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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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500 mg 
60 vegetarian capsules

This product is available at fine health food stores everywhere.

CurcuminUP TO 45 TIMES GREATER  
BIOAVAILABILITY

Patented technology combining turmeric and 
fenugreek blend (500 mg) results in up to 45 

times greater bioavailability of free curcuminoids.

 



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.
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Net Wt. 233 g (0.51 lb)

Whether you’re in the office, at the gym, or helping your kids 

with their math homework, you need energy. Fuel your mind 

and body with Creatine & Acetyl-L-Carnitine Energy Plus. This 

convenient powder helps fight physical and mental fatigue 

and promotes healthy energy production, cognitive function, 

exercise performance, and recovery. Power through your 

day—no athletic skills required. 



 
Item #02121

60 vegetarian capsules

FOR BRAIN, HEART, AND OVERALL HEALTH

M A I N T A I N  H E A L T H Y

HOMOCYSTEINE  LEVELS

Just one daily capsule of HOMOCYSTEINE RESIST provides:

5-MTHF (activated folate)	 8,500	mcgº

Methylcobalamin (activated vitamin B12)	 1,000	mcg

Pyridoxal 5’-phosphate (activated vitamin B6)	 100	mg  

Riboflavin (vitamin B2)	 25	mg 

ºDFE (Dietary Folate Equivalents)

Homocysteine Resist supports healthy levels 
of homocysteine, an unfavorable amino acid 
that can increase with normal aging.

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.
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health food stores everywhere.
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Biologically Biologically 
ActiveActive  

Item #01945

60 vegetarian capsules

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

CAUTION: Temporary flushing, itching, 
rash, or gastric disturbances may occur.

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

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



 

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 No. 7,318,938  
and is a registered trademark of Natreon, Inc.

 

M A N A G E  S T R E S S

Ashwagandha has been shown to:

•	 Support a healthy response to everyday stress

•	 Promote emotional well-being

•	� Encourage already-healthy levels of cortisol,  
the stress hormone 

Optimized Ashwagandha provides standardized 
leaf and root extracts at a low cost.

 

    
Ashwagandha 

E X T R A C T

Optimized
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skin with 
Vegan Pro 
Collagen!
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CoQ10 Improves Early Recovery  
from Heart Attack

Results from an analysis of a clinical trial 
revealed a benefit for the use of coenzyme Q10 
with standard treatment during early recovery 
from heart attack in comparison with standard 
treatment alone. 

Investigation of CoQ10’s mechanisms of action 
suggested a healthier inflammatory response 
among people who consume CoQ10.*

The trial included 120 heart attack patients who 
underwent stent placement and were treated 
with antiplatelet therapy and statin drugs. (Statins 
decrease CoQ10 synthesis.) Sixty-one partici-
pants received 30 mg CoQ10 per day. (A low 
dose compared to what most supplement users 
take today.)

At one- and three-month follow-up examina-
tions, trial participants who were given CoQ10 
had greater increases in ejection fraction (which 
is reduced in heart failure) than the control group. 
At three months, B-type natriuretic peptide (which, 
when elevated, can indicate heart failure) had 
declined to a greater extent among those who 
received CoQ10. These improvements suggest 
that CoQ10 supported early heart-function recov-
ery.

Editor’s Note: Investigation of CoQ10’s mechanisms of action 
in a concurrent mouse study  
suggested that there was less inflammation in  
the hearts of mice receiving CoQ10 than in  
those who did not get it.

* BMC Cardiovasc Disord. 2024 Jan 28;24(1):76.
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Green Tea Intake Lowers Risk of 
Cardiovascular Disease in Diabetics

Overweight/obese diabetics with a high intake of 
green tea had a lower risk of developing cardiovas-
cular disease, coronary heart disease, and stroke 
than those who did not consume it.*

Researchers evaluated data from 4,756 overweight 
or obese diabetic participants in the Comprehensive 
Research on the Prevention and Control of the 
Diabetes program, an ongoing epidemiologic study 
in China. They were followed up for a little more 
than six years. 

Compared with participants who did not consume 
green tea, those who used five grams or more of 
green tea leaves per day had a 29% lower risk of 
cardiovascular disease, a 40% lower risk of coro-
nary heart disease and a 30% reduction in the risk 
of stroke. 

Editor’s Note: “Green tea possesses a great amount of anti-
oxidant components including free amino acids, caffeine and 
polyphenols,” the authors stated. 

* Arch Public Health. 2024 Feb 2;82:18.

Antioxidant Consumption Linked  
to Less Visceral Fat

A study published in Nutrition Research found a link 
between increased consumption of antioxidants and 
decreased visceral adipose tissue.* Visceral fat sur-
rounds the organs within the abdomen. 

The study included 10,389 participants in the 
National Health and Nutrition Examination Survey 
(NHANES) 2011–2018. 

Visceral adipose tissue areas were measured with 
DXA scans. Responses to dietary recall interviews 
provided information concerning antioxidant nutri-
ent intake. The Composite Dietary Antioxidant Index 
was calculated from intake levels of vitamins A, C 
and E, carotenoids, selenium, and zinc.

Higher Composite Dietary Antioxidant Index values 
were associated with lower visceral adipose tissue 
areas. Compared with individuals whose values were 
among the lowest one-third of subjects, those whose 
values were among the top third had significantly less 
visceral fat.

Editor’s Note: An unhealthy amount of visceral fat is associated 
with an increased risk factor for diabetes, cardiovascular disease, 
metabolic-associated fatty liver disease, and some types of can-
cer, the authors noted. 

* Nutr Res. 2024 Jan 26;124:13-20.
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Branched Chain  
Amino Acids Boost  

Concussion Recovery

A pilot, double-blind, randomized 
controlled clinical study revealed a 
benefit for branched chain amino 
acids in the treatment of concus-
sion.* Branched chain amino acids 
are among the building blocks of the 
body’s proteins. 

The trial included 38 concussion 
patients aged 11–34. Participants 
received 15, 30, 45 or 54 grams of 
branched chain amino acids or a pla-
cebo daily for 21 days. Daily neuro-
cognitive tests were conducted, and 
symptoms, physical and cognitive 
activity and other factors were evalu-
ated. 

At the trial’s conclusion, participants 
who were given branched chain 
amino acids had decreases in total 
symptom scores in a dose-dependent 
manner. Return to physical activity 
also improved in association with 
the amount of branched chain amino 
acids received.

Editor’s Note: There was a “significant reduc-
tion in total symptom score” (decrease of 4.4 
points on a 0-54 scale for every  
500 grams of study drug consumed),” re-
searchers concluded, and an increase in “return 
to physical activity (increase of 0.5 points on a 
0-5 scale for every 500 grams of study drug 
consumed).” 

* J Neurotrauma. 2024 April 11.
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TAURINE

Taurine is a low-cost amino acid that 
provides whole-body support.1 

But taurine blood levels in elderly 
humans are 80% lower than younger 
people.2

Lower taurine levels in humans were 
associated with age-related issues.2

References: 
1. Mol Med Rep. 2021 Aug;24(2).
2. �Singh P, Gollapalli K, Mangiola S, et al.  

Taurine deficiency as a driver of aging.  
Science. 2023 Jun 9;380.
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This product is available at fine health food stores everywhere.

This produces a high content of  
s-allyl-cysteine, a phytocompound 
associated with cardiovascular health.1-4

Clinical research has shown that aged 
black garlic provides targeted support for 
healthy serum triglycerides, blood pressure, 
and cholesterol within normal range.4

Black garlic  
is created through  
a patent-pending,  
solvent-free 90-day  
aging process. 

References
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2.   Journal of Functional Foods. 107(2023):105657.
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4.   OAJCAM. September 20, 2023;6(1).

Item #02530

30 vegetarian capsules

for Heart Health
Black Garlic

Aged 



Ayuric® is a registered  
trademark of Natreon, Inc.  

with patents pending.

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.

Item #01921

60 vegetarian capsules

“I won’t be without 
this product.”
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V E R I F I E D C U S TO M E R 

R E V I E W URIC 
ACID 
CONTROL    

SUPPORT HEALTHY 
URIC ACID LEVELS

  

A tannin-rich extract derived from the edible fruit of the 
Terminalia bellerica tree helps keep uric acid levels within 
healthy range.

This patent-pending, standardized extract from Terminalia 
bellerica supports healthy expression of two critical 
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Roughly one in three adults in the U.S. 
has metabolic syndrome.1 This puts 
them at increased risk of heart disease, 
stroke, and type II diabetes.2

Few people even know they have it. To 
be diagnosed with metabolic syndrome, 
individuals must have at least three of 
the following conditions:

	 •	� Large waist circumference  
(reflecting excess abdominal fat), 

	 •	� Elevated blood pressure, 

	 •	� Impaired fasting blood sugar, 

	 •	� Low HDL (“good”) cholesterol, and 

	 •	� High triglyceride levels.

Here’s the good news: Research shows 
that oral intake of magnesium may be a 
helpful tool in managing the conditions  
that make up metabolic syndrome.  
However, 45% of people in the 
United States are deficient in dietary 
magnesium.3

In human studies, magnesium intake: 

	 •	� Improves blood sugar levels and 
insulin resistance,4-6

	 •	� Reduces elevated blood pressure,5

	 •	� Lowers markers of inflammation,5

	 •	� Reduces triglycerides,7,8 and

	 •	� Improves cholesterol levels.7,8 

BY STEVE PAGE, OT/L, PHD, MS, MOT

How
MAGNESIUM

Helps Prevent 
Metabolic Syndrome



Dangers of  
Metabolic Syndrome

Metabolic syndrome has become a major public 
health concern. Up to a third of Americans already 
have it,9 and millions more are at a high risk with at least 
two of the three conditions that mark it.

Metabolic syndrome refers to a cluster of disorders 
including abdominal obesity, high blood pressure, low 
HDL cholesterol, high triglycerides and high blood 
sugar.1

That’s a drastic problem. People with metabolic 
syndrome are at much higher risk for chronic diseases, 
including cardiovascular disease, type II diabetes, 
fatty liver, and some types of cancers.2

Moreover, while metabolic syndrome is very  
common in older adults,10 it is increasingly being seen 
at younger ages as well.11 

When health care practitioners choose medical 
treatment for metabolic syndrome, that means they 
will be treating each contributing condition separately, 
frequently resulting in a “cocktail” of medications. This 
may include drugs for high blood pressure, high  
cholesterol, and additional medications for other  
conditions.2 

However, the generally recommended first-line  
treatment targets lifestyle, including improving diet and 
engaging in regular exercise.2 

But there’s another factor that’s often overlooked: 
ensuring adequate intake of magnesium.

HOW MAGNESIUM HELPS PREVENT METABOLIC SYNDROME

Importance of Magnesium
Magnesium insufficiency and deficiency are con-

tributors to metabolic disease, including type II diabe-
tes.12,13 Magnesium is found in low concentrations in a 
variety of foods, including spinach, almonds, cashews, 
avocado, black beans, and pumpkin and chia seeds.14   

Magnesium is required for the proper function of 
hundreds of enzymes that regulate protein synthesis, 
muscle and nerve function, and more.14

Magnesium has shown a remarkable ability to help 
prevent or reverse multiple risk factors for metabolic 
syndrome. 

Combating Metabolic Syndrome
High blood sugar is a common condition seen in 

metabolic syndrome. Magnesium helps regulate blood 
sugar5,14 by binding to insulin receptor  proteins on cells, 
enabling glucose uptake.5 This reduces sugar in the 
bloodstream.15 Deficiency of magnesium negatively 
impacts these functions.

This may explain why people who consume more 
magnesium have lower incidences of type II diabe-
tes.16,17 One meta-analysis of population studies includ-
ing 637,922 people found that the risk of developing 
type II diabetes was reduced by as much as 13% for 
every 100 mg per day increase in magnesium intake.18

A review of controlled clinical trials confirmed that 
taking oral magnesium improves blood sugar levels 
and insulin resistance in those at high risk for type II 
diabetes.4 
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Human Studies Test Magnesium
In a clinical trial of individuals with prediabetes, 

participants were randomized to receive 382 mg of 
magnesium or placebo. After four months, the group 
supplementing with magnesium had about 11.6% lower 
fasting blood glucose levels, and an 8.8% decrease in 
post-meal glucose as compared to the placebo group.19

In addition, magnesium helps relax the muscle cells 
in blood vessel walls,20 reducing high blood pressure.21 
Elevated blood pressure is another condition associated 
with metabolic syndrome and is a risk factor for stroke 
and early mortality.22

In a meta-analysis of 34 clinical trials, oral intake 
of magnesium (median dose: 368 mg daily) reduced 
systolic (top number) and diastolic blood pressure in 
a median time period of just three months.21

Obesity can cause low-grade chronic inflammation.23 
Inflammation and obesity are drivers of metabolic syn-
drome.24 Studies have shown an association between 
low magnesium intake with increased inflammation and 
increased risk of cardiovascular diseases, high blood 
pressure and type II diabetes. A meta-analysis of seven 
observational studies showed that dietary magnesium 
intake is inversely associated with C-reactive protein 
levels (a marker of inflammation).25 

A meta-analysis of randomized-controlled trials 
showed that magnesium supplementation reduced 
C-reactive protein levels in individuals with elevated 
levels of this maker of inflammation.26

HOW MAGNESIUM HELPS PREVENT METABOLIC SYNDROME
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Help Ward Off  
Metabolic Syndrome

n	� Metabolic syndrome is a cluster of  
conditions that include a large waist  
circumference (indicating excess  
abdominal fat), elevated blood pressure, 
high blood sugar, low HDL cholesterol,  
and high triglycerides. 

n	� Having three or more of these conditions 
increases risk for heart disease, type II 
diabetes, stroke, and premature death.

n	� Oral intake of the mineral magnesium  
can help prevent or reverse the conditions 
that make up metabolic syndrome.

n	� In clinical studies, magnesium intake 
reduced high blood sugar and blood 
pressure, lowered triglycerides and  
markers of inflammation, and improved 
cholesterol levels.

W H A T 
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An additional large review found that taking oral 
magnesium improved multiple risk factors for heart 
disease and metabolic syndrome, including:27 

	•	� Reducing fasting blood glucose levels,

	•	� Lowering triglyceride levels, 

	•	� Reducing LDL (bad) cholesterol, 

	•	� Increasing HDL (good) cholesterol, and 

	•	� Lowering systolic blood pressure levels. 

Given all these benefits, magnesium can be a helpful 
tool in managing metabolic syndrome.

Summary
Having metabolic syndrome increases the  

likelihood of developing type II diabetes, heart disease, 
strokes, and other chronic conditions. Magnesium 
levels are frequently low among those with metabolic 
syndrome and its risk factors. 

Clinical studies show that oral intake of magnesium 
can help improve multiple conditions that make up meta- 
bolic syndrome, including abnormal blood pressure,  
blood sugar, cholesterol, and triglyceride levels. •
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acids, promotes glutathione synthesis.1,2
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Safely Lower Uric Acid Levels 

Up to 20% of adults have elevated 
uric acid levels.1

High uric acid levels are associ-
ated with gout, kidney stones and 
kidney disorders.2 Uric acid levels 
have been shown to gradually rise 
with increasing age.3-6

An extract from a plant called 
Terminalia bellerica was found 
in a clinical trial to help most 
participants achieve targeted uric 
acid levels without prescription 
medication.7

T. bellerica supplementation 
offers a leap forward in safely 
lowering high uric acid levels.

Elevated Uric Acid  
Can Occur in Many  
Serious Conditions

Elevated levels of uric acid are 
associated with gout, an often-
excruciating form of arthritis. But 
people with cardiovascular and met-
abolic risks can also have high uric 
acid levels. 

These conditions include meta-
bolic syndrome and insulin resis-
tance, elevated blood pressure,8 
atrial fibrillation,9 chronic kidney dis-
ease, and cardiovascular disease.6 
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Additional benefits included low-
ered CRP (C-reactive protein), a 
marker of systemic inflammation) 
and improved endothelial function 
(a sign of blood vessel health).

These results indicate the poten-
tial benefits of T. bellerica for those 
with kidney disease and high uric 
acid levels.

Summary

Levels of uric acid rise with age.
Elevated uric acid levels have 

long been known to cause gout, the 
painful arthritic condition. 

They are also a risk factor for kid-
ney stones and other kidney condi-
tions. There is increasing awareness 
that life-shortening conditions like 
kidney disease, diabetes, meta-
bolic syndrome, and a wide range of 
cardiovascular disorders are often 
accompanied by high uric acid levels.

Extracts of T. bellerica have been 
shown to reduce uric acid levels. 

Many people have elevated uric 
acid without knowing it, making it 
essential to have levels tested yearly. 

Life Extension and many phy-
sicians consider a blood uric acid 
level of less than 6.0 as optimal. A 
uric acid level greater than 8.0 has 
been used to indicate the need for 
evaluation and treatment.6  •

Uric acid is included in Life Extension®’s 
CBC/Chemistry/Lipids blood test panel 

that costs only $35.  
To order call 1- 800-208-3444 or visit

www.LifeExtension.com/sales/lab-tests 

For a comprehensive review of  
all treatment and prevention  

strategies for gout please visit the  
Life Extension protocol.

www.LifeExtension.com/gout

Many people discover they have 
elevated uric acid when their doc-
tor orders routine blood work, even 
when they are asymptomatic. 

Symptomatic gout manifests as 
pain, inflammation, and/or kidney 
complications from too much uric 
acid in the bloodstream. It can begin 
at any time.

Safely Lower Uric Acid

Researchers have identified an 
extract called Terminalia beller-
ica that can safely lower uric acid 
levels. 

In one randomized controlled trial, 
people with elevated uric acid who 
took 500 mg of T. bellerica twice 
daily reduced their uric acid by an 
average of 28.4% after 24 weeks.7 
This decrease in uric acid levels 
enabled 89% of the participants who 
took the extract to achieve targeted 
uric acid serum levels.

In another trial, scientists evalu-
ated the effectiveness of T. bellerica 
in people with chronic kidney dis-
ease who had elevated uric acid 
levels.10

After 24 weeks, those taking 500 
mg of T. bellerica twice a day low-
ered their uric acid by 20%. 

They also experienced improved 
kidney function. This was demon-
strated by several markers, including:

•	� Increased estimated glomer-
ular filtration rate (eGFR), a 
measure of kidney function 
that indicates how efficiently 
the kidneys are able to filter 
blood.11

•	� An 11.5% decrease in cre-
atinine level, a waste product 
from protein metabolism that 
is a common marker of kidney 
function.12
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When we face physical or emotional stress, 
the hormone cortisol helps us cope.

In the short term, that’s a huge benefit. In 
the long term, it can be a disaster.

When cortisol remains persistently high, it 
can wreak havoc on our health, aging us 
faster, putting us at risk of numerous dis-
eases, and shortening our lives.

In a population study, men with high cor-
tisol levels faced a 63% increased risk of 
death and women with elevated cortisol 
levels had an 82% increased risk of death.1

In another study, the risk of death from 
cardiovascular disease escalated five-fold 
in those with high cortisol levels.2

Several plant extracts have been clinically 
shown to help reduce elevated cortisol 
levels. This may help prevent the dam-
age inflicted by cortisol and potentially 
decrease risks of premature death. 

. 

Prevent 
Damage 

from 
CHRONIC 

STRESS

BY HEATHER L. MAKAR
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PREVENT DAMAGE FROM CHRONIC STRESS
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Other studies confirm that those with elevated 
cortisol have higher mortality rates and a poten-
tially increased risk for metabolic syndrome, cardio-
vascular disease, diabetes, and neurodegenerative  
disorders.6,11-15

Cortisol may also contribute to thinning hair, wrinkles, 
age spots, and slower healing of wounds.16-18

Plant Extracts That Help
Many people turn to anti-anxiety medications or 

other drugs to manage symptoms of chronic stress. 
But these often come with side effects and may do little 
to reduce chronically elevated cortisol, allowing the 
damage to continue.

Several plant extracts can reduce cortisol levels in 
humans, safely relieving stress and protecting against 
the hormone’s long-term harm.

These include extracts of lychee fruit, green tea, 
Magnolia officinalis, and Phellodendron amurense.19,20

Lychee Lowers Cortisol
Lychee, a tropical fruit rich in health-promoting poly-

phenols, has the ability to fight oxidative stress and 
inflammation and lower cortisol levels.19,21,22

However, most lychee extracts contain long-chain 
polyphenols, severely limiting their absorption in the 
intestinal tract.

Chronically Elevated Cortisol Is Deadly
Cortisol is a hormone produced primarily in the 

adrenal glands. Under normal circumstances, cortisol 
functions to regulate the body’s metabolism of glucose. 

It’s often referred to as the “stress hormone” since 
it’s also released in response to physical or emotional 
stress.

Cortisol levels normally fluctuate throughout the day, 
rising just before you wake in the morning and tapering 
off through the evening in preparation for sleep.3

However, chronic stress disrupts this daily rhythm, 
which may cause cortisol levels to remain persistently 
high.4,5

Cortisol levels also tend to rise in older age.6,7 The 
results can be deadly. 

Chronically elevated cortisol speeds up the aging 
process through decreased immunity, increased inflam-
mation, and dysregulated metabolism.8

High levels of cortisol are also associated with short-
ening of telomeres, the protective caps on the ends of 
chromosomes.9,10 Telomere shortening is associated 
with shorter lifespan.

One population study showed that elevated corti-
sol levels correlate with a significantly higher mortality 
risk. Men with high cortisol had a 63% increased risk 
of death, while women had an 82% increased risk.1

And in another study, the risk of death from cardio-
vascular disease jumped five-fold in those with high 
cortisol levels, regardless of their cardiovascular health 
history.2
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Scientists have developed a blend of lychee fruit 
and green tea that provides a low-molecular-size 
extract that is three to four times as bioavailable as 
regular lychee.19,21,23

In a clinical trial, healthy but sedentary young men 
who took 100 mg of the lychee-green tea extract 
blend for four weeks had a dramatic reduction in cor-
tisol levels, compared to those who took a placebo.19

In another clinical trial, healthy male volunteers 
dipped their legs in hot water, a physical stressor. 
Those who had taken 100 mg of the lychee-green tea 
blend a half-hour earlier had significantly lower blood 
cortisol levels than those in a placebo group.21

In both studies, the men taking the extracts also had 
a significant reduction in serum levels of IL-1beta and 
IL-6, inflammatory cytokines that can cause cortisol 
levels to rise.

Stress-Relieving Bark Extracts
A combination of bark extracts from two trees, 

Magnolia officinalis and Phellodendron amurense, 
has been shown to reduce cortisol and decrease 
anxiety, without the side effects of prescription  
medications.24,25

In a study of participants with moderate-to-high 
stress levels, taking 250 mg of this extract combination 
twice daily (500 mg total) for four weeks resulted in an 
18% reduction in salivary cortisol levels compared to 
those taking a placebo.25

Those in the extract group also reported a significant 
reduction in stress, compared to the placebo group, 
including a:25

•	 13% reduction in tension,

•	 20% reduction in depression,

•	 42% reduction in anger,

•	 31% reduction in fatigue,

•	 27% reduction in confusion,

•	 18% increase in vigor, and 

•	 11% improvement in mood.

In another clinical trial, premenopausal women 
with anxiety who took 250 mg of the Magnolia-
Phellodendron bark combination three times daily 
reported significantly lower anxiety scores after six 
weeks.24

Reduce Cortisol for 
Better Health

n	� Levels of the hormone cortisol rise  
during times of stress. 

n	� Chronically elevated cortisol weakens 
immunity and is associated with 
increased risk of chronic disease and 
death.

n	� A lychee-green tea extract blend has 
been clinically shown to significantly 
reduce cortisol and markers of  
inflammation.

n	� A blend of bark extracts from two trees, 
Magnolia officinalis and Phellodendron 
amurense, also reduced cortisol levels 
in clinical trials. In addition, it improved 
mood and lowered feelings of stress, 
anger, depression, and fatigue.

n	� Combining a lychee-green tea blend with 
Magnolia-Phellodendron bark extracts 
may optimize their ability to lower  
cortisol levels, reduce stress and anxiety, 
and help prevent the damage chronic 
stress can do.

W H A T 
Y O U 

N E E D 
T O 

K N O W
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Combining these bark extracts with the lychee-
green tea blend may maximize their ability to lower 
cortisol levels, reducing the elevated risk of disease 
and death that comes with chronic stress.

Summary
Chronic elevated cortisol is a deadly issue.
Aging and chronic stress can raise cortisol levels 

and keep them high, increasing risk of illness and death.
A blend of lychee and green tea extracts has been 

clinically shown to lower cortisol levels.
A combination of bark extracts from the Magnolia 

officinalis and Phellodendron amurense trees has 
also been shown to reduce cortisol and lower anxiety 
and stress.

Together, these extracts may optimize cortisol reduc-
tion, potentially decreasing the risk of disease and  
premature death brought on by chronic stress. •
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BY MICHAEL DOWNEY

Collagen forms 70% of the skin’s 
underlying scaffolding known as the 
dermis.1 It is required to maintain 
youthful-looking skin.2,3

With age, our internal collagen produc-
tion markedly declines.3,4

Collagen loss weakens skin struc-
tures, leading to dryness, sagging, and 
wrinkles.2

Scientists have developed a vegan 
approach to collagen replenishment 
known as procollagen with inducer 
compounds that promote the body’s 
production of collagen.

In 2024, the Journal of Functional 
Foods published the results of a clini-
cal trial showing that in just eight 
weeks, this plant-derived procollagen: 

•	 Decreased wrinkles by 14%,

•	� Enhanced smoothness by 13%, 
and 

•	� Increased (skin) collagen  
density by 8%.

These benefits of collagen were  
provided using vegan ingredients.
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Scientists have developed a vegan alternative that 
has exactly the same amino acid profile as the most 
abundant collagen found in human skin, known as 
human type 1 collagen.

This precise combination of amino acids is known as 
a human type 1 collagen biomimetic.

This formulation does not contain collagen. It is a 
procollagen (a collagen precursor) that mimics the 
effects of supplementation with animal collagen while 
using only sustainable, allergen-free, vegan ingredients.

Stimulating Collagen Production
Although this procollagen delivers the right amino 

acids in the right proportions, scientists needed to 
ensure that the human body would optimally assemble 
these building blocks into collagen.

To make this happen, three inducing compounds 
were added that have been shown in preclinical stud-
ies to stimulate collagen synthesis.5,14,15

These three inducing agents are:

•	 Vitamin C,

•	 Ginseng root extract, and

•	 Gotu kola (Centella asiatica) leaf extract.

In a cell study, human skin fibroblasts (the cells 
mainly responsible for collagen synthesis) were treated 
with this combination of amino acids and inducing 
compounds.

After 48 hours, the collagen in the fibroblasts had 
increased by 135%,16  showing that this formulation 
induced new collagen synthesis.

The Secret to Youthful Skin
Collagen, the most abundant protein in the human 

body3 is essential for youthful-looking skin.
Type 1 is the main collagen found in skin, making 

up 80%-90% of the subsurface layer of the skin by 
weight.6 Collagen gives skin a smooth appearance, 
firmness, and resilience.7

It also provides flexibility. It is integrated with fibers 
of elastin, a protein that allows the skin to stretch and 
return to its original shape.

Around age 25, the cells that produce collagen 
fibers slow down. The remaining fibers can stiffen, 
break, and lose shape.3,7 

With advancing age, the ability to replenish collagen 
declines by about 1%-1.5% each year.7

Collagen decline accelerates even faster in women 
after menopause.8 Smoking, lack of sleep, excess 
alcohol, and sun exposure also decrease collagen  
levels.3,9-11

The result of collagen loss is visible skin aging, 
including thinning, sagging, and wrinkles.12

A Vegan Collagen Biomimetic
To boost collagen levels, people frequently take oral 

collagen, which is chiefly derived from cows (bovine 
collagen), chicken, or fish (marine collagen).

When these collagens are ingested, they are broken 
down into amino acids, which are then absorbed and 
used by the body.3,13

Although the amino acid profile in animal collagen 
is similar to that of humans, there may be a challenge 
due to people’s sensitivities and dietary preferences.5

C O L L A G E N

YOUNGER SKIN OLDER SKIN
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Rejuvenating Skin
Based on these results, scientists proceeded with 

human trials.
In a pilot study, adults who took 3.9 grams of this 

vegan procollagen daily had a 5% increase in colla-
gen density and a 13% decrease in skin wrinkles after 
four weeks.17

In another pilot study, adults who took 5 grams of 
the procollagen daily for four weeks had:18

•	 14% greater collagen density,

•	 16% less roughness,

•	 16% less skin redness,

•	 14% decrease in wrinkles, and  

•	 7% increase in skin hydration.

No adverse effects were observed.

Turning Back the Clock
Encouraged by these findings, scientists conducted 

a larger clinical trial of this vegan procollagen and pub-
lished the results in 2024.

A Vegan Alternative 
to Collagen

n	� Collagen keeps skin smooth, hydrated, 
and youthful looking.

n	� Starting around age 25, collagen produc-
tion decreases about 1%-1.5% per year, 
leading to wrinkles, roughness, and dry, 
sagging skin.

n	� Most oral collagen is derived from cows, 
chicken, or fish. A new, oral procolla-
gen is entirely vegan, and is used by the 
human body to make its own collagen. 

n	� This procollagen formula contains an 
amino acid profile identical to that of 
human skin type 1 collagen, plus three 
inducing compounds that promote the 
body’s own collagen synthesis.

n	� Human studies showed that tak-
ing 5 grams of this vegan alterna-
tive decreased wrinkles by 14%, 
increased skin smoothness up to 16%, 
and improved hydration, elasticity, and 
redness.
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They divided 90 adults into three groups. Daily, 
 before breakfast:5

•	 Group 1 took a placebo,

•	 Group 2 took 5 grams of fish collagen, and

•	 Group 3 took 5 grams of vegan procollagen.

Wrinkles were measured using forehead skin.

After eight weeks, compared to baseline, those who 
had taken the procollagen had:5

•	 8% increase in skin collagen density,

•	 14% decrease in skin wrinkles,

•	 6% increase in skin elasticity,

•	 13% improvement in skin smoothness, and

•	 6% increase in skin hydration.

Of those showing wrinkle reduction in the procolla-
gen group, most (63%) had a remarkable average 33% 
reduction in the size of the wrinkles.5 

Overall, the improvements were superior to placebo 
results and similar to the results for marine collagen, 
making it an effective vegan alternative to collagen.

Summary
Collagen loss results in wrinkles, sagging, and other 

signs of skin aging.
Scientists developed an oral vegan procolla-

gen containing the identical amino acid profile found 
in human skin type 1 collagen.

They added inducing compounds to stimulate the 
body’s own collagen synthesis.

Human trials showed that this formula safely pro-
duces a 13%-14% decrease in skin wrinkles in just 
eight weeks. Smoothness, hydration, elasticity, and  
redness also improved.

This procollagen represents an effective vegan alter-
native to animal-based collagen products. •
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Poor blood flow is a serious health risk. It can 
lead to heart disease and potentially fatal 
cardiovascular events.1

That’s where nitric oxide comes in. Produced 
by the body’s cells, it signals blood vessels to 
relax and expand, promoting greater blood flow 
and arterial health.2

Nitric oxide is synthesized in the body primarily 
from the amino acid L-arginine.2 

The problem is that most of the arginine people 
ingest is degraded before being synthesized to 
nitric oxide in the arterial wall.3,4

To counter this, scientists developed an 
improved form of L-arginine, known as 
inositol-stabilized arginine silicate.

This stabilized form is more bioavailable. This 
means more remains in the bloodstream longer, 
to encourage nitric oxide production, helping 
support systemic circulatory health.5-8

BY MICHAEL DOWNEY

NITRIC OXIDE  
and Cardiovascular  

Health
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The Importance  
of Nitric Oxide

As we age, the risk of developing cardiovascular 
disease increases.

One reason is endothelial dysfunction.9-11

The inner lining of our arteries, called the endo-
thelium, plays a critical role in regulating the flow of 
blood.9-11

It does so by producing nitric oxide, which signals 
blood vessels to dilate (widen/relax).10 This allows for 
greater blood flow to tissues, including the heart and 
brain.

However, as we age, our bodies tend to make 
less nitric oxide.12,13  Because of this, blood vessels 
may be unable to dilate as needed, reducing blood  
flow.13-16

The consequences of this endothelial dysfunction 
include diminished circulation, high blood pressure, 
abnormal clotting, and atherosclerosis (the buildup of 
plaque in arteries). These are major causes of cardio-
vascular disease, strokes, heart attacks, and sudden 
cardiac death.9,10,17,18

Endothelial dysfunction is surprisingly common. It 
can lead to a host of problems including increased risks 
of dementia and kidney failure.14,19,20 

But if we can increase the nitric oxide in our blood 
vessels, it may stop and even reverse endothelial  
dysfunction.

L-Arginine’s Essential Role
Nitric oxide in synthesized in the body primarily 

from the amino acid L-arginine—a direct precursor that 
blood vessels use to make nitric oxide.21 

To work properly, blood vessels make nitric oxide for 
themselves from the amino acid L-arginine.

Scientists evaluated whether taking oral L-arginine 
improved blood vessel dilation, with the goal of  
improving systemic circulation and lowering risk for 
vascular diseases.22-27

In a clinical trial, patients with high blood pressure 
were given a single dose of L-arginine or a placebo. 
Measurements were taken of flow-mediated dilation 
(FMD)–how much a blood vessel widens in response 
to an increase in blood flow.27

While the placebo group had no change in blood 
vessel dilation, flow-mediated dilation in those receiving 
L-arginine improved from an average of 1.7% to 5.9%.27

Considering that each 1% improvement in 
flow-mediated dilation has been correlated with a 12% 
lower risk of cardiovascular events such as heart attack 
and stroke, the maintenance of endothelial health is 
critical.28,29 

Some longer-term clinical studies demonstrate that 
L-arginine supplementation can lower blood pressure 
and reduce symptoms associated with coronary artery 
disease.22,30

L-arginine, however, is quickly metabolized and elim-
inated from the bloodstream.3,4 

NITRIC OXIDE AND CARDIOVASCULAR HEALTH
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Longer-Acting Arginine 
A key drawback to taking L-arginine has been that 

it needs about an hour to take effect and does not stay 
in the bloodstream for long.6

An enzyme called arginase degrades about 40% of 
ingested arginine within the intestinal tract before it can 
be absorbed into the bloodstream.31,32

L-arginine is further degraded by other enzymes in 
the bloodstream, leaving only a small amount available 
to be converted to nitric oxide.4

Seeking a way around this problem, scientists 
developed a more bioavailable form of L-arginine 
called inositol-stabilized arginine silicate that allows 
L-arginine to remain present in the plasma for a greater 
length of time.5,6,33

Clinical studies have demonstrated that in response 
to inositol-stabilized arginine silicate, arginine levels in 
the blood were increased within 30 minutes and plasma 
arginine levels were sustained for up to six hours.5,6,33

How It Works
L-arginine supports production of nitric oxide. 
Inositol-stabilized arginine silicate raises plasma 

levels of arginine and encourages production of nitric 
oxide, which helps improve blood flow.5-7 

Inositol-stabilized arginine silicate appears to 
keep L-arginine levels higher because it inhibits argin-
ase, the primary enzyme that breaks down L-arginine.33 

NITRIC OXIDE AND CARDIOVASCULAR HEALTH
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Boost  
Nitric Oxide Levels

n	� The body produces nitric oxide, a gas that 
signals blood vessels to dilate, allowing 
blood to flow through.

n	� Aging tends to decrease nitric oxide  
production, contributing to endothelial  
dysfunction and an increased risk for  
cardiovascular disease, heart attacks,  
and strokes.

n	� L-arginine is an amino acid the body  
uses to make nitric oxide. Scientists have 
developed a more bioavailable form of 
L-arginine called inositol-stabilized  
arginine silicate.

n	� This superior form promotes higher  
L-arginine levels in the bloodstream for  
a longer period. That can significantly 
boost nitric oxide production, reducing  
risk for cardiovascular events.

n	� In a clinical trial, consumption of 
inositol-stabilized arginine silicate was 
found to be associated with a significant 
improvement in flow-mediated dilation. 
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Summary
Nitric oxide is produced by the body to support 

blood flow, improving circulatory and cardiovascular 
health.

Nitric oxide production tends to decline with age, 
and this decline has a negative impact on endothelial 
function. Endothelial dysfunction is a contributor to ath-
erosclerosis and increases the risk of cardiovascular 
disease, heart attacks, and strokes.

L-arginine is the amino acid the body uses to make 
nitric oxide. Taken orally, it gets degraded by enzymes 
and only a small amount is available to support the 
endothelium.

Scientists have developed a better form of L-arginine 
called inositol-stabilized arginine silicate. More of it 
is absorbed into the bloodstream after ingestion and it 
remains in the body for a longer time.

This improved L-arginine may boost nitric oxide  
production, reducing the risk for cardiovascular  
events. •

(See ARGININE Breakdown 
Flowchart on next page)

This allows more L-arginine to enter the blood and 
circulate longer compared to standard L-arginine.33

As a result, this stabilized form of L-arginine has 
demonstrated clinical benefits that standard L-arginine 
has not been shown to achieve.7,8

In a three-arm crossover design trial of physically 
active males with normal blood pressure, participants 
received a one-time dose of either8: 

•	� 1,500 mg of inositol-stabilized arginine silicate,

•	� 8 grams of citrulline malate  
(indirect precursor to nitric oxide), or

•	� placebo. 

Flow-mediated dilation of the brachial artery was 
measured before ingestion of the supplement and one 
hour after. After the single dose there was a washout 
period of 7-28 days. It was found that the single dose of 
inositol-stabilized arginine silicate or citrulline resulted 
in improvements in flow-mediated dilation of about 
31%, compared to placebo. 

In another clinical trial, subjects taking 1,500 mg 
of this improved form of L-arginine daily had reduced 
markers of post-workout muscle damage and reported 
greater feelings of energy than those taking a placebo.7

Encouraging the synthesis of nitric oxide with 
inositol-stabilized arginine silicate is one way to 
support cardiovascular health.

NITRIC OXIDE AND CARDIOVASCULAR HEALTH
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ARGININE’s Formidable Task in Converting to NITRIC OXIDE

The typical American ingests about 4.5 grams of 
arginine each day.4

But only a tiny amount of ingested arginine is 
available to convert to endothelial nitric oxide. 

When arginine is ingested, a substantial percentage  
of it (about 40%) is degraded in the small intestine 
by the enzyme arginase. This enzyme is naturally 
present to degrade the dietary arginine humans 
ingest each day. 4

After the remaining intestinal arginine is absorbed 
into the blood, there are more enzymes that rapidly 
degrade it into a variety of metabolites including  
ornithine, creatine, proline, glutamine, and various 
polyamines. 

The primary enzymes that degrade arginine are:

	 •		 Arginase, 

	 •		 Arginine decarboxylase, and

	 •		 Arginine Glycine amidinotransferase.  
 

Any arginine that is spared from enzymatic  
degradation in the body can be converted by the 
enzyme nitric oxide synthase into nitric oxide.4 

Some studies show that supplemental arginine 
increases nitric oxide levels in the body, while 
other studies reveal no increase in nitric oxide 
levels in response to arginine supplementation.34,35

The reason that standard arginine does not con-
sistently elevate nitric oxide may be that not 
enough arginine is able to be acted upon by nitric 
oxide synthase to produce endothelial nitric oxide. 

Around four hours after standard arginine is 
ingested, blood levels of arginine return  
to baseline.36

A new stabilized arginine formula reduces  
enzymatic degradation by arginase to enable 
higher blood levels of arginine, sustained for about  
six hours, to support production of endothelial  
nitric oxide.33

NITRIC OXIDE AND CARDIOVASCULAR HEALTH

Ingested ARGININE

40% degraded by intestinal ARGINASE

Additional ARGININE DEGRADATION by enzymes in the blood

	     ARGINASE	 ARGININE	 ARGININE GLYCINE 
	     ARGININE DEIMINASE	 DECARBOXYLASE	 AMIDINOTRANSFERASE

Remaining ARGININE synthesized by NITRIC OXIDE SYNTHASE to

Endothelial NITRIC OXIDE
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Up to a third of all patients visiting their primary 
care doctors report feeling fatigue.1,2 

Yet physicians rarely come up with an explanation 
for it, because there are so many possible causes.1,2

But there is a common link in many cases: Fatigue 
is often associated with low vitamin D levels.3-9 

Vitamin D is instrumental in regulating biological  
processes that have been tied to fatigue,  
including neurotransmitter balance in the brain, 
inflammation, and more.4

Studies have found that increasing vitamin D intake 
can help reduce symptoms of fatigue, whether tied 
to a medical condition or not.2,10-14

BY RICK THATCHER

Fight FATIGUE with
VITAMIN D
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Causes of Fatigue
Fatigue is one of the most common complaints doc-

tors hear in their clinics.1,2 Its prevalence rises with age.1

It can refer to mental or emotional lethargy and to 
physical exhaustion and muscle weakness.

Some medical conditions associated with fatigue 
include autoimmune conditions, infections, cancer, 
mental illness, and endocrine disorders.1,4

Cases may also be associated with sleep  
disturbances, stress, diet, and environmental factors.

Yet for the large majority of people complaining of 
fatigue, there is no obvious cause.2 

However, although many factors may contribute 
to fatigue, research has revealed that one vitamin 
may be a critical factor that ties together many cases:  
vitamin D.

The Vitamin D Link
Many cases of fatigue, including those without an 

obvious cause and those tied to a medical condition, 
are associated with low vitamin D levels.4,5

For example, fatigue is common in older  
individuals,1,3,4,9 as are low vitamin D levels.15

In this group, studies have found a strong  
association between both mental and physical  
fatigue and low levels of vitamin D.3,4,9 In fact, one 
study found that the lower the vitamin D levels, the 
more severe the fatigue.9

Low vitamin D is also often found in many medi-
cal conditions associated with fatigue. Patients with  

FIGHT FATIGUE WITH VITAMIN D

fibromyalgia, multiple sclerosis, rheumatological  
diseases, cancer, and neurodegenerative disorders 
often have low levels or a deficiency of vitamin D.4,6,7 

Even work-related fatigue may correlate with lower 
vitamin D levels. In one study of 200 female nurses 
with a high prevalence of fatigue, 89% suffered from 
vitamin D deficiency.8 The researchers concluded that 
their high rate of fatigue could be attributed to low  
vitamin D levels.

Low Vitamin D Drives Fatigue
Whether a cause can be identified or not, fatigue is 

driven by several biological factors.4 
Many of these can be linked to suboptimal vitamin 

D levels, including:

•	� Neurotransmitter imbalances. Mental and 
emotional fatigue can be related to alterations 
in the activity of several neurotransmitters in the 
brain, particularly dopamine and serotonin.4 
Vitamin D is involved in the synthesis and 
activity of these and other neurotransmitters.4 
Deficiency of vitamin D can contribute to  
imbalances that may lead to fatigue.

•	� Cellular stress. Vitamin D plays an important 
role in the body’s defenses against oxidative 
stress. Without sufficient vitamin D, stress and 
cellular damage worsen, which contributes to 
chronic fatigue.4 
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•	� Low klotho. Klotho is an anti-aging protein 
with various functions.16 In animal models,  
blocking klotho significantly shortens lifespan, 
while increasing its activity extends it. Vitamin 
D activity helps increase levels of this protein, 
boosting resistance to cellular stress and  
associated fatigue.4

•	� Immunity. Fatigue has been tied to aspects of 
suboptimal immune balance, including increased 
production of pro-inflammatory compounds.4 
Vitamin D helps counter these alterations,  
reducing production of inflammatory compounds 
and supporting healthy immune balance.4,5

•	 �Gene expression changes. When adequate  
levels of vitamin D are available, genes tied to 
cellular protection, antioxidant defenses, immune 
function, growth factors, and more are all favor-
ably expressed. This means they are appropri-
ately “turned on or off” in response to the body’s 
needs. This helps minimize contributions to 
fatigue and maximize cellular health and defense.4

Reducing Fatigue
Many adults suffer from inadequate levels of vitamin 

D. These lower levels have been tied to different forms 
of age-related chronic disease.17

As a result, taking oral vitamin D to maintain optimal 
levels is widely encouraged by physicians.

Boosting vitamin D levels also can result in improve-
ments in fatigue.

In one study, more than 77% of adult patients  
complaining of fatigue had low vitamin D.2 After  
taking oral vitamin D to normalize levels, fatigue 
scores improved in all categories, including physical,  
emotional, and mental fatigue. 

Average fatigue scores (the higher the number, the 
more severe the fatigue) dropped from 31.5 points when 
the study began to 11 points after vitamin D levels were 
increased, an improvement of more than 20 points, 
or 65%. A change of just 4 to 11 points is considered  
clinically important.18

In another study, healthy adults with low vitamin D 
and feelings of fatigue received either a single, large 
dose of vitamin D or a placebo. In those receiving  
vitamin D, fatigue scores decreased and 72% reported 
improvement in their fatigue. The more vitamin D levels 
rose, the greater the reduction in fatigue.13

FIGHT FATIGUE WITH VITAMIN D
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Fight Fatigue  
with Vitamin D

n	� Fatigue is reported to doctors at up to 33% 
of primary care visits. It is increasingly 
common with age and often has no clear 
medical cause.

n	� Researchers have found that many fatigue 
cases are associated with low vitamin D 
levels.

n	� Vitamin D helps counteract many of the 
biological mechanisms that are tied to 
fatigue.

n	� Human studies show that increasing 
vitamin D levels through oral intake can 
reduce fatigue.

W H A T 
Y O U 

N E E D 
T O 

K N O W



12.	�Lima GL, Paupitz J, Aikawa NE, et al. Vitamin D Supplementation in 
Adolescents and Young Adults With Juvenile Systemic Lupus Ery-
thematosus for Improvement in Disease Activity and Fatigue Scores: 
A Randomized, Double-Blind, Placebo-Controlled Trial. Arthritis 
Care Res (Hoboken). 2016;68(1):91-8.

13.	�Nowak A, Boesch L, Andres E, et al. Effect of vitamin D3 on self-
perceived fatigue: A double-blind randomized placebo-controlled 
trial. Medicine (Baltimore). 2016;95(52):e5353.

14.	�Ruiz-Irastorza G, Gordo S, Olivares N, et al. Changes in vitamin D 
levels in patients with systemic lupus erythematosus: Effects on 
fatigue, disease activity, and damage. Arthritis Care Res (Hoboken). 
2010;62(8):1160-5.

15.	�Wang TY, Wang HW, Jiang MY. Prevalence of vitamin D deficiency 
and associated risk of all-cause and cause-specific mortality among 
middle-aged and older adults in the United States. Front Nutr. 
2023;10:1163737.
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18.	�Chan A, Yo TE, Wang XJ, et al. Minimal Clinically Important Differ-
ence of the Multidimensional Fatigue Symptom Inventory-Short 
Form (MFSI-SF) for Fatigue Worsening in Asian Breast Cancer 
Patients. J Pain Symptom Manage. 2018;55(3):992-7 e2.

Several studies have shown that vitamin D intake 
can also reduce fatigue related to disease. For  
example, taking vitamin D improved symptoms of 
fatigue in studies of patients with multiple sclerosis, 
kidney transplants, and lupus.10-12,14

Daily oral doses of 5,000-8,000 IU of vitamin D3 can 
help maintain optimal blood levels to fight fatigue. The 
25-hydroxy vitamin D blood test is used to assess and 
adjust dose. Life Extension considers 50-80 ng/mL of 
25-hydroxy vitamin D to be an optimal level.

Summary
Most cases of fatigue have no obvious cause, making 

 them difficult to treat. But they are often associated 
with low vitamin D levels.

Studies have shown that taking oral vitamin D to 
increase low vitamin D levels can reduce fatigue in 
healthy adults and in those with medical conditions 
associated with fatigue. •
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Humans can’t produce their own vitamin C, which 
is why it’s important to get it daily from outside 
sources.1

But there’s a problem: When people take large 
doses of vitamin C, most of it is poorly absorbed 
and quickly excreted.1,2

Scientists have found a solution. 

To deliver more vitamin C to the body, researchers 
combined it with plant-based compounds that 
improve its absorption by nearly seven times 
compared to unformulated regular vitamin C.3 

This formula also keeps vitamin C levels elevated 
for far longer than standard vitamin C, maximizing 
the amount our bodies can use.3

BY HEATHER L. MAKAR
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Many people take high daily doses of standard 
vitamin C to try to get these benefits. However, there 
are diminishing returns when oral doses get above a 
certain level, as efficiency of absorption goes down 
as oral doses go up. 

For instance, at doses over 1 gram per day, less 
than 50% is actually absorbed.1 Even oral doses 
above 200-400 mg lead to decreased absorption.2 

This means that higher oral doses of unformulated 
vitamin C lead to only small increases in vitamin C  
levels in the body.  

Increased Bioavailability
Researchers have developed a delivery system that 

overcomes these problems, boosting the absorption 
and optimizing blood levels of vitamin C.3

There are two parts to this formulation:3 

•	� First, vitamin C is encapsulated in 
liposomes, small structures made of 
plant-derived phospholipids (compounds 
that make up cell membranes). This 
encapsulation of vitamin C by liposomes 
improves the absorption of vitamin C into 
the bloodstream by nearly seven times  
over traditional vitamin C. 

•	� To protect the liposomes, researchers  
used a second plant-derived compound,  
a hydrogel formed of indigestible fiber 
called galactomannans, derived from 
fenugreek seeds.  This hydrogel surrounds 
and shields the liposomes, ensuring 
sustained absorption of the vitamin C 
released in the gut. 

This liposomal hydrogel vitamin C has shown 
remarkable results in elevating vitamin C levels in the 
body. 

With traditional vitamin C, blood levels peak about 
one hour after ingestion, then rapidly drop back to 
baseline levels.

With liposomal hydrogel vitamin C, blood levels 
continue to rise up to four hours after ingestion and 
reach a higher peak, indicating improved absorption 
and availability to tissues. 

A single daily dose of liposomal hydrogel vitamin 
C leads to higher around-the-clock vitamin C  
levels in the blood. 

A Health Enhancer
Vitamin C is a water-soluble nutrient with a variety 

of health benefits including: 

•	� Supports immune function and  
promotes healthy immune responses,1,4,5

•	� Improves cardiovascular health and  
function,1,4,6

•	� Helps protect against viral and other  
infections,7-10

•	� Promotes wound healing,1,4,11 and

•	� Reduces oxidative stress.1,4,12

Studies suggest that higher intake of vitamin C 
enhances immune function and may help reduce  
cardiovascular risk.4,6,13 
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Strong Immune Support
High circulating vitamin C in the blood can enhance 

health in several ways. One of the most notable is its 
support of immunity.4,14,15

Vitamin C unlocks functions in the immune system 
that cannot be activated without sufficient levels of this 
vitamin, such as controlling inflammation and protect-
ing against cell-damaging oxidants.5,10

Some of the specific ways vitamin C promotes healthy 
immunity are by:

•	� Enhancing the ability of neutrophils, a  
first-responder immune defense, to reach 
the site of infection. In one study of partici-
pants with low levels of vitamin C, daily  
vitamin C intake increased neutrophil 
response by 20%.16

•	� Promoting lymphocyte growth, matura-
tion, survival, and antibody defense.17,18 
Lymphocytes are part of the innate immune 
system and include NK (natural killer) cells, 
B cells, and T cells. 

•	� Supporting collagen synthesis. Protein col-
lagen is an important structural part of the 
body’s physical barriers against infection 
from bacteria, viruses, and other microbes. 
Vitamin C is required for collagen to cor-
rectly form in the body, even when taking 
oral collagen.5

These and other actions can help fight against 
infections.10 For example, vitamin C intake has been 
shown in some studies to reduce the incidence, 
duration, and severity of colds.4,13-15

Improved Vitamin C 
Bioavailability

n	� Vitamin C plays a critical role in sup-
porting immunity, cardiovascular health, 
strong connective tissues, and more. 

n	� Traditional vitamin C is poorly absorbed 
and metabolized quickly. When high 
doses of this form are taken, much of it 
is excreted unused.

n	� Encapsulating vitamin C in a liposomal 
hydrogel delivery system increases 
absorption by nearly seven times com-
pared to standard vitamin C, keeping 
levels high all day long.

W H A T 
Y O U 

N E E D 
T O 

K N O W
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Why Getting Enough Vitamin C Matters
Elevating and sustaining vitamin C levels in the body 

can offer additional health benefits, including:

•	� Antioxidant Activity: Vitamin C can help 
prevent or reduce oxidative damage, a  
major contributor to aging and age-related 
diseases.12

•	� Wound Healing: Vitamin C’s role in the  
synthesis of collagen, which provides 
strength to connective tissues through-
out the body, helps keep tissues in peak 
form and accelerates wound healing after 
injury.19-21

•	 �Cardiovascular Protection: People with  
the highest blood levels of vitamin C are  
less likely to die from cardiovascular  
causes than those with the lowest levels.22  
In patients with heart failure, vitamin C 
intake improves the flow of blood through 
arteries.4

Liposomal hydrogel vitamin C can maximize the 
ability of vitamin C to deliver these and other benefits.

Summary
Vitamin C supports a robust immune response and 

resilient cardiovascular health, and confers other benefits.
Traditional vitamin C is poorly absorbed and much of 

its common oral dosage is excreted unused.
Encapsulating vitamin C in a protective liposomal 

hydrogel delivery system increases its absorption by 
nearly seven times and keeps levels elevated around 
the clock. •
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Resveratrol has been a hot topic since the early 
2000s, when it was shown to extend lifespan in 
multiple animal models. 

Resveratrol has never been directly evaluated on 
human longevity due to our long life expectancy.

However, resveratrol has shown an ability to 
improve multiple markers of aging in randomized, 
placebo-controlled trials.

These clinical trials have shown that resveratrol 
provides benefits for aged groups and people with 
metabolic diseases such as obesity and type II 
diabetes. This indicates that it may support healthy 
aging for other groups as well.

BY CHANCELLOR FALOON
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Heart and Diabetes Benefits
Type II diabetes is characterized by insulin resis-

tance and high blood sugar. It inflicts persistent oxi-
dative stress and low-grade inflammation, drivers of 
nearly all age-related chronic disease. 

In a clinical trial of 110 adults who suffered from 
diabetes for at least five years, participants took either 
200 mg of resveratrol or a placebo daily for 24 weeks. 
Compared to the placebo, those who received resve-
ratrol had reductions in fasting glucose, hemoglobin 
A1c (a marker of glucose levels over time), and markers 
of oxidative stress and inflammation. 

The researchers report a mean 8.6% decrease in 
fasting insulin and a 14% decrease in a marker of 
insulin resistance.5 Note that fasting insulin is often 
elevated in early-stage type II diabetics. The pancreas 
secretes high insulin to initially help compensate for the 
insulin resistance that elevates blood glucose.

In a meta-analysis of 17 randomized, controlled trials 
of nearly 900 patients with diabetes, those who took at 
least 500 mg of resveratrol daily lowered fasting glu-
cose, total cholesterol, hemoglobin A1c, and systolic 
(top number) blood pressure compared to a placebo.6 

Resveratrol may also improve cardiac remodeling, 
harmful changes in the heart’s size, shape, and function 
that occur in response to cardiac disease or damage. 

The Potential of Resveratrol 
Resveratrol is a polyphenol found in red wine and 

grapes, berries, and some other plants. 
It has long been thought to provide a possible expla-

nation for the “French paradox,” the observation that 
French people, who consume moderate amounts of 
wine, have low incidence of coronary heart disease 
despite diets rich in saturated fats.1 

Many experiments involving short-lived animals 
such as flies, worms, bees, fish, and mice have found 
that resveratrol intake increased lifespan.2,3 Giving hon-
eybees resveratrol, for example, increased their maxi-
mum lifespan by 38%.4

It’s very challenging to measure lifespan in human 
trials, due to our long lives. It is much more practical 
to measure biomarkers that reflect our health status 
and disease risk. 

In the past two decades, scientists have tested res-
veratrol on multiple human biomarkers. In clinical trials, 
taking resveratrol has been shown to improve:

•	 Glucose levels and insulin resistance, 

•	 Heart health, and

•	 Bone health.
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In a clinical trial published in 2023, 80 people with 
hypertension who took 400 mg of resveratrol daily for 
six months, along with conventional therapy, had sig-
nificantly greater improvements in measurements of 
cardiac remodeling and markers of oxidative stress, 
healthy aging, and mitochondrial maintenance com-
pared to those who received conventional therapy 
alone.7 

Strengthening Bones 
The body is continuously recycling old bone for new 

bone in a crucial process known as bone remodeling. 
As we age past adulthood, bone breakdown tends 

to exceed the rate of bone formation. Resveratrol 
may reverse this, resulting in a net increase in bone  
formation.8 

Different groups of people at high risk of osteopo-
rosis have obtained bone benefits from resveratrol 
supplementation.

In one trial, men with obesity who took 1,000 mg of 
resveratrol daily had a 2.6% increase in bone mineral 
density of the spine after 16 weeks and a 16% increase 
in bone alkaline phosphatase, a marker for bone for-
mation, after four weeks, compared to a placebo.9     

The Anti-Aging 
Effects of Resveratrol

n	� Resveratrol, a compound found in red 
wine and grapes, has been shown to 
extend lifespan in animal models.

n	� In human trials, resveratrol reduced 
blood glucose levels, insulin resistance, 
total cholesterol, and markers of oxida-
tive stress and inflammation in adults 
with type II diabetes.

n	� Resveratrol also improved cardiac 
remodeling, harmful changes to the 
heart resulting from cardiac damage or 
disease.

n	� Multiple human trials have shown ben-
efits for bone health, including increases 
in bone density and a marker of bone 
formation.

n	� These benefits indicate wide-reaching 
effects that may promote healthy aging 
in adults.

W H A T 
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Another trial randomized 192 people with type II  
diabetes to take either resveratrol (40 mg or 500 mg) 
or a placebo daily. After six months, the placebo group 
had significantly decreased bone mineral content 
and density. Both resveratrol groups preserved bone 
mineral density, and the group that received the 
500 mg dose also preserved bone mineral content. 
Interestingly, in subgroup analyses of alcohol drink-
ers and those with deficiencies in calcium and vitamin 
D, resveratrol not only maintained bone mineral density, 
but increased it.10

In another study, postmenopausal women who took 
75 mg of resveratrol twice daily for 12 months had an 
increase in bone mineral density of the femoral neck 
and lumbar spine and a reduction in the 10-year proba-
bility of a major osteoporotic fracture or hip fracture. In 
addition, a marker of bone turnover called C-terminal 
telopeptide was significantly lowered, indicating an 
improvement in the bone turnover process. A sub-
group of those taking resveratrol who also took calcium 
and vitamin D had the greatest improvement in bone  
density.￼￼  

These effects on heart and bone health, glucose 
metabolism, and longevity biomarkers indicate that 
resveratrol may help promote healthy aging in adults.

Summary 
Resveratrol has been credited as a potential healthy 

aging nutrient since the early 2000s, when it was 
shown to increase lifespan in multiple animal models. 

Since then, human trials have found that resveratrol 
may have biological benefits in aged groups and those 
with metabolic disease such as obesity and type II 
diabetes. 

Among other results, it improved the health of the 
heart and bones, reduced elevated blood sugar, 
improved insulin sensitivity, and reduced oxidative 
stress and chronic inflammation.

These benefits may extend to other groups to pro-
mote overall healthy aging. •
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Fisetin, a flavonoid found in strawberries 
and apples, is currently being studied  
for its effectiveness as a senolytic in 
humans.1

Fisetin has low bioavailability due to its 
breakdown in the small intestines.  
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French Maritime Pines



Glaucoma is the leading cause of blindness in 
adults in the U.S.1,2

Increased pressure within the eye, called  
intraocular pressure, is a risk factor and  
diagnostic measure for the optic nerve damage 
that is the underlying vision-robbing pathology 
of glaucoma.1 

Scientists have identified two plant-derived 
extracts, bilberry3,4 and French maritime 
pine bark,5,6 with impressive health benefits. 
Taken alone or with glaucoma medications, 
this extract blend helps maintain healthy eye 
pressure.3,7-9

In one clinical study, this combination was 
shown to reduce intraocular pressure as 
much as 24% —with reductions of 40% when  
combined with standard therapy.8 
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BY PATRICK SUAREZ

Defend Your  
Eyes Against

GLAUCOMA

Bilberry



A Leading Cause of Vision Loss
Glaucoma is an eye disease that results in gradual 

vison loss. It affects approximately 80 million people 
worldwide.1

People who are in the early stages of glaucoma  
generally have no symptoms. Glaucoma is caused by 
damage to the optic nerve.1 

It most commonly results from a problem with 
the drainage system of the eyes, resulting in fluid  
retention in the eyeball and excess pressure. Over time, 
this pressure damages the retina and the optic nerve 
(that carries visual information from the eye to the brain). 

The result is reduced visual acuity, sometimes  
leading to permanent blindness.10

Preventing Glaucoma
There is no cure for glaucoma.2 But reducing  

elevated intraocular pressure may help prevent  
progression of glaucoma and vision loss.

Open angle glaucoma is the most common type, 
and accounts for 90% of glaucoma cases. This  
happens as the eye’s drainage channels become 
blocked and intraocular pressure rises.11 

Additionally, endothelial dysfunction and vascular  
structural changes can alter blood flow within the  
tissues and elevate intraocular pressure, leading to 
open angle glaucoma.10,12,13

Once the optic nerve is damaged, it can’t be repaired— 
even if the raised intraocular pressure is corrected.14

This makes it essential to find a way to reverse high 
intraocular pressure before it causes the irreversible 
damage of glaucoma.

Together, two plant-based extracts have shown an 
ability to reduce this intraocular pressure: bilberry and 
French maritime pine bark.

Eye Health Extracts
Bilberries are relatives of blueberries that grow 

mostly in Europe. They contain high concentrations  
of health-promoting compounds, particularly  
anthocyanins.15

Bilberry extracts offer protection from many common 
eye conditions. Studies indicate that bilberry extracts 
(alone or in combination with other nutrients) help pro-
tect against disorders like cataract16 and glaucoma,17 
improve parameters of dry eye syndrome,4 and help 
improve symptoms related to eye fatigue.18 

Scientists have developed a standardized extract 
of bilberry that contains at least 36% anthocyanins.8

Improved blood flow to the eye may be supportive  
of maintaining healthy blood flow and pressure. A 
study showed bilberry extract could counteract hyper- 
permeability of capillaries in the eye. This effect increases 
ocular blood flow, which may reduce intraocular  
pressure.3

DEFEND YOUR EYES AGAINST GLAUCOMA
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An Extract Blend  
for Eye Health

n	� Glaucoma, usually driven by elevated eye 
pressure, is a common cause of blindness.

n	� Lowering eye pressure can help prevent 
the progression of glaucoma and vision 
loss.

n	� Scientists have formulated a blend of 
standardized bilberry extract and French 
maritime pine bark extract that supports 
eye health.

n	� In a human study, the combination reduced 
elevated eye pressure by up to 24% and 
improved ocular blood flow.

Another extract, derived from the bark of the French 
maritime pine tree, contains a potent mixture of  
beneficial compounds, including procyanidins.5,19 This 
pine bark extract has been found to benefit patients 
suffering from diabetic retinopathy and retinal micro-
hemorrhages.6,20

French maritime pine bark extract has been shown to 
improve the function of the endothelium (the delicate 
layer of cells lining the blood vessels).21-23 A clinical study 
found a high prevalence of microvascular endothelial 
dysfunction in open angle glaucoma patients, compared 
to controls.13

Reduced Eye Pressure
A combination of bilberry and pine bark extract has 

been studied for its ability to relieve the eye pressure 
that leads to glaucoma.

In an animal model, this combination reduced intra-
ocular pressure and protected critical nerve cells of 
the eye against damage and death.24

Clinical Trial
But the most impressive results have been seen in 

studies of humans at risk for glaucoma.
In an initial controlled trial, adults with elevated eye 

pressure who had not yet shown evidence of glaucoma 
were either left untreated or given a combination of 80 
mg of French maritime pine bark extract and 160 mg 
of standardized bilberry extract daily for six months.3 

After three months, untreated subjects had almost no 
change, while those receiving the extracts had a nearly 
13% decrease in intraocular pressure. 

Those taking the combination also had a significant 
improvement in ocular blood flow.3 

A follow-up study compared the two extracts 
to a common eye pressure-lowering medication,  
latanoprost eye drops. Adults with elevated intra- 
ocular pressure received either the extracts, the drops, 
or both.8

In this case, all three groups demonstrated a  
reduction in intraocular pressure. 

While the drops lowered eye pressure by 28% after 
four weeks of treatment, the bilberry-pine bark blend 
alone worked more gradually, reducing intraocular 
pressure after six weeks. This improvement progressed 
so that by sixteen weeks, the extract group had a 24% 
reduction in pressure. The extract also had a better 
safety profile. 

The medication and extracts together reduced eye 
pressure by almost 40% by the end of the 24-week 
study period, which was greater than the medication  
alone. These changes were accompanied by  
improvements in ocular blood flow.
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Summary
Glaucoma, usually driven by elevated eye pressure, 

can lead to vision loss and blindness.
A blend of standardized bilberry extract and French 

maritime pine bark extract can help reduce eye  
pressure levels and improve ocular blood flow in those 
at risk for glaucoma.

Taken alone or with medications, the extracts may 
help protect against glaucoma development and reduce 
vision loss in those already suffering from glaucoma. •
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Eye Support  
from Carotenoids

The bilberry-French maritime pine bark  
combination has shown benefits for  
elevated eye pressure and glaucoma.

Oral intake of carotenoids, including lutein 
and zeaxanthin, have shown promise to 
reduce risk for other common threats to 
vision, including cataracts, age-related 
macular degeneration, and diabetic 
retinopathy.25

Taking carotenoids with bilberry and French 
maritime pine bark extracts may offer  
comprehensive protection against common 
eye disorders.
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