	 •	� Had anti-inflammatory activity in keratinocytes 
(primary cells in the outer skin layer) and fibro-
blasts (most common cells of connective tissue) 
as well as several immune cells.32	

	 •	� In plants, flavonoids protect against UV radiation. 

BRAIN HEALTH AND COGNITION 

	 •	� Inhibited amyloid-beta (protein associated with 
Alzheimer’s), induced cell death and oxidative 
stress.33

	 •	� Suppressed the neuroinflammatory response 
from microglia (immune cells of the brain) and 
astrocytes (helper cells of neurons).14

	 •	� Protected against glutamate-induced neuronal 
cell death by regulating autophagy and mitochon-
drial dynamics,9 and it may promote the growth 
of new astrocytes.34

	 •	� Glutamate is an excitatory neurotransmitter; in 
excessive amounts it can negatively impact  
neuronal health and contribute to brain injury. 

OBESITY AND INSULIN RESISTANCE 

	 •	� Luteolin improved insulin resistance, suppressed 
obesity, and reduced inflammatory macrophage 
infiltration in mice fed a high-fat diet.13

	 •	� Upregulated the expression of genes controlling 
lipolysis (the breakdown of fat).35

AUTOIMMUNE 

	 •	� Regulated macrophage oxidative stress, which 
may improve symptoms associated with lupus.36

	 •	� Inhibited mast cells as well as mast cell-depen-
dent T cell activation which is implicated in  
multiple sclerosis pathogenesis.15 	

	 •	� Mast cells play a pro-inflammatory and modula-
tory role in the pathogenesis of multiple sclerosis.

Summary of Noteworthy Preclinical  
Research Findings on LUTEOLIN
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KIDNEY 

	 •	� Delayed the progression of IgA nephropathy  
(the main cause of end stage kidney disease)  
by attenuating inflammation, oxidative stress,  
and reducing extracellular matrixaccumulation.37 

	 •	� Improved renal function in rats with renal  
injury by reducing oxidative stress, neutro-
phil infiltration, inflammation, and renal cell 
apoptosis.38

LIVER 

	 •	� Reduced liver lesions (abnormal growth) 
through various mechanisms including  
inhibiting inflammatory factors, reducing  
oxidative stress, regulating lipid balance,  
slowing down aggregation of extracellular  
matrix, and induced both apoptosis and  
autophagy in liver cells.39

	 •	� Relieved metabolic dysfunction-associated 
fatty liver disease in rats caused by high-fat 
diets and reduced levels of markers of  
oxidative stress.18

GI DISORDERS 

	 •	� Reduced the incidence of colitis in a  
mouse model of disease and demonstrated 
anti-inflammatory activity.40

	 •	� Alleviated ulcerative colitis by restoring  
intestinal barrier integrity and inhibiting  
pro-inflammatory cytokine production in 
colonic tissues.40

ASTHMA 

	 •	� Attenuated airway inflammation, hyperrespon-
siveness, and mucus production in experimen-
tal asthma models.17

DEPRESSION

	 •	� Ameliorated chronic stress-induced depres-
sive-like behaviors in mice.19

Clinical trials urgently needed to see if these
laboratory findings translate into people.
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BY JOSEPH MEYER

Low levels of vitamin D have been linked to most 
chronic diseases, from cancer to heart disease, as 
well as increased risk of early death.1-4

A major new study reveals one possible reason why. 

Clinical trial results published in 2025 found that four 
years of daily vitamin D intake significantly reduced 
the shortening of telomeres, the protective caps on 
the ends of our chromosomes.5

Telomere shortening is considered one of the hall-
marks of cellular aging.6 

Compared to a placebo, adults who took vitamin 
D3 daily for four years reduced telomere shorten-
ing to such an extent that it may have prevented the 
equivalent of about three years of biological aging 
as measured in leukocyte immune cells.5

By protecting telomeres, vitamin D intake may slow 
certain aging processes and reduce risk for diseases 
that plague older adults.

VITAMIN D 
May Slow Aging by 

Protecting 
TELOMERES
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The Importance of Vitamin D

Studies have found that individuals with low vitamin 
D levels are more prone to age-related diseases,11,12 

while those with higher levels are at a reduced risk for 
many common conditions of aging, including: 

•	 Cardiovascular diseases,13

•	 Metabolic disease,14

•	 Cancer,15,16 

•	 Dementia,17 

•	 Osteoporosis,18 and 

•	 Infectious disease.19

Low vitamin D status is common, especially in older 
adults.20

While vitamin D works in many ways, cell studies 
have suggested that defending telomere health is one 
of its key roles.5,12,21-23 A breakthrough study published 
in 2025 indicates that this effect applies to humans 
as well. 

Vitamin D Prevents Telomere Shortening

An earlier observational study found that those with 
high vitamin D levels had a telomere age approxi-
mately five years younger than those with low D  
levels.21 

And in a small clinical trial of overweight adults, the 
activity of an enzyme called telomerase, which may 
extend telomeres, increased by 19% in those who took 
vitamin D daily for 16 weeks. There was no change in 
placebo recipients.23

A 2025 study published in The American Journal 
of Clinical Nutrition used data from the randomized 
placebo-controlled VITAL trial. This study randomized 
adults over age 50 to receive either 2,000 IU of vitamin 
D3 per day or a placebo.5

Over four years, 1,054 subjects had repeated blood 
sampling to determine the length of their telomeres in 
white blood cells. As expected, telomeres tended to 
shorten with age. But the loss of telomeres was much 
slower in those taking vitamin D.5

Telomeres consist of repeating patterns of DNA base 
pairs. Studies estimate that 24 to 45 base pairs of  
telomere length are lost per year in adults.6,24

Telomeres and Biological Age

Chromosomes are long strands of DNA wrapped 
around proteins. Found in most cells, chromosomes 
contain genes that provide life-preserving instructions 
for our cells.7

Telomeres cap the ends of chromosomes, protect-
ing and preserving the structure and stability of this 
genetic material.6

In youth, telomeres are long and healthy. With age, 
they become progressively shorter. This loss of telo-
meres has been linked to age-related disease and 
reduced longevity.6,8

The rate of telomere shortening has been used as 
a marker of biological aging in research studies for 
years.6,8-10 In human studies, shorter telomeres have 
been shown to predict a higher risk of early death.8

Protecting telomeres has become an important anti-
aging target. 
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What You 
Need 

To Know

Vitamin D’s Effect on 
Telomeres

n	� Low vitamin D levels are associated 
with an increased risk of early death 
and most age-related chronic diseases, 
including cancer, cardiovascular disease, 
and dementia.

n	� A study published in 2025 reveals that 
vitamin D3 intake prevented the contrac-
tion of telomeres, the protective end 
caps on our chromosomes. Telomere 
shortening occurs with age and predicts 
risk of disease and death.

n	� By protecting telomeres, a marker of 
biological age, vitamin D may slow the 
aging process and help reduce risk of 
disease.

In this study, compared to the placebo, those 
receiving vitamin D lost 140 fewer base pairs, 
on average, over four years. The authors 
of this paper stated that this is roughly 
equivalent to three years of less aging in 
the vitamin D group.5 

This is the first time this result was 
observed in a large, placebo-controlled 
clinical trial.5 But previous observational 
studies have also found that higher vita-
min D levels are associated with longer 
telomere length.22

Reducing Biological Aging

In the context of aging, vitamin D’s role is not limited 
to telomere protection.12

Epigenetic changes—which determine how DNA is 
expressed or turned “on” or “off”—represent another 
marker of biological age.25 Among individuals of the 
same chronological age, lower vitamin D levels are 
associated with higher (older) epigenetic age.12,26-28

Other studies show that vitamin D supplementation 
in deficient individuals slows this process, as measured 
by DNA methylation clocks.12,26,29,30

Vitamin D intake clearly provides protection against 
telomere loss and other measures of biological aging.

Summary

Optimal vitamin D levels are critical for overall 
healthy aging.

A recent clinical study in older adults found that 
vitamin D3 intake significantly reduced the rate of 
telomere shortening, helping to slow down biological 
aging as measured by telomere length, and protecting 
genetic material.

This data and other studies provide convincing evi-
dence that vitamin D may help slow the aging process 
and reduce risk for age-related chronic disease. n
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Vitamin D Benefits Breast 
Cancer Patients

In a recent study, women receiving chemo-
therapy treatment for breast cancer were 
randomized to receive either 2,000 IU of 
vitamin D3 or a placebo daily.31 

At baseline, both groups tended to have 
low vitamin D levels, as is often the case 
in cancer patients.

After six months, 24% of subjects receiv-
ing placebo had a “complete pathological 
response” (meaning there were no longer 
signs of cancer). But in those receiving 
vitamin D, a robust 43% of patients had a 
complete response.

That’s a remarkable difference. Overall, 
women whose vitamin D levels were over 
20 ng/mL were over three times more 
likely to successfully respond to treatment 
than those with low levels.
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BY RYAN SHORE 

 

Sleep problems are frustratingly common in Americans.  

One in three adults gets less regular quality sleep than 
the recommended amount.1 

If this sounds familiar, magnesium might help.  

This essential mineral supports relaxation, enhances 
sleep quality and duration,2-4 and promotes more restor-
ative sleep5,6 and daytime performance.2,7 

In a clinical study, elderly adults with insomnia taking 
500 mg of elemental magnesium reported increased 
overall sleep time and sleep efficiency (the percentage 
of time spent asleep while in bed) and decreased time 
to fall asleep and insomnia severity.2  

In another clinical study, adults with sleep problems who 
took 1,000 mg of magnesium-L-threonate had better 
sleep quality than those taking a placebo, and reported 
improved energy, mood, mental alertness, and daytime 
productivity.  

Other forms of magnesium may work similarly.  

 

How  
MAGNESIUM  

Helps You  
SLEEP
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Insomnia is characterized by persistent problems 
with sleep. This may include difficulty falling asleep, 
difficulty staying asleep, or early awakening. 

Age-related sleep changes can also harm sleep 
quality, with reductions in deep sleep and REM sleep.11 

Magnesium and Healthy Sleep 

Magnesium is an essential nutrient that is required 
for the healthy functioning of neurons in the brain and 
hundreds of enzymes in the body.12 

In animals, magnesium has been shown to play a 
role in cellular timekeeping.13  

In the brain, magnesium is essential for maintaining 
a healthy balance of excitatory and inhibitory neuro-
transmission.  

It acts as a natural inhibitor of NMDA channels, 
one of the most abundant excitatory receptors in the 
nervous system. And it boosts the activity of the neu-
rotransmitter GABA, the most abundant relaxation-
associated hormones in the brain.4 

Together, these effects may help reduce anxiety 
and promote a feeling of calm, which may help sup-
port sleep. 

 More Magnesium, Better Sleep 

Magnesium deficiency can negatively impact sleep, 
especially in older adults. It may lead to disorganized 
sleep patterns and disrupted sleep-wake cycles.14 

Chronic insomnia, in turn, may affect mood and con-
tribute to depression and anxiety.15,16 

One possible explanation is that magnesium defi-
ciency negatively affects hormones that regulate 
sleep. For example, studies in rodents show that 
low magnesium levels decrease melatonin—a “sleep  
hormone”3 and increase secretion of cortisol, the 

“stress hormone.”16 
These changes can have a drastic nega-

tive impact on sleep. 
In an observational study of 

nearly 4,000 adults, those with the 
greatest intake of magnesium had  
better sleep quality and were more 
likely to sleep at least seven hours 
a night compared to those with the 
lowest intake.3  

The Importance of Sleep 

Getting enough high-quality sleep is essential for 
maintaining overall health and well-being. 

Chronic sleep deprivation doesn’t just leave people 
feeling fatigued, it’s also linked to a higher risk of seri-
ous health issues. Regular sleep duration of less than 
six hours has been associated with: 

•	 Cognitive decline,8 

•	 Increased risk of falls in the elderly,9 

•	� Chronic diseases including type 2 diabetes, 
high blood pressure, and cardiovascular  
disease,3,8 

•	 Depression and anxiety,9 and 

•	 Overall mortality.8  

In an observational study of community-dwelling 
older adults followed for nine years, elderly men expe-
riencing both insomnia and daytime sleepiness had 
up to a three times greater risk of death from any 
cause, compared to those without these symptoms.10 
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What You 
Need 

To Know

A Better Night’s 
Sleep with 
Magnesium 

n	� Getting enough high-quality sleep is 
essential to health and quality of life. 

n	� Sleep problems like insomnia are 
common, affecting up to 50% of older 
adults. 

n	� The mineral magnesium plays a criti-
cal role in sleep regulation, maintaining 
healthy levels of hormones that impact 
sleep such as melatonin and cortisol. 

n	� In clinical trials, magnesium intake 
increased sleep time, reduced the 
time it takes to fall asleep, decreased 
insomnia severity, and improved energy, 
mood, mental alertness, and daytime 
productivity. 

A systematic review of multiple human 
studies found that low magnesium lev-
els are associated with increased rates of 
daytime drowsiness, snoring, and shorter 
sleep duration.4 

In older adults, magnesium supplemen-
tation helps improve sleep quality and helps 
regulate sleep-related hormones by increas-
ing melatonin and reducing cortisol levels.2 

 What Clinical Studies Show 

The majority of older adults have lower than the rec-
ommended daily intake of magnesium.17,18 

The benefits of magnesium have been shown in 
additional clinical trials. 

In one clinical trial, elderly adults with insomnia took 
either 500 mg of elemental magnesium in the form of 
magnesium oxide or a placebo daily for eight weeks. 
Those taking magnesium had the following results:2  

•	 Higher melatonin levels, 

•	 Lower cortisol levels, 

•	 Increased overall sleep time, 

•	 Improved sleep efficiency, 

•	 Reduced time to fall asleep, and  

•	 Lower insomnia severity index score. 

In this randomized controlled trial of 43 older adults 
with sleep difficulties, participants who took 500 mg 
of elemental magnesium daily (administered as two 
doses of magnesium oxide) for eight weeks, showed 
increased blood melatonin levels, reduced cortisol con-
centrations, and also reported improvements in total 
sleep time, sleep efficiency, and sleep onset latency.2  

A recent study assessed magnesium-L-threonate 
intake in 80 adults aged between 35 to 55 years with 
self-assessed sleep problems.5,6 This form of magne-
sium has been shown to effectively deliver magnesium 
into the brain.19 

In the clinical trial, subjects received either 1,000 
mg of magnesium-L-threonate (providing 72 mg of 
elemental magnesium) or a placebo daily for 21 days. 
At the end of the study, compared to the placebo, those 
receiving magnesium showed improved sleep quality, 
including more time spent in restorative deep and REM 
sleep and less time in light sleep.5  
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Those taking magnesium also reported improved 
energy, mood, mental alertness, and daytime  
productivity.  

In another study focusing on patients recovering from 
open-heart surgery, those receiving 500 mg of magne-
sium oxide daily had improved sleep quality and lower 
levels of anxiety and depression, compared to patients 
receiving standard care without magnesium.20 

Summary 

Sleep problems like insomnia are very common in 
adults. 

Magnesium is critical to healthy sleep, helping to 
regulate sleep-wake cycles and balance hormones that 
affect sleep like melatonin and cortisol. 

In clinical trials, magnesium intake improved sleep 
quantity and quality, leading to more energy and alert-
ness during the day. n
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Life Extension has long emphasized to its readers the importance of this key mineral. While 
all forms of magnesium are absorbed well, maintaining healthy blood levels depends on 
consistent intake rather than relying on a single form. The goal should be to ensure daily 
replenishment through both diet and supplementation. 

Magnesium supplements are available in various forms, each offering distinct properties. 
When selecting a magnesium supplement, the choice depends on individual preference, tol-
erance, cost, quality brand, and health goals. Oral magnesium comes in a variety of different 
formulations which are commonly included but are not limited to:  

•	� Magnesium glycinate is a well absorbed 
form of magnesium to support whole- 
body health.21 It combines magnesium 
with the amino acid glycine.22 Individu-
als who tend to experience occasional 
gastrointestinal discomforts when 
using magnesium supplements prefer 
magnesium glycinate over others. 

•	� Magnesium citrate is another well 
absorbed form of magnesium.23 This 
affordable form is also a good choice 
for those who experience occasional 
gastrointestinal discomfort when taking 
other magnesium supplements. 

•	� Magnesium oxide offers a higher per-
centage of elemental magnesium  
per single dose. It is often found in 
multi-ingredient products as it delivers  
a greater concentration of elemental 
magnesium without increasing the  
number of capsules.24 

•	� Magnesium-L-threonate is a formula-
tion developed by a team of scientists  
at the Massachusetts Institute of  
Technology (MIT). It has been shown 
to effectively deliver magnesium into 
the body.25 It is a better option if you are 
looking for brain health benefits. It has 
been clinically studied to support quick 
thinking and working memory, and it 
promotes overall cognitive health.19 

•	 �Magnesium Acetyl-Taurate combines 
magnesium with the acetylated form 
of the amino acid taurine. Preliminary 
evidence suggests it may help sup-
port relaxation and manage occasional 
anxiety.26 

Forms of Magnesium  



These products are available at  
fine health food stores everywhere.

2024
#1 Rated

Multivitamins | 11 Time Winner!†

TWO-PER-DAY  
Multivitamin provides:

Vitamin A	 1500 mcg RAE^ 
(beta-carotene, and acetate)	

Vitamin B1 (thiamine HCI)	 75 mg

Vitamin B2 	 50 mg 
(riboflavin, riboflavin 5’-phosphate)

Vitamin B3 (niacinamide, 	 50 mg NE• 
niacinamide ascorbate)	  

Vitamin B5 (D-calcium pantothenate)	 50 mg

Vitamin B6 (pyridoxine HCI, 	 75 mg 
pyridoxal 5’-phosphate)	

Folate (5-MTHF)	 680 mcg DFE˚
Vitamin B12 (methylcobalamin)	 300 mcg

Biotin	 300 mcg

Vitamin C (ascorbic acid, calcium 	 470 mg 
and niacinamide ascorbates)	

Vitamin D3 (cholecalciferol) 	(2,000 IU) 50 mcg

Vitamin E (D-alpha tocopheryl 	 67 mg 
succinate, D-alpha tocopherol)	  

Vitamin E 	 20 mg 
(gamma, delta, alpha, beta tocopherols) 	

Iodine (potassium iodide)	 150 mcg

Magnesium (magnesium oxide)	 100 mg

Zinc (zinc citrate, L-OptiZinc® zinc 	 25 mg 
mono-L-methionine sulfate)	

Manganese (manganese citrate, 	 2 mg 
gluconate)	

Chromium [Crominex® 3+ chromium 	 200 mcg 
stabilized with Capros® amla extract  
(fruit), PrimaVie® Shilajit]	

Molybdenum (amino acid chelate) 	 100 mcg

Inositol	 50 mg

Alpha lipoic acid	 25 mg

Bio-Quercetin® Proprietary Blend	 14 mg 
providing 35% quercetin (5 mg) [from Japanese 
sophora concentrate (flower bud)], 30% 
galactomannans (4 mg) [from fenugreek (seed)]	 

Marigold extract [std. to 5 mg 	 11.12 mg 
trans-lutein, 155 mcg trans-zeaxanthin]	

Apigenin	 5 mg

Boron (boron amino acid chelate)	 3 mg

Lycopene [LycoBeads® natural  
tomato extract (fruit)]	 1 mg

Selenium [as sodium selenite, 	 200 mcg 
SelenoExcell® high selenium yeast,  
Se-methyl L-selenocysteine]	

Good Things  
Come in Twos

Crominex® 3+, Capros® and PrimaVie® are patent protected and registered trademarks of Natreon, Inc. Lycored LycoBeads® is a registered trademark  
of Lycored; Orange, New Jersey. SelenoExcell® is a registered trademark of Cypress Systems Inc. L-OptiZinc® is a Lonza trademark, registered in USA.

CAUTION: Individuals consuming more than 50 mcg (2000 IU)/day of vitamin D (from diet and supplements) should periodically obtain a  
serum 25-hydroxy vitamin D measurement. Vitamin D supplementation is not recommended for individuals with high blood calcium levels. 

† Ratings based on results of the 2024 ConsumerLab.com Survey of Supplement Users. More information at www.consumerlab.com/survey.

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.

 ^ RAE (retinol activity equivalents ). °DFE (dietary folate 
equivalents). •NE (niacin equivalents).

For complete list of ingredients and dosages,  
visit www.LifeExtension.com

Two-Per-Day Multivitamin Tablets
Item #02315 • 120 tablets (two-month supply) 

Two-Per-Day Multivitamin Capsules
Item #02314 • 120 capsules (two-month supply)

“Covers all 
the bases.”

Brian
V E R I F I E D 

C U S TO M E R 
R E V I E W



Let  
  the
Sunshine In

This product is available at fine health food stores everywhere.

Caution: Individuals consuming more than 50 mcg (2000 IU)/day of vitamin D (from diet and supplements) should periodically obtain a serum 25-hydroxy vitamin D measurement. 
Do not exceed 10000 IU per day unless recommended by your doctor. Vitamin D supplementation is not recommended for individuals with high blood calcium levels.

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.

Item #01713

125 mcg (5000 IU) • 60 softgels

D3, the sunshine 
vitamin, is key to 

strong bones and 
immune health

Vitamin D3 is the ultimate whole-body health 
supporter. A daily dose of D3 also helps maintain 
healthy cardiovascular function.

“Works great!”
Eric

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



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.

Lactoferrin is a protein found in 
milk that has multiple methods of 

supporting immune function  
and eye health.  

Lactoferrin Caps support a 
healthy immune system, promote 

beneficial bacterial growth and 
support eye health.

Self-Defense 
with 

Lactoferrin

This product is available at  
fine health food stores everywhere.

Contains milk.

Item #01681

60 vegetarian capsules

Two-Month Supply



This product is available at fine health food stores everywhere.

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

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

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

CAUTION: Individuals consuming more than 50 mcg 2,000 IU)/day of vitamin D (from diet and supplements) should periodically obtain a serum 25-hydroxy 
vitamin D measurement. Do not exceed 250 mcg per day unless recommended by your doctor. Vitamin D supplementation is not recommended for individuals 
with high blood calcium levels. If you have a thyroid condition or are taking antithyroid medications, do not use without consulting your healthcare practitioner. 
If you are taking a vitamin K antagonist (e.g. warfarin), consult your healthcare practitioner before taking this product.

Convenience and Cost $avings
=

+Vitamin D Vitamin K

Sea Iodine

Just one capsule daily provides:

Vitamin D3	 125 mcg (5,000 IU) 	  

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

Item #02040

5,000 IU • 60 capsules



42  |  L IFE EXTENSION  |  JANUARY/FEBRUARY 2026

Slow Biological 
Aging and
INCREASE 

HEALTHSPAN 
BY MICHAEL DOWNEY



Scientists have identified 12 hallmarks of aging that 
contribute to degenerative processes and the risk 
of age-related disorders.1-3

A plant extract has been found that targets five of 
the recognized contributors to aging.

In preclinical work, the extract was shown to 
reduce:4

	 •	� Telomere shortening,

	 •	 Oxidative damage,

	 •	 Genomic instability,

	 •	 Cellular senescence, and

	 •	 Chronic inflammation.

In a clinical study published in 2025, adults taking  
this extract for 12 weeks had no significant increase 
in epigenetic age, a major determinant of biological 
age. 

The epigenetic age of placebo recipients, on the 
other hand, increased 1.7 years.4 (You don’t want 
an older epigenetic age.)

Compared to placebo, the extract led to improve-
ments in leukocyte telomere length and stabilization  
of DNA methylation age. 

These results indicate the potential for this extract 
to slow multiple contributors of biological age and 
increase healthspan, the number of years lived in 
good health. 
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This herb is abundant with beneficial flavonoids, 
including didymin.8 In preclinical studies didymin is 
known to boost the function of mitochondria (the energy- 
generating “powerhouses” of cells)7,9 and of endothelial 
cells lining the insides of blood vessels.7,10

An extract of scarlet beebalm, standardized to 4% 
didymin, has been demonstrated to slow mechanisms 
of aging.4

In lab studies, this extract:

	•	� Reduced Oxidative Stress. The extract 
reduced markers of oxidative damage in 
stressed cells,11 and lowered levels of protein 
carbonylation, a type of damage that occurs in 
proteins exposed to oxidative stress.4 

	•	� Slowed Telomere Shortening. Telomeres are 
like “protective caps” that help shield DNA and 
keep genetic material stable.12,13 Telomere length 
and, more importantly, the rate of telomere attri-
tion are strong predictors of species lifespan.14 
Telomere shortening is associated with chronic 
disease, aging, and higher risk of mortality.12,15 

Cells treated with scarlet beebalm extract had 
a significant reduction in the rate of telomere 
shortening compared to untreated cells.4

	•	� Protected Against DNA Damage. In cells 
exposed to harmful substances or conditions 
that damage DNA, the extract reduced markers 
of DNA damage, showing improved DNA repair 
and genomic stability.4

	•	� Decreased Cellular Senescence. 
Dysfunctional senescent cells damage tissues 
and drive aging.16 Scarlet beebalm extract 
decreased a common aging marker in aged 
human cells, indicating reduced cellular  
senescence.4

	•	� Reduced Inflammation and Improved 
Endothelial Function. The extract reduced 
pro-inflammatory markers in endothelial cells, 
and decreased permeability (leakage) in 
microvascular endothelial cells. Excess perme-
ability can increase risk for tissue damage and 
disease.4 

Together, these results indicate anti-aging effects 
and potential cardiovascular benefits. 

Biological Vs. Chronological Aging

Many biological processes are associated with 
degenerative aging.5 

Scientists have identified 12 of these biological  
processes that are called “hallmarks of aging.”1,3

Over the years, adverse changes in these processes 
determine our biological age.5,6

This is different from our chronological age, the 
number of years we have lived. 

Compared to others of the same chronological age, 
those with accelerated biological aging may seem more 
frail, are more likely to develop age-related diseases, 
and have reduced healthspan.5,6

Researchers have searched for ways to slow the rate 
of changes within one or more of these hallmarks of 
aging, hoping to decrease biological aging and increase 
healthspan. 

After testing other candidates, they identified a plant 
called scarlet beebalm, with abilities to target five of 
the hallmarks of aging. 

Beebalm 

Scarlet beebalm is an herb native to North America. 
It has long been used safely by Native Americans to treat 
respiratory infections and dental disorders.7
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Healthier Aging

C. elegans are a type of roundworm that live only two 
or three weeks, making them ideal to study aging.17,18

In a study, worms were divided into three groups. 
One group received no treatment, another was given 
sulfamethoxazole, a compound known to extend health 
and lifespan in C. elegans, and the third group was 
treated with the scarlet beebalm extract. 

Over seven days, the beebalm extract-treated worms 
showed:19

	•	� Increased time spent moving,

	•	� Improved speed, and

	•	� Greater distances moved.

In other words, the extract enhanced physical activity  
and vitality over a significant period of the worms’  
lifetimes.19 

Clinical Trial

In a human study published in 2025, 81 participants 
aged 45-65 took either 100 mg of scarlet beebalm 
extract or a placebo daily for 12 weeks.4

Two markers of biological aging showed favorable 
outcomes in those who took the beebalm extract: 

	•	� DNA methylation age, and 

	•	� Telomere length. 

DNA Methylation Age

DNA methylation is a critical epigenetic process 
and considered as a predictor of healthspan. Scientists 
measure DNA methylation age by analyzing chemical 
tags (called methyl groups) attached to DNA. It is often 
used to help determine biological age.20

In this study the placebo group’s DNA methylation 
age increased by 1.7 years in 12 weeks. The scarlet 
beebalm group, on the other hand, showed no signifi-
cant increase.4

This stabilization of DNA methylation aging shows 
support for cellular function and longer healthspan.

Counter Aging  
Processes with  
Scarlet Beebalm

n	� An extract of the scarlet beebalm plant 
addresses five of the known mecha-
nisms or hallmarks of aging, based on 
cell-based studies.

n	� In a recent human trial, those who took 
scarlet beebalm extract showed no sig-
nificant epigenetic aging during the study, 
while a placebo group aged  
epigenetically by 1.7 years.

n	� This extract also significantly lengthened 
telomeres (the protective caps on  
chromosomes) compared to a placebo, 
and improved quality of life.

n	� By targeting multiple drivers of aging, this 
plant extract may slow biological aging 
and lead to longer healthspan, years of 
healthy life.

What You 
Need 

To Know

Liver



Telomere Length

Telomere shortening is a bio-
marker of cellular aging and is asso-
ciated with age-related disease and  
mortality.21 

The beebalm-supplemented group 
showed an increase in leukocyte (a 
type of immune cell) telomere length 
compared to the placebo group, which 
experienced a decline during the study 
period. 

This suggests that beebalm benefi-
cially lengthened telomeres rather than 
merely preventing their loss.4

Slowing DNA methylation aging 
and reducing telomere shortening may  
contribute to a longer healthspan.

In addition, according to a quality-
of-life questionnaire, those who took 
the beebalm extract engaged in more 
frequent and vigorous physical activity, 
suggesting they felt healthier as they 
aged. 

Summary

An extract of scarlet beebalm has 
been shown to reduce five drivers of 
biological aging, including epigenetic 
alterations and telomere shortening.

In a clinical study, those who took 
this extract for 12 weeks had no sig-
nificant increase in epigenetic age, 
while a placebo group’s epigenetic age 
increased by 1.7 years.

Leukocyte telomere length 
increased among treated participants 
compared to the placebo, indicating 
potential for longer healthspan. n
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1.	 Oxidative damage,

2.	 Telomere shortening,

3.	 Genomic instability,

4.	 Cellular senescence,

5.	 Chronic inflammation,

12 Hallmarks of Aging
Scientists have identified 12 aging hallmarks that increase 
risk of age-related disease and reduced healthspan:1,6,22

Researchers have identified a plant called scarlet beebalm  
with abilities to target five hallmarks of aging in preclinical 
studies, with clinical findings validating two of these effects.4

6.	� Loss of proteostasis  
(protein balance),

�7.	� Disabled autophagy  
(cellular “housekeeping”),

8.	� Deregulated nutrient-sensing,

9.	� Mitochondrial dysfunction,

10.	�Stem cell exhaustion,

�11.	�Altered intercellular  
communication, and

12.	�Dysbiosis (imbalance  
of gut microbes).
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Human Mortality 
and Telomeres

A 2003 study published in  
The Lancet examined telomere length  

in a group of individuals aged 60 or older. 

Those with shorter telomeres had an  
associated 3.18-fold higher mortality rate 

from heart disease and an 8.54-fold higher 
mortality rate from infectious disease.23
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Vitamin K has long been known to support bone health  
by helping to keep calcium in bones.1 

It also helps keep calcium out of blood vessels, where it 
can lead to calcified plaque buildup that contributes to 
coronary heart disease.1,2 

Observational studies show that a higher intake of vita-
min K is associated with lower risk of heart disease 
and atherosclerosis.3-7 In one observational study, those 
with the highest vitamin K intake had a 57% lower risk of  
cardiovascular mortality over 10 years.8 

In clinical studies, vitamin K intake reduced vascular  
calcification9,10 and stiffness11-13 and slowed or prevented 
the progression of blood vessel disease.10,12,14

Studies suggest that both forms of vitamin K (K1 and 
K2) play a role in health outcomes, influencing everything 
from bone health2 to cardiovascular risk2,4 and all-cause 
mortality.15

VITAMIN K and  
Your HEART
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Vitamin K and Cardiovascular Disease

The accumulation of calcium in the arteries and 
heart valves is a major driver of heart and blood vessel 
disease. This calcification causes the tissues to stiffen 
and contributes to atherosclerosis, which narrows the 
blood vessels and increases risk of cardiovascular 
disease, including stroke.26 

If this happens in the coronary arteries, an ischemic 
heart attack can result. In the arteries supplying the 
brain, stroke risk increases.27

Vitamin K2 improves bone health and protects 
against cardiovascular risks. 

It activates the calcium-binding protein osteocalcin 
in bone to maintain bone strength28 and matrix Gla 
protein in soft tissues to reduce calcium deposition in 
areas outside the skeleton, such as arterial walls.29,30 

Matrix Gla protein and Gas6 are present in many tis-
sues, including arterial walls, where their active form 
helps inhibit arterial calcification and may also stabilize 
existing plaques.2 

Without enough vitamin K present, these proteins 
cannot be activated in their active form. The result is 
calcium loss in bones and an increase in calcium in 
arteries, accelerating atherosclerosis and increasing 
the risk of cardiovascular disease.28

In preclinical models, lack of matrix Gla protein 
activity in mice causes the animals to die prematurely 
due to massive arterial calcification and rupture of  
arteries.31,32

What Human Studies Show

Human observational studies consistently find that 
low vitamin K intake is associated with increased  
risk of: 

•	� Coronary heart disease,3,4,6

•	� Hospitalization for atherosclerotic  
cardiovascular disease,3,5,6

•	� Cardiovascular-related death,7,33,34 and 

•	� Death from any cause.15,34,35

In one study of almost 5,000 adults aged 55 and 
older followed for up to 10 years, those with the high-
est intake of vitamin K2 had a 57% lower risk of cardio-
vascular mortality and a 26% lower risk of death from 
any cause compared to those with the lowest intake.8 

What is Vitamin K?

Vitamin K occurs in two forms:16

•	� Vitamin K1, which is primarily found in 
green, leafy vegetables, and 

•	� Vitamin K2, which is found in small amounts 
in some animal products (like egg yolks and 
chicken) and in higher amounts in natto,  
fermented soybeans.

While both forms are beneficial, vitamin K2 has bet-
ter bioavailability and maintains levels in the body for 
longer.17,18

Low levels of vitamin K are commonly seen in older 
individuals.19,20 One study estimated that suboptimal 
levels are found in an astonishing 97% of older adults.21

Vitamin K activates several vitamin K-dependent 
proteins, including ones required for normal clotting 
of blood after an injury.22 

Other vitamin K-dependent proteins include osteo-
calcin, matrix Gla protein, and Gas6.23 These proteins 
regulate calcification through different mechanisms, 
thereby reducing risk of harmful calcification in blood 
vessels2,24 and in soft tissues.2,23,25
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What You 
Need 

To Know

Cardiovascular  
Benefits of Vitamin K

n	 �Vitamin K is required for the activation 
of proteins that keep calcium in bones 
and prevent abnormal calcification in 
other tissues.

n	� In the heart and blood vessels, calci-
fication is one of the major drivers of 
atherosclerosis, coronary heart disease, 
and heart valve disease.

n	� Large observational studies show an 
association between higher vitamin K 
intake and lower risk of heart and blood 
vessel disease, cardiovascular-related 
death, and death from any cause.

n	� In clinical trials, vitamin K intake 
reduced vascular calcification and risk 
of cardiovascular disease.

In another study of over 7,200 subjects followed for a 
median of 4.8 years, the risk of all-cause mortality was 
45% lower in those with the highest vitamin K intake 
compared to those who decreased or did not change 
their intake.35

Results from other observational studies are equally 
impressive:

•	� In a study of over 16,000 women followed for 
an average of eight years, each additional  
10 mcg of vitamin K2 intake daily was associ-
ated with a 9% reduction in risk for coronary 
heart disease.36

•	� In a study of more than 36,000 participants 
followed for an average of 12 years, those 
with the highest intake of vitamin K2 had a 
41% lower risk of peripheral artery disease 
among individuals with high blood pressure 
and a 44% lower risk among those with  
diabetes, compared to participants with the 
lowest intake.37

•	� In a study involving more than 53,000 par-
ticipants followed for about 20 years, higher 
intake of vitamin K1 was associated with 
a 21% lower risk and the highest intake of 
vitamin K2 with a 14% reduced risk of hos-
pitalization for atherosclerotic cardiovascular 
disease compared to those with the lowest 
vitamin K intake.3

•	� In a study of over 55,000 subjects followed for 
up to 21.5 years, the highest intake of vitamin 
K1 was associated with a significantly lower 
risk of aortic valve stenosis, as compared 
to the lowest intake. Aortic valve stenosis is 
a potentially life-threatening condition that 
reduces blood flow from the heart to the rest 
of the body.38

Reducing or preventing calcification in the arteries 
can have dramatic benefits.

Dozens of clinical studies show that vitamin K 
intake reduces vascular calcification and the risk of 
cardiovascular disease.9,10,14 

For example, in a recent study of post-menopausal 
women, taking 180 mcg of vitamin K2 (as MK-7) daily 
for one year, decreased vascular stiffness, which is 
closely associated with the progression of cardiovas-
cular disease.13
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Chronic kidney hemodialysis patients are at an  
elevated risk of vascular calcification and cardiovascu-
lar disease. In a clinical study, 73% of diabetic hemo-
dialysis patients who took a placebo for 24 weeks 
had a worsening of arterial disease, compared to 
only 21% of those who took 375 mcg of vitamin K2 
(as MK-7) daily.12 

Many trials of vitamin K are ongoing, but evidence 
shows that it may help reduce risk of calcification and 
progression of heart disease.

Summary

Calcification in blood vessels is a major component 
of atherosclerosis, which drives heart disease.

Vitamin K helps keep calcium in bones and out of 
arteries. 

Observational studies show a correlation between 
higher vitamin K intake and lower risk of vascular calci-
fication and stiffness, cardiovascular-related mortality, 
and death from any cause. 

Clinical trials also show that vitamin K intake 
improves vascular health and reduces the risk of  
cardiovascular disease. n	
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MICRODOSING  
LITHIUM 
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BY MARSHA MCCULLOCH, MS, RD

Life Extension has reported for years on the benefits 
of low-dose lithium, including the mineral’s potential 
to reduce dementia risk.

In preclinical models, lithium has been shown to 
favorably modulate several biological processes 
involved in aging and disease.1,2 

A human interventional study suggests that it may 
help reduce depression and anxiety in individu-
als genetically predisposed to psychiatric condi-
tions such as depression, bipolar disorder, and 
schizophrenia.3 

An observational study in Japan found that trace 
amounts of lithium in drinking water are associated 
with lower all-cause mortality.4 

A groundbreaking experimental study published in 
the prestigious journal Nature provides some of the 
strongest evidence that lithium may help prevent 
dementia. 

In the study, low-dose lithium orotate nearly restored 
memory in both normal aging mice and in mice with 
an inbred susceptibility to Alzheimer’s-like changes.5

This multi-part study also found that human brain  
tissue from people with dementia was low in lithium.5

Dietary intake of lithium is considered insufficient in 
many regions of the world.6 

An oral microdose of 300 mcg to 2,000 mcg a day 
and higher may provide a wide range of potential 
health benefits. 
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Neurological Dangers of  
Lithium Deficiency

The same scientists put aging mice on a lithium-
deficient diet to see how that affected their brain tissue. 
Some of the mice were genetically altered to develop 
amyloid plaques and Alzheimer’s-like symptoms.5 

Both the dementia-prone and normal mice had  
significant impairments in some measures of learning 
and memory after the deficient lithium diet.

Brain changes in lithium-deficient mice compared to 
mice on a regular diet included:5

•	 Accelerated buildup of amyloid plaque,

•	� Abnormal accumulation of phosphorylated 
tau, which can lead to nerve fiber tangles,

•	� Increased neuroinflammation, impairing the 
ability to clear amyloid, and

•	� Loss of synapses, axons, and myelin 
needed for the transmission of nerve cell 
messages.

An Underappreciated Mineral

High-dose prescription lithium has long been a 
treatment for mood disorders, particularly bipolar  
disorder.7

These doses generally range from 600 to 1,200 mg 
of lithium carbonate daily. This is many hundreds of 
times more lithium than the amounts people get in their 
diet or take as a supplement.7

Some experts have suggested a recommended 
intake of roughly 1,000 mcg, or just 1 mg of lithium 
daily for most adults.7

Lithium is found in very small amounts in water and 
some foods (like grains, legumes, nuts, and leafy veg-
etables), depending on the soil content of the mineral 
in the region.8 

Because the earth’s surface lithium content varies 
from region to region, food and water lithium content 
also vary, making them unreliable sources of the min-
eral. Given the growing evidence of lithium’s health ben-
efits and psychiatric applications, it has been suggested 
that international health agencies consider developing 
guidelines for its recommended daily intake.6

Oral microdoses (1 mg/day) can be taken daily to 
ensure adequate intake.

New Evidence:  
Lithium Fights Dementia

Observational studies have linked long-term expo-
sure to higher levels of lithium in drinking water with 
lower dementia risk9,10 and Alzheimer’s mortality.11 

In small clinical trials, long-term low-dose lithium 
use (in the gluconate or carbonate form, rather than 
orotate) has been shown to slow cognitive and func-
tional decline in participants with mild cognitive impair-
ment.12-14 These human studies found that lithium 
favorably affected Alzheimer’s-related biomarkers13 
and may offer disease-modifying benefits in early 
Alzheimer’s.13-15

A recent multi-part study published in 2025 provides 
powerful new evidence that lithium could play a role in 
dementia prevention.5

Scientists measured 27 minerals in the brain tissue 
from hundreds of older adults who died with or without 
mild cognitive impairment or Alzheimer’s. Lithium was 
the only mineral tested that was significantly reduced in 
the brains of those with mild cognitive impairment or 
Alzheimer’s, compared to healthy brains.5 
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Lithium Orotate Superior to Carbonate

Next, the scientists gave the mice small amounts of 
either lithium orotate, sodium orotate (to test whether 
it was lithium or orotate that explained any effects), or 
lithium carbonate (the form commonly used to treat 
bipolar disorder).5,16

Lithium orotate was significantly more effective than 
lithium carbonate in raising lithium levels in needed 
areas of the brain while avoiding getting trapped in 
amyloid plaque.5

Remarkably, lithium orotate greatly reduced plaque 
buildup, prevented pathological changes and nearly 
restored memory in dementia-prone mice. 

In normal mice, lithium orotate treatment similarly 
improved memory performance and reduced neuro-
inflammation. Mice that were treated with either lithium 
carbonate or sodium orotate had no improvement.5 

What You 
Need 

To Know

Lithium Protects 
Aging Brains

n	 �Lithium is a trace mineral involved in 
biological processes related to aging 
and disease.

n	� A study published in 2025 provides 
new insight into the potential for micro-
doses of lithium to stave off Alzheim-
er’s and other forms of dementia.5

n	� In the study, human brain tissue of 
people who died with Alzheimer’s or 
mild cognitive impairment was found 
to have low lithium levels.5 

n	� In the same study, mice fed a lithium-
deficient diet developed impaired learn-
ing and memory. Low doses of lithium 
orotate nearly restored memory in the 
rodents.

n	� Lithium orotate was shown to deliver 
lithium more efficiently to the brain in 
preclinical research. 
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Lithium and GSK-3

One key way lithium may benefit the brain is by  
inhibiting the activity of glycogen synthase kinase-3 
(GSK-3), a signaling molecule.17

Overactivation of GSK-3 can trigger cognitive 
decline.18,19

In the mouse study, lithium depletion led to 
increased activity of GSK-3. This led to pathological 
brain changes, including increased amyloid plaque and 
phosphorylated tau.5 

Previous studies have shown increased GSK-3 
expression and activity in the brains of people with 
Alzheimer’s.19,20

People with glaucoma, a major cause of blind-
ness in older people and around the world, also have 
increased activation of GSK-3. Preclinical research sug-
gests GSK-3 overactivity can lead to elevated intra-
ocular eye pressure, which damages the optic nerve.21 

People with glaucoma have a higher risk of devel-
oping dementia.22-24 This could mean that low-dose 
lithium intake may have multiple benefits in this  
population.25

Other Effects of Lithium

Preclinical and observational research shows low-
dose oral lithium may have several other benefits, 
including: 

•	� Providing anti-inflammatory and  
antioxidant protection,26,27

•	� Supporting blood vessels,28 and heart  
function,26,29

•	� Protecting bone density and muscle 
mass,26,30 

•	� Promoting metabolic health,26 and

•	� Reducing all-cause mortality.4

A daily microdose of lithium may provide cognitive 
benefits and promote overall healthy aging.

Summary

Lithium prescribed in high doses is used to treat 
bipolar disorder. Emerging evidence suggests that 
microdoses of the mineral may help support brain 
health in aging adults.

A major multi-part study published in 2025 found that 
brain tissue from people who died with dementia was 
low in lithium and that mice given a lithium-deficient 
diet developed Alzheimer’s-like memory problems. 

The lithium orotate form of the mineral raised lithium 
levels in the rodents’ brains and nearly restored their 
memory.

Taking oral microdoses of lithium orotate provides a 
consistent, dependable source of the mineral. n
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RESEARCH UPDATE

Link Between Glucosamine
 and Reduced Mortality

 BY RACHEL MORTON

More than five million people in the U.S. take glucosamine annually, 
largely to support joint health and ease arthritis pain.1

Recent findings indicate this low-cost compound may provide a stun-
ning range of additional benefits.

In two large observational studies, scientists have found a link between 
glucosamine use and reduced risk of death from any cause.2,3

These same studies also found that people taking glucosamine had 
lower rates of several age-related chronic diseases including: 

•	 Cardiovascular disease,4,5 

•	 Alzheimer’s and other forms of dementia,6,7

•	 Type 2 diabetes,8 and

•	 Certain types of cancers,5 

In addition, glucosamine use was linked to lower risk of death from 
major causes such as heart disease, cancer, respiratory, and diges-
tive disorders.3

Glucosamine and  
Joint Health

Glucosamine is a compound 
that acts as a precursor or building 
block for cartilage, the tissue that 
protects and cushions the ends of 
bones at the joints.9

It is commonly taken to maintain 
joint health and prevent or reduce 
the severity of osteoarthritis.9

Clinical trials have confirmed glu-
cosamine’s effectiveness in arthritis, 
whether taken alone or with chon-
droitin, another nutrient often used 
for joint health.10 For example, a 
systematic review of studies found 
that taking glucosamine long-term 
significantly reduced pain in those 
with knee osteoarthritis compared 
to a placebo.11

Reduced All-Cause  
Mortality

Though glucosamine is usually 
taken for joint health, scientists con-
ducting large observational studies 
made a striking discovery: Its use is 
associated with a reduced risk of 
overall mortality.

One population study following 
77,510, individuals (ages 50-76) in 
Washington State over five to eight 
years found that regular users of 
glucosamine, with or without chon-
droitin, had an 18% lower risk of 
death from any cause than those 
who did not use glucosamine.12 
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In another large study, analysis of 
data from the U.S. National Health 
and Nutrition Examination Survey 
(NHANES) found that those taking 
glucosamine and chondroitin had 
a remarkable 27% lower risk of all-
cause mortality, after controlling for 
multiple other factors that could 
affect risk of death.2

A large observational study evalu-
ating the effect of glucosamine on 
mortality was conducted using data 
from the UK Biobank and followed 
approximately 495,077 individuals 
for an average of about 9 years. The 
analysis revealed a 15% reduction in 
the risk of all-cause mortality among 
glucosamine users compared to 
non-users.3 

Lower Disease Risk

Studies have also found that glu-
cosamine use was associated with 
a lower risk of many specific disor-
ders and causes of death.

For example, in the Washington 
state study, those taking glucos-
amine had a 13% lower risk of death 
from cancer and a 41% lower risk of 
death from respiratory diseases.12

In 2025, another analysis of glu-
cosamine supplementation data 
was published, this one also from 
the UK Biobank. Over 52,500 glu-
cosamine users were compared 
to the same number of non-users 
and followed for nearly 14 years. 
Regular glucosamine use was asso-
ciated with an 8-27% lower risk of 
seven different age-related chronic  
diseases.5

In the National Health and 
Nutrition Examination Survey 
(NHANES) study, regular glucos-
amine users were 58% less likely to 
die of cardiovascular causes com-
pared to non-users.2

These findings align with other 
large observational studies. The UK 
Biobank study and related analyses 
have shown that regular glucos-
amine use is linked to lower mor-
tality and a reduced risk of several 
chronic diseases: 

•	� 18-22% lower risk of cardiovas-
cular mortality,3-5

•	� 26% lower risk of respiratory  
disease and mortality,3

•	� 26% lower risk of digestive  
system disease mortality,3 

•	� 18% lower risk of coronary  
artery disease,4 

•	 �17% lower risk of developing 
type 2 diabetes,8

•	 �16% lower risk of developing 
any type of dementia, including 
16% lower risk of Alzheimer’s 
and 26% lower risk of vascular 
dementia,6,7,13

•	� 9% lower risk of stroke,4 and

•	 �6% lower risk of cancer mortality.3

How Glucosamine Works

Glucosamine’s role in building 
cartilage has been well understood 
for years. But the link to reduced 
mortality and disease risk in obser-
vational studies led researchers to 
evaluate its other effects in the body.

Animal studies found that glu-
cosamine may work in a number 
of ways to exert anti-aging effects, 
including:14,15

•	� Activating AMPK. AMP-
activated protein kinase (AMPK) 
is an enzyme that acts as a  
master regulator of cellular 
metabolism. In preclinical studies, 

glucosamine has been shown  
to help activate AMPK and 
increase mitochondrial biogene-
sis—a pathway associated with 
improved metabolic health and 
longevity.15,16 

•	� Improving blood glucose  
levels. Elevated blood sugar  
can lead to type 2 diabetes and 
other metabolic diseases and 
contribute to accelerated aging. 
In aging mice, glucosamine 
intake has been shown to lower 
blood glucose levels, which may 
reduce metabolic diseases asso-
ciated with aging.15

•	� Mimicking a restricted  
calorie diet. Restricting calorie 
intake activates pathways in  
our metabolism that have anti- 
aging effects. In animal models, 
glucosamine intake mimics some 
of the effects of calorie restriction, 
which has been linked to longer 
lifespan in rodents.14,15 

•	 �Enhancing mitochondrial 
health. The mitochondria are  
the powerhouses that supply  
the energy each cell needs to 
function optimally. Declining 
mitochondrial function is a major 
hallmark of aging. In animal  
models, glucosamine helps  
boost mitochondrial function.15,16

•	� Improving protein balance. 
Animal studies indicate that  
glucosamine helps cells main-
tain an optimal, healthy balance 
between protein synthesis and 
breakdown.15,17

In both worms and mice, add-
ing glucosamine or its related nutri-
ent acetylglucosamine to the diet 
has been shown to slow aging and 
extend lifespan.15,17
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In a clinical setting, a 28-day 
randomized controlled trial found 
that 1,500 mg per day of glucos-
amine along with 1,200 mg per day 
of chondroitin lowered levels of the 
inflammatory marker C-reactive 
protein (CRP) by 23% in healthy 
overweight adults.18

These studies support the idea 
that glucosamine may provide ben-
efits beyond joint health. Population 
studies suggest it could have 
broader, body-wide effects, but clini-
cal trials are needed to confirm its 
impact on mortality and disease risk.

Summary

Glucosamine is commonly used 
to help support joint and cartilage 
health. Clinical trials have found long- 
term use may help reduce pain in 
those suffering from osteoarthritis.

Scientists have also found an 
association between glucosamine 
use and a lower risk of death in 
large observational studies. 

Several different observational 
studies have also shown that peo-
ple taking glucosamine have a 
reduced risk of death due to spe-
cific illnesses like cardiovascular 
disease, cancer, and respiratory 
diseases, along with a lower risk 
of developing coronary heart dis-
ease, dementia, type 2 diabetes, 
and other diseases. •

A 2025 study found 20% associated reduced risk of sudden 
cardiac arrest in glucosamine supplement users in the United 
Kingdom.19

Approximately 19.1% of the participants in a 2020 UK Biobank 
study reported regular use of glucosamine supplements.8

This large data set indicates that nearly one in five individuals in 
the United Kingdom regularly uses glucosamine.
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MUSHROOMS 
Help Fight  

Colds and Flu
BY MARSHA MCCULLOCH, MS, RD

Beta glucans, compounds found in mushroom cell 
walls,1 can strengthen immune defenses against 
viruses and other harmful agents,3 while guarding 
against overactive immune responses.4

Beta glucans reduced upper respiratory symptoms 
like runny nose and sore throat by as much as 58% 
in human studies.5,6 

In separate clinical trials, mushrooms7 and isolated 
beta glucans substantially boosted IgA (immuno-
globulin A),8 an antibody that defends against viral 
infections. 

Combining mushroom extracts with beta glucans 
from yeast may optimize immune function to  
protect against colds and flu.
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Beta glucans also have anti-inflammatory effects.1

Two top sources of beta glucans are the cell walls of 
baker’s yeast and specific species of mushrooms.20,21

Shiitake Primes Immune Cells

Shiitake is a mushroom source of beta glucans.20,22,23 
Cell studies show that shiitake extract can inactivate 

some viruses and stop them from replicating.24,25 
In a clinical trial of healthy adults, daily intake of dried 

shiitake mushrooms for four weeks:7

•	� Increased salivary IgA, which protects against 
upper respiratory infections, by 12%, 

•	� Reduced C-reactive protein (CRP), a marker  
of harmful chronic inflammation, by 30%,7 and

•	� Increased the number of specific innate  
immune cells by 60% to 100% and boosted  
the robustness of their defense.7 

Certain components of shiitake, particularly beta 
glucans, prime innate immune cells to be ready for 
harmful intruders.26 

Mushroom Synergy

Two other types of mushrooms,  
maitake,27,28 and chaga,29,30 have also been 
shown to aid the immune system. They are 
both high in beta glucans and antioxidants.

In an analysis of medicinal mushroom 
extracts, chaga ranked highest in anti-
oxidant activity, followed by maitake.31

Preclinical research has shown that 
compounds in chaga mushrooms have 
strong antiviral activity, including against 
influenza.30,32

Combining different types of mushrooms 
may synergistically enhance their immune 
system benefits.33 

In an animal model, the combination 
of maitake and shiitake extracts more 
strongly activated innate immune defenses 
than either mushroom alone.28

Balancing Immune Function

An underactive immune system increases susceptibility  
to infections like colds and flu and certain diseases like 
cancer.9,10

An overactive immune system can contribute to 
recurrent or chronic immune-mediated diseases such 
as allergies and autoimmune disorders.11

Beta glucans are a type of fiber found in mushrooms 
and other fungi that can stimulate and help regulate the 
body’s immune cell activity.3,12

Beta glucans activate cells involved in the two major 
types of immune responses: 

•	� Innate immunity, the body’s first, general  
line of defense against viruses and other  
pathogens,13,14 and

•	� Adaptive immunity, a longer-term, targeted 
immune response against a specific  
pathogen.13,15

Some of their immune benefits come from how they 
interact with the gut microbiome, an immune system 
regulator.16-18 Because beta glucans are indigestible 
fiber, they serve as prebiotics that nourish beneficial 
bacteria.19

LACTOBACILLUS

Gut bacteria, microbiome

Beta 
Glucans
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n	� Shiitake, maitake, and chaga mushrooms 
contain compounds called beta glucans, 
which support healthy immunity and help 
defend against viruses like colds and flu.

n	� In clinical trials, beta glucans from yeast 
reduced upper respiratory symptoms like 
runny nose and sore throat by as much 
as 58% and reduced the severity of sea-
sonal allergy symptoms by 52%.

n	� A blend of shiitake, maitake, and chaga 
mushroom extracts with beta glucans 
from yeast can provide substantial 
immune system support and reduce the 
impact of colds and flu.

Beta Glucans Fight Infections

Mushrooms have many beneficial compounds, but 
beta glucans are believed to be the most central to viral 
defense. They are found in mushrooms and can also 
be isolated from yeast. 

In an initial human study, researchers gave beta 
glucans to healthy adults daily for three months during 
peak cold and flu season.34 

The treatment group developed significantly fewer 
fevers than the placebo group. 

None of the treatment group missed work or school 
due to colds, while placebo recipients missed an  
average of 1.4 days. 

The immune benefits of beta glucans have been 
further confirmed in many clinical trials.3,21 

Its effects are especially remarkable in those more 
susceptible to upper respiratory infections, including 
older adults and people who are mentally or physically 
stressed.3,6,35-37



Other Immune Effects

Infections aren’t the only immune system threat. 
Allergies can also arise from a dysfunctional immune 
system.

In a clinical trial, adults with moderate ragweed  
allergies were given 250 mg of beta glucans from yeast 
every day for a month during allergy season.5

Compared with a placebo, the treatment group had 
a 28% reduction in the number of allergy symptoms 
and a 52% reduction in symptom severity, including 
nasal and eye symptoms.5 

Combining mushroom extracts and beta glucans 
may provide comprehensive immune support. 

Summary

Shiitake, maitake, and chaga mushrooms contain 
beta glucans, compounds that support the immune 
system.

More than a dozen clinical trials have shown that beta 
glucans help bolster immune defenses against upper 
respiratory infections like colds and flu. 

Beta glucans can also help calm overactive immune 
responses that lead to allergy symptoms.

A combination of mushroom extracts and beta glucans  
isolated from baker’s yeast may optimize immune system 
function and help ward off upper respiratory infections. n
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In clinical trials:

•	� Middle-aged to older adults taking 250 mg  
of yeast beta glucans daily during winter had 
fewer colds and flu and a shorter duration of 
symptoms than placebo recipients.37

•	� Moderately stressed women who took 250 
mg of beta glucans daily for three months had a 
58% reduction in upper respiratory symptoms 
compared to a placebo.6

•	� Runners who took 250 mg of beta glucans daily 
for 28 days after running a marathon (a stressor 
which can suppress immunity) had a 37% 
reduction in the number of days with cold or flu 
symptoms compared to placebo recipients.8

•	� Moderately active adults taking 250 mg of 
yeast beta glucans for 10 days had a 32% 
increase in immune-protective salivary IgA two 
hours after a strenuous exercise test, compared 
to a placebo.8 

A systematic review and meta-analysis of 13 random- 
ized controlled trials found that yeast beta glucans  
significantly lowered the risk of upper respiratory tract 
infections in healthy people. 

Compared to placebo, beta-glucan supplementation 
reduced the likelihood of developing an upper respiratory  
tract infection by 34%, decreased the number and  
duration of episodes by 31%, and often improved  
symptom severity.21

Chaga mushroom 
on birch trunk.

Maitake mushrooms 
on tree stump.

Shiitake mushrooms
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BROCCOLI 
Protects the Aging Brain 



BY ROGER STANTON

Everyone knows that broccoli and other 
cruciferous vegetables are good for you. 

One reason is a cruciferous nutrient 
called sulforaphane that has been shown 
to have potent anti-cancer activity.1,2

Researchers are now finding preclinical 
evidence indicating sulforaphane offers 
protection for our aging brain as well.3-7

In animal models it defends against vari-
ous forms of degenerative brain damage, 
from strokes to Alzheimer’s.8-12 

In two studies of healthy older humans, 
it has been shown to improve mood and 
cognitive function.13,14
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Preclinical and some clinical evidence has shown 
some of the other ways sulforaphane protects cells 
and tissues, including:

•	 �Improving mitochondrial health. Studies 
show that it helps restore mitochondrial func-
tion in aging tissues, increases ATP out-
put, and protects against oxidative damage. 
These benefits are linked to better muscle and 
heart performance, as well as some protec-
tion against age-related cognitive decline in 
animal models.12,19-21

•	 �Reducing inflammation. Sulforaphane inhib-
its the activity of NF-kB (nuclear factor-kappa 
B), the master regulator of harmful chronic 
inflammation that drives age-related diseases, 
as well as cancer.22,23

•	 �Improving insulin sensitivity. Human and 
animal studies show that sulforaphane 
improves cellular metabolism, insulin sen-
sitivity, and blood sugar levels, suggesting 
its potential as an anti-diabetic nutrient that 
may help mitigate the effects of high blood 
sugar.24-28

•	 �Protecting against glycation. In diabet-
ics and healthy adults, glucose can attach 
to other molecules in the body. This process, 
called glycation, contributes to accelerated 
aging and risk for disease. Sulforaphane 
reduces damage from glycation, including in 
brain cells.29-31

Protecting the Brain

All these actions have direct benefits for the brain. 
Oxidative stress,32 neuroinflammation,32 mitochon-

drial dysfunction,33 and glycation32 all contribute to 
neurodegenerative disease and risk for cognitive 
impairment. 

Metabolic dysfunction and insulin resistance in the 
brain are so closely connected to the development of 
dementia that some researchers refer to Alzheimer’s 
as type III diabetes.34

In preclinical models, sulforaphane has been shown 
to help mitigate these risks.

Cell and animal models indicate that sulforaphane 
provides protection against brain injury and loss of  
cognitive function.

Sulforaphane Defends Cells

Broccoli, cabbage, Brussels sprouts, and other  
cruciferous vegetables give off a pungent odor when 
they are cooking. That’s because sulfur-containing 
compounds are being released, called glucosinolates, 
such as glucoraphanin.15

Glucoraphanin is a precursor to sulforaphane. 
When we eat cruciferous vegetables, the precursor 

mixes with an enzyme in the plants called myrosinase, 
producing sulforaphane.16 

Sulforaphane is recognized as an anti-inflammatory 
compound linked to a wide range of health benefits.3

Sulforaphane works by activating Nrf2, a protein that 
is involved in cellular detoxification and that switches 
on protective genes, enabling cells to defend against 
stress and harmful toxins.17,18
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What You 
Need 

To Know

For example, in rodent models of neurodegenera-
tion, including Alzheimer’s and Parkinson’s, sulfora-
phane reduces signs of pathology in the brain and 
improves cognitive function.4,9,35,36

Researchers have also found that in preclinical mod-
els, sulforaphane has been shown to defend against 
acute and chronic ischemic brain damage (impaired 
blood flow to the brain), including strokes.10,11,37-39

In models of acute stroke, and chronic vascular 
impairment in the brain, sulforaphane intake reduces 
damage done to the brain while protecting against 
cognitive impairment that normally results from these 
injuries.

In a piglet model of ischemic injury, for example, 
giving the animals sulforaphane resulted in an almost 
doubling of neuron viability in affected brain regions.39

In models of traumatic brain injury and surgical 
anesthesia, sulforaphane protects against cognitive 
dysfunction.8,40

 Human Studies

Human studies provide evidence of sulforaphane’s 
effects on the brain and mental function.

In one trial, healthy, older adults took sulforaphane 
or a placebo daily for 12 weeks. While the placebo 
had no effect, taking sulforaphane led to significant 
improvements on tests of cognitive function, including 
overall processing speed and memory.13

How Broccoli 
Boosts Brain Power

n	� Scientists have long recognized the 
health benefits of cruciferous vegeta-
bles like broccoli, cabbage, Brussels 
sprouts, and kale.

n	� Sulforaphane, a sulfur-containing com-
pound derived from these vegetables, 
has been shown to be responsible  
for many of these benefits, including 
anticancer activity.

n	� Scientists have found in preclinical 
studies that sulforaphane also sup-
ports brain health and reduces risk  
for disease in the brain.

n	� In animal models, sulforaphane has 
demonstrated benefits for various  
neurological conditions, including  
cognitive decline, dementia, and stroke.

n	� Human trials show that sulforaphane 
intake can improve cognitive perfor-
mance and mood.
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In another trial of healthy, older adults, sulforaphane 
intake led to improvement in cognitive function and a 
decrease in negative mood.14 

In two clinical studies in patients being treated for 
the serious psychotic disorder schizophrenia, the addi-
tion of sulforaphane resulted in some symptomatic 
improvement, and in one study improved inflamma-
tory status as measured by C-reactive protein (CRP) 
and antioxidant status as measured by superoxide 
dismutase.41,42

In a six-week clinical trial of patients with a recent 
history of heart procedures experiencing mild to mod-
erate depression, sulforaphane significantly reduced 
depressive symptoms, producing a greater drop 
in depression evaluation scores and higher clinical 
response rates (30% vs. 6.7%) than placebo. 

These results suggest potential benefit and safety 
in this specific population (heart surgery patients who  
suffer post-surgery depression) and warrant larger simi-
lar studies.43

There are currently several ongoing clinical trials 
of sulforaphane in the U.S. for conditions including 
Alzheimer’s,44 Parkinson’s,45 brain injury,46 and more. But 
the compound’s neuroprotective benefits are already 
promising.

Summary

Sulforaphane is a potent cellular defender derived 
from cruciferous vegetables like broccoli. 

It has shown beneficial activities in the brain, includ-
ing in animal models of stroke, Alzheimer’s, and other 
neurodegenerative diseases.

In human studies, sulforaphane intake improved 
cognitive performance in healthy adults. Clinical trials 
for various neurological and psychological conditions 
are currently in progress. n
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Maximize Sulforaphane 
Delivery

Broccoli contains glucoraphanin (a sul-
foraphane precursor) and an enzyme 
called myrosinase, which converts gluco-
raphanin into sulforaphane.

These two compounds are found in dif-
ferent parts of broccoli cells. When we 
eat the vegetable, they mix together to 
form sulforaphane.

Sulforaphane is unstable, making it dif-
ficult to take orally. Inspired by nature, 
scientists created a formula that includes 
the precursor glucoraphanin from broc-
coli seeds and a robust and stable form 
of the enzyme myrosinase from mustard 
seed powder.

When taken this way, the two compounds 
only combine during digestion, releas-
ing sulforaphane in the gut. That allows 
it to be rapidly absorbed and circulated 
throughout the body.
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16 	 LONGEVITY RESEARCH ADVANCES

Life Extension is funding a gene therapy study to reverse aging 
in old monkeys, while identifying plant extracts to help people 
fight degenerative processes today.

24	SLOW TELOMERE SHORTENING

In a human study, adults who supplemented with vitamin D for 
four years significantly reduced telomere shortening.

42	 COUNTERACT 5 HALLMARKS OF BIOLOGICAL AGING

Adults taking a standardized plant extract showed no increase in 
epigenetic age, while preserving telomere length and stabilizing 
DNA methylation.

72	 GLUCOSAMINE AND MORTALITY RISK

Two large observational studies found that glucosamine, used to 
support joint and cartilage health, was associated with a reduced 
risk of mortality from any cause. 

78	 MUSHROOMS HELP FIGHT COLDS/FLU

Beta glucans with mushroom extracts can enhance immune 
functions. In trials, yeast beta glucans reduced upper respiratory 
symptoms by up to 58% and severity of seasonal allergy 
symptoms by 52%.

88	BROCCOLI AND THE AGING BRAIN

In clinical trials, sulforaphane, found in broccoli, improved 
multiple aspects of cognitive function, including processing 
speed and memory. 

IN THIS EDITION OF LIFE EXTENSION MAGAZINE®

16 24

72

78 88

42


