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Eating More Fruit and Vegetables 
Reduces Risk of Depression,  

Twin Study Shows 

A study in adult twins found that consuming 
higher amounts of fruit and vegetables was 
associated with a reduced risk of depression.* 

The study included 3,483 twins from 45 to 
90 years old. The researchers used food-
frequency questionnaires to assess the asso-
ciation between higher fruit and vegetable 
intake and depression risk over a period of 
5-11 years. 

Compared to low intake, defined as less than 
half a serving per day, high intake of fruit 
and vegetables, about two servings per day 
(although that number still falls well below the 
recommended daily intake of at least five serv-
ings per day), was associated with a modest 
reduction in the risk of depression. 

The authors attributed the beneficial relation-
ship between fruit and vegetable intake and 
depression as most likely due to “the high 
levels of dietary fiber, vitamins and micro-
nutrients contained in fruit and vegetables.” 
They added that, “The importance of the gut 
microbiome and its potential influence on 
depression via inflammation, both systemic 
and neuroinflammation, is becoming increas-
ingly well understood.”

Editor’s note: “Our previously published meta-analyses 
of four population-based studies of adults aged 45+ years 
found higher fruit intakes were associated with a 15% re-
duced odds of incident depression, and higher vegetable 
intakes with 9% reduced odds,” the authors noted.

* Sci Rep. 2024 Nov 29;14(1):29711. 
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Fish Oil Can Lower 
Triglycerides  

in People with Diabetes

A reduction in triglycerides was found 
among people with diabetes taking 
fish oil, which contains the omega-3 
fatty acids EPA and DHA, compared 
with those given a placebo, according 
to a new clinical trial.* 

The trial included 309 men and 
women with type II diabetes and 
high triglycerides. Participants were 
randomized to receive 4 grams fish 
oil or placebo for 12 weeks. At the 
end of the 12-week trial triglycerides 
decreased by an average of 21% in 
the fish oil group, while there was no 
significant difference in the placebo 
group. 

Editor’s Note: “These findings have important 
implications for the development of personal-
ized dietary interventions to effectively manage 
high triglycerides and related metabolic disor-
ders,” the authors stated.

* Med. 2025 Jan 10;6(1):100496.
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Vitamin C Doubles Survival 
Time in Late-Stage 

Pancreatic Cancer Patients 

High-dose, intravenous vitamin C, 
when added to conventional che-
motherapy, doubled survival time in 
patients with late-stage, metastatic 
pancreatic cancer, a study published 
in Redox Biology reported.* 

In this phase 2 clinical trial, 34 peo-
ple with pancreatic cancer were ran-
domized into two groups. One group 
received standard chemotherapy 
alone and another group received the 
chemotherapy plus intravenous infu-
sions of 75 grams of vitamin C three 
times per week. 

Those who received chemotherapy 
alone survived an average of eight 
months, while those who received 
chemotherapy plus intravenous vita-
min C survived an average of 16 
months–double the amount of time. 

Editor’s note: Adding high-dose vitamin C did 
not increase the frequency or severity of adverse 
events, the authors noted. Not all vitamin C stud-
ies show these remarkable results. 

* Redox Biol. 2024 Nov:77:103375. 
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Lower Cost of  
Generic Drugs

A new business model for selling 
generic drugs could dramatically 
lower drug costs, according to a 
study published in the New England 
Journal of Medicine Catalyst.*  

CivicaScript is a not-for-profit 
generic drugs supplier in the U.S. 
whose goal is to lower the cost of 
certain high-cost generic medica-
tions. CivicaScript’s proposed model 
contracts directly with manufactur-
ers to produce generic drugs and 
sells them to pharmacies and health 
plans at a fixed cost-plus price. This 
model avoids middlemen and keeps 
markups low.

To test the effectiveness of this model, 
researchers evaluated the cost of 
abiraterone acetate, a generic drug 
used to treat metastatic prostate 
cancer. They compared payments 
between CivicaScript and other man-
ufacturers over a four-month period.

The results showed that CivicaScript 
was able to provide this drug at a 
price that was 64% lower for patients 
(saving them around $81 per month) 
and 95% lower for 14 insurers (saving 
the health plans an average of $1,796 
per patient per month). 

Abiraterone acetate generally costs 
thousands of dollars per month per 
patient. CivicaScript was able to pro-
vide a one-month’s supply (120 250-
mg tablets) for $171. This price is 
slightly above wholesale in order to 
cover pharmacy dispensing fees.

Editor’s note: “These data show that when you 
align the interests of patients, healthcare institu-
tions and society, there is great potential to cre-
ate a more equitable, cost-effective healthcare 
system,” said report co-author Carter Dredge.

* NEJM Catalyst. 2025;6(6):CAT.24.0417.
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ZINC 
Improves 

Glucose Control



BY ROSS HOWZER
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Many people take zinc to support their 
immune system.1,2 But zinc’s benefits go far 
beyond. 

Observational studies have found that low 
zinc levels are linked to insulin resistance, 
type 2 diabetes, poor blood sugar con-
trol,3-6 and the development of diabetic 
complications.3,7,8

In clinical trials, oral zinc intake improved 
control of diabetes and associated 
disorders.9-11

For those with type 2 diabetes or at risk for 
developing it, zinc reduced multiple mea-
sures of blood sugar control. This included 
fasting blood glucose and hemoglobin A1C 
(HbA1c), as well as a measure of insulin 
resistance.10,12,13

Some studies suggest that higher zinc intake 
may modestly reduce the risk of developing 
type 2 diabetes.14
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Participants with zinc levels below 70 μg/dL had 
markedly worse glycemic control, with an average fast-
ing blood sugar of 140 mg/dL and HbA1c of 9.77%, 
compared to those with normal zinc levels, who had an 
average fasting blood sugar of 105 mg/dL and HbA1c 
of 5.7%.4 

There is also evidence that low zinc status is associ-
ated with an increased risk of complications of diabetes.

A case-control study found that diabetic patients 
with polyneuropathy had significantly lower zinc levels 
than both diabetic patients without neuropathy and 
healthy individuals. Lower zinc levels were strongly 
linked to more severe neuropathy symptoms, poorer 
nerve function, and worse blood sugar control (higher 
HbA1c).7

What Zinc Can Do

Basic science and preclinical research show that 
zinc plays a key role in metabolic functioning. For 
instance: 

•	� Zinc has demonstrated anti-inflammatory 
effects by blocking NF-κB (nuclear factor-
kappa B), a protein complex that promotes 
inflammation.3,18 This could have impor-
tant implications for blood sugar control and 
reducing obesity-related complications in 
diabetes.19

•	� Zinc aided in forming, storing, and releas-
ing insulin, a hormone that allows tissues 
to take up glucose from the blood, lowering 
blood sugar.3

•	� In preclinical models, zinc deficiency impairs 
the response of tissues to insulin, contribut-
ing to insulin resistance, which is known 
to predispose to high blood glucose levels 
(hyperglycemia).20-22 In rodents, supplement-
ing with zinc improved insulin response.21 

•	� Diabetes (chronic hyperglycemia) can lead 
to nerve damage, eye disease, kidney dis-
ease, cardiovascular disease, and more.23 

Increasing zinc intake through supple-
ments helps ensure adequate levels of 
zinc in blood and tissues, potentially 
reducing the incidence and impact of 
insulin resistance and diabetes.9,12,13 

Zinc and Type 2 Diabetes

Zinc is a nutrient mineral that is a structural compo-
nent of over 300 vital enzymes and 2,000 transcriptional 
factors in the body. This means that cells, organs, and 
tissues require zinc to function properly.15

It’s essential for immune cell development and also 
plays a key role in brain, eye, and metabolic health.15

Unfortunately, inadequate zinc status and zinc con-
sumption are surprisingly common, which increases 
the risk for various health issues, including high blood 
sugar and type 2 diabetes.16

Observational studies have shown that low zinc lev-
els are associated with type 2 diabetes. This may be 
due to losing more zinc through urine, absorbing less 
from food, or high blood sugar and insulin resistance-
related changes in how the body handles zinc.3,17 

One observational study compared serum zinc levels 
in 200 individuals with type 2 diabetes and 192 healthy 
controls. The results showed that those with diabetes 
had significantly lower average serum zinc levels (66.5 
μg/dL) compared to healthy individuals (82.6 μg/dL). 
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Oral Intake Offers Hope

Human studies on zinc intake in individuals with 
diabetes—or those at risk of developing it—have 
shown significant promise.9,10,12

One systematic review and meta-analysis of 22 
clinical studies in patients with type 2 diabetes found 
that zinc supplementation reduced:24

•	� Fasting blood glucose,

•	� After-meal blood sugar,

•	� HbA1c levels,

•	� Systolic (top number) and  
diastolic blood pressure, and

•	� Total and LDL (bad) cholesterol.

Another meta-analysis of 32 clinical trials, includ-
ing 1,700 participants with diabetes, prediabetes, 
obesity, or other metabolic impairments, showed that 
zinc supplementation improved several markers of 
glucose control, including:9

•	� Fasting glucose, 

•	� Post-meal glucose,

•	� HbA1c, 

•	� Insulin resistance, and 

•	� High-sensitivity C-reactive protein  
(a marker of chronic inflammation).

A very large meta-analysis of randomized con-
trolled trials, mostly in patients with type 2 diabetes or 
prediabetes, further confirmed that zinc supplementa-
tion significantly improved key glycemic biomarkers 
in adults with or at risk for type 2 diabetes, including 
fasting blood sugar, insulin levels, HOMA-IR (a mea-
sure of insulin resistance), and HbA1c, compared to 
control groups.12

The studies analyzed used a range of daily zinc 
doses with supplementation durations ranging 
from four weeks up to six months.

These findings suggest that zinc supplementation 
may serve as an effective adjunct strategy for improv-
ing glycemic control in individuals with type 2 diabetes 
or prediabetes.

What You 
Need 

To Know

Zinc’s Metabolic 
Benefits

n	� Zinc is well known for supporting 
immune health and playing an essen-
tial role in the optimal function of 
thousands of proteins throughout the 
body.

n	� Zinc is required for normal insulin 
function. Low levels contribute to 
insulin resistance and poor glucose 
control.

n	� Some studies have found that low 
zinc levels appear to increase the risk 
of type 2 diabetes and other meta-
bolic disorders. 

n	� Meta-analyses of clinical trials have 
found that zinc supplementation can 
improve glucose control, lowering 
blood sugar in those with diabetes 
or at risk for developing it, while also 
reducing blood pressure and improv-
ing lipid profiles.
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Summary

Thousands of proteins rely on zinc to function, 
affecting the immune system and tissues throughout 
the body.

Zinc plays crucial roles in supporting metabolic 
health, including proper insulin function. Low zinc 
levels are associated with poor glucose control and a 
higher risk of diabetic complications.

Clinical studies involving people with diabetes—or 
those at risk of developing it—have shown that zinc 
supplementation can improve insulin function and glu-
cose control, helping to reduce elevated blood sugar 
levels that can cause widespread damage in the body. n
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Impact of Slightly  
Low Vitamin B12 on 

BRAIN AGING

A recent study challenges the definition of what 
constitutes vitamin B12 deficiency.  

The results, published in Annals of Neurology 
in 2025, suggest that low blood vitamin B12 
levels are associated with early neurological 
changes even at levels previously considered 
to be adequate in older adults.1

This data adds to a growing body of research 
indicating that even slightly low B12 levels are 
associated with harmful changes in the brain 
and increased risk for cognitive impairment 
and dementia.2-6

Oral vitamin B12 can maintain adequate levels 
to help ward off that increased risk.
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But a growing number of scientists have criticized 
this cutoff.1,12,13 That’s because even in people with 
modest reductions in B12 levels that fall within the  
normal range, damaging changes can occur in the 
brain that may be associated with a range of neu-
rodegenerative conditions, including Alzheimer’s, 
Parkinson’s, and multiple sclerosis.1-4,6

B12 and Brain Health

The new (2025) study,1 led by researchers at the 
University of California, San Francisco, took a fresh 
approach to evaluating the impact of vitamin B12 on 
brain aging. 

Most studies test for total vitamin B12 in blood. But 
B12 exists in more than one form in the bloodstream. 
Therefore, in this study researchers tested the partici-
pants for both forms of B12 using both the bioavailable 
and total B12 blood tests.1 

Some circulating B12 is bound to a protein called 
transcobalamin. This form can be readily used by cells 
and is considered the active form of vitamin B12.

B12 can also be bound to a protein called haptocor-
rin. Most cells in the body cannot access haptocorrin-
bound B12, making this form functionally inactive.

Getting Enough Vitamin B12

Vitamin B12 is found in animal sources such as beef, 
lamb, fish, seafood, poultry, and dairy foods. It is not 
produced in plants, which means vegetarians and espe-
cially vegans have an elevated risk of low B12 levels.7

In addition, many individuals have difficulty absorb-
ing vitamin B12 due to factors such as gastritis, 
gastrointestinal surgeries or abnormalities, certain 
medications (including antacids and metformin), and 
other underlying conditions.8

Vitamin B12 is critical for the development, function, 
and maintenance of the nervous system. It plays a key 
role in DNA synthesis and supports enzymes essential 
for nerve health.8

A deficiency in B12 can lead to megaloblastic ane-
mia and serious neurological problems.8,9  

These B12-deficiency related neurological problems 
can include cognitive impairment, psychosis, nerve 
damage, and balance concerns, even without signs 
of anemia. 

Neurological pathologies caused by B12 deficiency 
may not become evident until years after the initial 
deficiency begins. At this point vitamin B12 supple-
mentation can no longer correct the damage, and 
neurological recovery may no longer be feasible. Early 
diagnosis and intervention are essential to prevent per-
manent damage, especially in older adults.10

The most commonly used initial test for diagnosing 
B12 deficiency is a simple vitamin B12 blood test with 
a reading of 148 pmol/L or lower often used to indicate 
deficiency. This level has been historically linked to the 
onset of clinical symptoms like anemia and neuropsy-
chiatric issues.11

B12 Blood Test Ranges
According to LabCorp, a nationwide labora-
tory, the current range for acceptable B12 
levels is 232−1245 pg/mL.18

Life Extension has long advocated for main-
taining serum vitamin B12 levels above  
400 pg/mL to support overall health.

Current research now supports this position, 
suggesting that ideal B12 concentrations for 
cognitive support range from, approximately, 
above 350 pmol/L, though values may vary.1

Individuals with lower levels can easily 
correct deficiencies through oral B12 
supplementation.

Those taking B12 from various supplements 
often have high B12 levels, which is typical 
since the lab reference range was created 
from the general population, and not from 
those taking B12. Typically, any excess B12 
is eliminated in the urine since B12 is a 
water soluble vitamin.
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This 2025 published study enrolled 231 healthy older 
adults, median age about 71, with no history of cogni-
tive decline or dementia. Researchers also performed 
various tests of the structure and function of their  
nervous system.

They found that lower levels of the available form of 
vitamin B12 correlated with: 

•	 Slower conduction of signals in the brain,

•	� Slower cognitive processing speeds  
(how quickly we take in, interpret, and  
react to information), and

•	 �Increased abnormalities in brain white  
matter, the nerve fibers that connect  
different areas of the brain to each other  
and to the spinal cord. 

Many of the subjects with lower bioavailable B12 
levels were in the normal range for total B12. But they 
were still susceptible to the negative effects of low B12.

This suggests that many older adults with “normal” 
B12 levels may in fact be functionally vitamin B12 defi-
cient, and thus at elevated risk of neurodegenerative 
disease and cognitive decline. 

This frequently goes unrecognized because normal 
B12 lab levels are assumed to mean “healthy.” Older 
adults can benefit from taking oral vitamin B12 to keep 
their active B12 levels in a higher range.

B12 Boosts Cognitive Function

The 2025 published study is not the first to demon-
strate that low B12 levels are connected to accelerated 
brain aging. 

A prospective observational study of 107 adult vol-
unteers aged 61 to 87 years, found that low levels of 
B12 were associated with greater loss of brain volume. 
Those with the lowest B12 levels had over six times 
the risk of brain atrophy compared to those with the 
highest levels.14 

In another observational study of older adults, 
researchers found that markers of vitamin B12 defi-
ciency were associated with smaller total brain volume 
and poorer cognitive function, including memory.15

A systematic review and meta-analysis of 12 observa-
tional studies including participants aged 7 to 70 years, 
found that vitamin B12 deficiency was associated with 
cognitive decline and structural (as seen on MRI) and 
functional brain abnormalities across all age groups. 

What You 
Need 

To Know

B12 Protects  
the Brain

n	� Deficiency of vitamin B12 can lead to 
nervous system disorders.

n	� A recent study of older adults found that 
even low normal levels of the active 
form of vitamin B12 are associated with 
slower brain processing speeds and 
damage to the brain. 

n	� This and other studies suggest that 
many more adults than previously real-
ized may be at risk for cognitive decline 
due to suboptimal vitamin B12 levels.

n	� Oral B12 intake can keep levels of active 
vitamin B12 high to help reduce risk of 
brain aging.

In three of these studies that included cognitive test-
ing after vitamin B12 replacement, there was partial to 
complete recovery of cognitive function.16 

These data sets show a clear link between B12  
status and brain health. The newest study reveals that 
many more adults may have dangerously low B12  
levels than previously understood.

Taking oral B12 may help to prevent structural brain 
damage and loss of cognitive function.
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Summary

A study published in 2025 reveals that the lower end 
of “normal” vitamin B12 levels is associated with loss 
of cognitive function and harmful changes in the brain 
in older adults.

This study and others suggest that people with both 
deficient, or low “normal” levels of vitamin B12 should 
urgently consider taking a vitamin B12 supplement to 
support brain health, help slow brain aging, and ward 
off cognitive decline. n
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Many people already take methylcobalamin, 
one of two bioactive forms of vitamin B12, in 
their multivitamin.

But there is another active B12 form—adeno-
sylcobalamin—that may play its own particular 
role in the body.7

Preclinical research has shown therapeutic 
potential for adenosylcobalamin. Scientists per-
formed a series of experiments in in-vitro mod-
els, worms, and mice.17 

Worms with a Parkinson’s-related mutation 
show impaired movement and accelerated 
loss of dopamine-producing neurons. However, 
when treated with adenosylcobalamin during 
their larval stage, these worms exhibited normal 
movement and significantly improved neuron 
survival.17

In a related mouse study, brain slices treated 
with adenosylcobalamin maintained stable 
dopamine levels during stimulation, unlike 
untreated slices, which showed a 20% drop in 
dopamine release. This suggests that adenosyl-
cobalamin may help preserve dopamine func-
tion in Parkinson’s-like conditions.17

These findings suggest that vitamin 
B12 may offer a novel therapeutic 
approach targeting processes 
involved in pathogenesis 
of Parkinson’s disease

A combination of both 
active forms of vitamin 
B12 offers protection 
for aging brain cells.

Two Bioactive Forms of Vitamin B12
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SENOLYTICS 
Remove Aged Cells

BY STEVEN TOWNSEND

Cells have a built-in program to beneficially self-
destruct (via apoptosis) that is part of the body’s 
maintenance system.1 

With age, however, not all of aged “senescent” cells 
are eradicated.   

Instead of undergoing normal elimination, senescent  
cells linger in a toxic dysfunctional state. 

The accumulation of damaged senescent cells 
can accelerate aging processes and contribute to 
development of chronic diseases.2 

Scientists have conducted research into compounds  
(called senolytics) that remove senescent cells, 
which have shown promising regenerative effects.3-5

Enlightened people today utilize plant-based  
senolytics like fisetin, theaflavins and quercetin  
that target pathways that block favorable  
programmed cell death (apoptosis).

Turning “on” youthful apoptosis helps rid the body 
of accumulated senescent cells.  
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Senolytic Therapy

Researchers at a major research hospital have made 
significant contributions to ways to combat cellular 
senescence.13,14 They found that compounds called 
senolytics activated a kind of “switch” in senescent 
cells, causing them to die without affecting healthy 
cells.2,13 They also found that the removal of senescent 
cells may delay aging-associated disorders.13

They termed these interventions senolytic therapy. 
By targeting senescent cells for removal, senolytic 
compounds aim to delay age-associated diseases and 
restore tissue function.

In animal models, using senolytics to eliminate 
senescent cells has demonstrated remarkable health 
effects, including:

•	 Improving markers associated with aging,9,15,16

•	� Extending the life of elderly mice by about 10%, 
which is analogous to a 75-year-old human 
living an extra 7.5 years,17 

•	� Halting or even reversing atherosclerotic plaque 
development, the most common cause of 
cardiovascular disease in mice,14,16

•	� Reducing inflammation associated with obesity 
and improving metabolic health,15,18 and

•	� Protecting against osteoarthritis.16,19

Intermittent treatment with senolytics (formulated 
with the drug dasatinib and the nutrient quercetin) 
reduced senescent cells, improved physical function, 
and increased post-treatment survival by 36%, lowering 
the mortality hazard by 65% in aged mice.5

Early human studies of senolytic therapies have 
shown promise as well. 

In one pilot study of patients suffering from idiopathic 
pulmonary fibrosis, a progressive lung disease, senolytic 
therapy with a cocktail of dasatinib (100 mg per day) and 
quercetin (1250 mg per day) for three consecutive days 
per week over a total of three weeks, led to a clinically 
meaningful improvement in physical function, including 
gains in walking distance and gait speed.20 

In a phase 2 randomized controlled trial of 60 
postmenopausal women who had a high burden of  
senescent cells, intermittent senolytic therapy for 
20 weeks with dasatinib and quercetin significantly 
increased markers of bone formation and increased 
bone mineral density.21

The Problem of Cellular Senescence

Senescent cells have structural and functional 
abnormalities that make them different from normal, 
healthy cells.2,6,7

As these damaged (senescent) cells accumulate with 
age, they secrete compounds that promote local and 
systemic degeneration. Their resistance to apoptosis 
has earned them the nickname “zombie cells.”8

Compounds secreted by senescent cells are called 
senescence-associated secretory phenotypes 
(SASPs). They degrade surrounding tissues and con-
tribute to chronic inflammation.6,9

This low-grade inflammation, also known as inflam-
maging, is a significant contributor to loss of function 
and chronic disease.10 

The buildup of senescent cells and inflammaging 
has been shown in clinical and preclinical settings 
to accelerate the aging process and increase the 
risk of age-related diseases, including:

•	� Cardiovascular disease,6,11

•	 Osteoarthritis,2,7,11

•	 Type 2 diabetes,12 

•	 Cognitive decline and dementia,2,7,11 and

•	 Cancer.2,6,7,11

LACTOBACILLUS
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Plant-Derived Senolytics

Scientists have spent years testing plant-derived 
nutrients for their senolytic properties to aid in the 
safe removal of senescent cells.3-5 These damaged 
cells not only contribute to aging but can accelerate 
the aging process throughout the body, contributing to 
degenerative diseases such as cancer and arthritis.2,6 
These nutrients help activate the senolytic process 
in the body without the use of pharmaceuticals. The  
following compounds have been found to be particularly 
promising:

•	� FISETIN, a polyphenol found in fruits such as 
strawberries and apples, is one of the most potent 
plant-derived senolytics yet discovered. In an animal 
study, old mice given fisetin eliminated about 70% 
of senescent cells and experienced an increase in 
lifespan of nearly 10%.17 In other preclinical studies, 
fisetin has demonstrated other health-promoting 
effects, including reducing body weight, improving 
metabolic health, protecting the brain against degen-
erative diseases, and reducing cancer incidence.22,23

•	� QUERCETIN, an anti-inflammatory nutrient found 
in many fruits and vegetables.24 On its own, it 
removed senescent cells in the kidneys of mice, 
improving function and decreasing the fibrosis 
(scarring) that leads to kidney failure.20

•	� THEAFLAVINS, polyphenolic compounds found 
in black tea, have been known and studied for 
anti-cancer properties, cognitive function improve-
ment, and anti-inflammatory effects.25 Theaflavins 
have shown anticancer effects by inducing 
apoptosis in several cancer cell lines. They work 
by targeting survival pathways of senescent 
cells involving a protein called BCL-2 that stops 
senescent cells from dying.26 In one mouse model 
study, theaflavins were shown to have significant 
senolytic activity in ameliorating ionizing radiation-
induced cell injury.27

•	� APIGENIN is a polyphenol found in various 
foods such as parsley, celery, and chamomile. It 
has been shown to block the pro-inflammatory 
compounds senescent cells produce, decreasing 
harmful chronic inflammation,28,29 and has also 
been shown to improve physical and cognitive 
function in animal models of premature aging.30

How Senolytics  
may Slow Aging  
and Chronic Disease

n	� Some aging, dysfunctional cells become 
senescent, spreading pro-inflammatory 
compounds and refusing to die off to 
make room for new, healthy cells.

n	� Senescent cells have been found to  
contribute to loss of function and  
progression of age-related disease in  
tissues and organs throughout the body.

n	� Senolytics are compounds that can  
eliminate senescent cells by turning on 
the “cellular switch” that allows them to 
die, while leaving healthy cells unharmed.

n	� In early preclinical and clinical studies, 
senolytic therapy has been effective at 
reducing senescent cells, improving tissue 
function, and reducing risk for disease.

n	� Several plant-derived compounds  
have been found to possess potent  
senolytic activity, including fisetin,  
quercetin, theaflavins, and apigenin.

n	� A combination of these senolytics may 
work in different ways to reduce the  
number of senescent cells in the body 
and block their harmful effects.

What You 
Need 

To Know
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Taken together, these senolytic nutrients may work 
in different ways to help wipe away senescent cells and 
reduce the toxic impact of those that remain. 

There is much discussion in the longevity field about 
the best way to use senolytic therapies.

Right now, taking these treatments intermittently may 
work best for clearing out senescent cells.2,20,31,32 In one 
preclinical study, a drug that blocked the inflammatory 
signals released by senescent cells was more effective 
when used on an occasional basis rather than being 
used daily.33

Early research suggests that taking high doses of 
compounds like fisetin, quercetin, theaflavins, and 
apigenin once a week could be an effective approach.

Summary

Aged cells can become dysfunctional and toxic to 
healthy cells around them. This cellular senescence 
occurs throughout the body and is a major contributor 
to accelerated aging and risk for age-related disease.

Scientists have discovered that some compounds 
have a senolytic effect, removing senescent cells 
from tissues, reducing associated inflammation, and  
improving tissue health and function.

Some of the most potent plant-derived senolytic  
compounds identified include fisetin, quercetin, 
theaflavins, and apigenin.

Senolytics
Senolytics are compounds (medications or 
dietary products) that help clear senescent 
cells from the body. 

What Are Senescent Cells?
They are old or damaged cells that have 
stopped dividing but remain in the body.

Over time, they build up and release inflam-
matory chemicals.

This inflammation can harm surrounding 
tissues and contribute to age-related dis-
eases, like cancer, arthritis, and frailty.

How Senolytics Help:
Senolytics specifically target and eliminate 
senescent cells.

By reducing these cells, senolytics lower 
inflammation and may improve tissue 
health.

This could help slow aging and reduce the 
risk of diseases linked to aging.

Early studies have found senolytic therapies to 
be effective in reducing senescent cell numbers and 
improving health. Scientists are optimistic that senolytics 
can help rejuvenate tissues, slowing loss of function 
associated with aging and reducing risk for chronic 
disease. n
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Fight Female 

HAIR LOSS 
Hair loss isn’t just a problem for men. 

It affects about half of all women in their 
lifetime.1,2

Thinning hair or bald spots can negatively 
affect a woman’s emotional well-being 
and quality of life.2-4 The few medications 
approved for hair loss can be unpleasant to 
use and have unwanted side effects.5

Scientists have identified two well-tolerated 
plant-derived ingredients that  have been 
shown to combat hair loss. 

In a clinical trial, women with thinning hair and 
hair loss who took gluten-free wheat cerami-
des had a stunning 48% decrease in hair loss 
from baseline and a 12.5% improvement in 
hair growth as compared to placebo.6 

In another clinical trial, women with hair loss 
who took saw palmetto oil reduced hair shed-
ding by 34% and increased hair thickness from 
baseline.7 

Together, these oral extracts may help resolve 
the top causes of hair loss in women and 
restore healthy hair growth.
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Female hair loss typically presents a different pattern 
than male-pattern baldness, characterized by diffuse 
thinning at the crown and a noticeable widening of the 
central part.14

Scientists have identified plant-derived extracts that, 
when taken orally, may help maintain healthy hair life-
cycle and reduce hair loss.

Ceramides Halt Hair Loss

Ceramides are a type of lipid or fat. A hair strand’s 
outermost layer contains ceramides that help protect 
and strengthen hair.15

Preclinical research has found that ceramides 
may also promote cellular signaling to stimulate hair 
growth.16-18 

Scientists have developed a gluten-free wheat 
extract rich in ceramides and digalactosyldiglycer-
ides, another plant lipid that promotes the absorption 
of ceramides in the gut.19

In a clinical trial, 66 healthy women aged 24 to 64 
with more than 15% of total hair in the telogen phase 
took 30 mg of an oral wheat ceramide extract or a 
placebo daily. The participants initially reported brit-
tle, thinning hair and experienced mild to moderate  
hair loss.6 

Hair characteristics were evaluated at 56 and 84 
days using a phototrichogram. This is a noninvasive 
imaging technique that monitors hair growth and 
loss through periodic scalp imaging and analysis. The  
phototrichogram assesses hair growth phases. 

Understanding Female Hair Loss

Hair grows in cycles. Usually, most hair is in the ana-
gen (growth) phase, while approximately 10% is in the 
telogen (resting) phase.8,9

The most common types of hair loss in women are:

•	� Telogen effluvium, which occurs when a 
greater proportion of hair transitions from the 
growth (anagen) phase to the shedding or rest-
ing (telogen) phase. This condition can result in 
the loss of up to 35% of scalp hairs, compared 
to the typical daily shedding of 50–150 hairs 
(about 10%). It may be triggered by physiologi-
cal or psychological stressors such as trauma, 
illness, malnutrition, or childbirth.9

•	� Female pattern hair loss, progressive hair 
loss also known as androgenetic alope-
cia. This disorder, in which hair gradually gets 
thinner at the top of the head,10 is increasingly 
common with age, affecting about 40% of 
women by age 50.11

Hormonal changes, such as the drop in estrogen 
and increase in androgens (particularly dihydrotes-
tosterone DHT) around menopause, can contribute 
to female pattern hair loss.12

Elevated levels of DHT contribute to the 
progressive shrinkage of hair follicles, 

resulting in thinning hair, reduced 
follicular density, and eventual 
baldness.13

H A I R  G R O W T H  C Y C L E
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This clinical trial also used hair pull tests to measure 
shedding, while additional assessments evaluated hair 
diameter, strength, growth, sebum levels, density, and 
volume.

Within just two months, the extract group exhibited 
significant signs of healthier hair. After three months, 
the treatment group showed significantly greater 
improvements than the placebo group, including:

•	 �48% decrease in hair loss (per hair pull test) 
from baseline,

•	� 12.5% greater increase in hair growth  
compared to placebo, and

•	� 12% reduction in scalp oil from baseline 
among participants with oily hair.

Overall, up to 90% of women who took the 
ceramide extract reported that their hair was health-
ier, citing faster growth with fewer split ends. A sub-
group analysis of postmenopausal women found that 
those who received the extract experienced similar 
improvements. 

Fight Hormonal Hair Loss

Saw palmetto is a plant rich in beneficial com-
pounds including fatty acids and beta-sitosterol.20,21

Preclinical research suggests saw palmetto oil 
may help combat hair loss, especially androgenetic  
alopecia, by:20,22-24

•	� Reducing the body’s production of  
DHT (dihydrotestosterone), a hair  
loss promoter,

•	 �Blocking cellular uptake of DHT, and

•	 �Decreasing DHT binding to receptors.

Excess DHT increases hair loss by shortening the 
growth phase and lengthening the shedding phase of 
the hair lifecycle.8,20

Saw palmetto inhibited 5-alpha reductase—the 
enzyme that converts testosterone to DHT—and it 
also exhibited anti-inflammatory and pro-angiogenic 
effects in laboratory studies. Scientists formulated a 
saw palmetto oil standardized to contain 2%–3% beta-
sitosterol and 85% total fatty acids, which was tested 
in a clinical study.7

What You 
Need 

To Know

Good Hair Days 
Ahead

n	� Hair loss affects roughly 50% of all 
women. 

n	� The top causes of female hair loss are 
telogen effluvium, shedding that is 
often triggered by a major stressor, and 
androgenetic alopecia, female pattern 
hair loss linked to hormonal imbalance.

n	� In a clinical trial of women with telogen 
effluvium, a gluten-free wheat ceramide 
extract reduced hair loss by 48% and 
increased hair growth and health. 

n	� In another clinical trial, women with 
androgenetic alopecia who took stan-
dardized saw palmetto oil had a 34% 
decrease in hair shedding and an 
increase in hair thickness.

n	� Combined, these oral plant-based 
extracts address the top causes of hair 
loss in women.
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Saw Palmetto Stops Shedding

A double-blinded, placebo-controlled trial 
recruited 80 healthy men and women (ages 18–50) with 
mild-to-moderate androgenetic alopecia. Participants 
were randomized into four arms and received daily 
treatments for 16 weeks:7

•	� 100 mg oral standardized form  
of saw palmetto oil

•	� Oral placebo

Participants were evaluated using hair comb and hair 
pull tests, self-assessment of perceived efficacy, and 
objective evaluation via global photographic assess-
ment scores. Hair density, thickness, and the anagen/
telogen ratio were measured through phototrichogram 
analysis.

After four months, those receiving saw palmetto, 
compared to placebo, exhibited:

•	� 11.3% increase in hair density, 

•	� 34% decrease in hair shedding  
(per a hair comb test),

•	� 16.6% decrease in hair loss  
(per a hair pull test), and 

•	� 18.9% reduction in blood levels  
of DHT.

Some improvements were observed as early as two 
months and became more pronounced over time. Both 
men and women experienced similar outcomes.

Combining saw palmetto and wheat ceramides 
may help stop many cases of female hair loss and 
boost hair growth.

Summary

Hair loss affects about half of women, whether due 
to a sudden uptick in shedding or progressive hair loss 
on the top of the head.

Standardized wheat ceramide extract and saw 
palmetto oil, when taken orally, have both been clini-
cally shown to reduce hair loss and renew hair growth 
in women. 

Significant improvements in hair growth commonly 
start within just two months of using the ingredients. n
	�

Good Vs. Bad Ceramides
You may have heard that having high 
ceramide levels can be unhealthy. 

That’s because the type of ceramides gener-
ated from a calorie-dense Western diet high 
in long-chain saturated fats are linked with 
inflammation, cardiovascular disease, and 
metabolic disorders.25,26

By contrast, plant-derived ceramides called 
phytoceramides, like those present in 
wheat extract, are rich in healthy unsatu-
rated fats and are associated with better 
overall health, including healthy hair.27
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PROBIOTIC  
DEFENSE 

Against Gum  
Disease

BY MARSHA MCCULLOCH, MS, RD

In a study of 794 adults, 82% of those who 
reported gingival bleeding believed it to be 
a harmless condition.1 

Bleeding gums, however, are a common 
sign of periodontal disease, which can 
damage the tissues that anchor teeth in 
place.2,3

Even more worrisome, periodontal infec-
tions may increase the risk of non-oral 
conditions, including diabetes, heart  
disease, and dementia.4

A key driver of periodontal disease is an 
imbalance of microbes in the mouth that 
promote harmful bacteria and the buildup 
of dental plaque.2,4

Plaque can result in gaps between the 
teeth and gums, called periodontal  
pockets, which can become infected and 
inflamed.2 

Scientists have identified a specific pro-
biotic strain that helps keep problematic 
oral bacteria in check. It has been clini-
cally shown to reduce gum bleeding and 
inflammation by 31% when taken daily.5,6 

Researchers have also developed a heat-
treated bacteria, a postbiotic, that in a  
clinical trial reduced periodontal pocket 
depth 64% better than the placebo group.7

Taking this probiotic and postbiotic 
daily in addition to brushing and flossing 
may provide a strong defense against  
periodontal disease.
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The M18 probiotic group also had a 5.2% increase 
in salivary pH, meaning it was less acidic and better 
for oral health, while the control group’s saliva became 
slightly more acidic.17

Increased acidity can lead to an increase in dental  
problems because when the pH of the oral cavity 
becomes more acidic, S. mutans can become more 
competitive and damaging.16,18 

Less Dental Plaque, Healthier Gums

In a randomized controlled clinical trial, 61 participants  
with gingivitis aged between 18 to 25 years were  
randomized to receive a daily Streptococcus salivarius  
M18 (500 million CFU) lozenge or a placebo nightly 
after brushing, for four weeks. The probiotic improved 
gum health in young adults with gingivitis.5 

Participants showed 31% reduced gingival inflam-
mation index, and mild but significant improvement in 
dental plaque index compared to placebo after four 
weeks. Continued use of S. salivarius M18 might be 
needed to maintain results.  

In another trial, a three-month supplementation 
with Streptococcus salivarius M18 has been shown 
to reduce gingival bleeding and dental plaque in young 
adults with gingivitis.6 

In this longer randomized controlled trial, 62 individuals 
with gingivitis were randomized to receive S. salivarius 
M18 (500 million CFU) or a placebo every evening for 
three months followed by a four-week washout period. 

The daily use led to significant improvements in gum 
health compared to placebo. The probiotic group had a 
31% placebo-adjusted reduction in gum bleeding and 
a 7% reduction in dental plaque buildup.6

The best results for gum health and dental plaque 
control likely come from long-term use of the probiotic. 

Postbiotic Improves Periodontal Pockets

As part of a routine checkup, dental staff may probe a 
person’s gums to check periodontal pockets. A pocket 
depth of 4 mm or more suggests periodontal disease.19

Scientists explored living oral probiotics and heat-
treated postbiotics. Postbiotics include components 
of inactivated beneficial microbes.20

For a randomized controlled trial, researchers recruited 
39 older adults with chronic periodontitis, including one 
or more periodontal pockets measuring at least 4 mm.7

Microbiome of the Mouth

The link between periodontal disease and other 
conditions may be driven by chronic inflammation, 
immune dysregulation, and the spread of harmful 
bacteria from the mouth to other parts of the body.2

The oral microbiome includes beneficial bacteria like 
Streptococcus salivarius (S. salivarius) as well as harmful  
bacteria like Streptococcus mutans (S. mutans).16

S. mutans is one of the top promoters of tooth 
decay. This bacteria thrives in an acidic (low pH) oral  
environment.16

In the mouth, S. mutans ferments sugars from food 
and produces acid that can erode tooth enamel. This 
promotes the buildup of plaque on teeth, which can lead 
to tooth decay and periodontal disease.16

Improving the Oral Ecosystem

The M18 strain of S. salivarius can provide a robust 
defense against S. mutans.

In a clinical trial involving 69 young adults aged 18–40 
at high risk for tooth decay, 22 participants took a nightly 
lozenge containing S. salivarius M18 (2.5 billion CFU) 
after brushing. 

After 30 days, the M18 group showed better oral 
health outcomes compared to those following standard 
oral care practices without the M18 probiotic.17

The M18 probiotic group experienced a 75% decrease 
in salivary levels of harmful S. mutans. In the control 
group, S. mutans decreased by only 11%.

Oral Microbiome
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Subjects took 50 mg of heat-treated L. plantarum 
L-137 (a postbiotic) or a placebo daily for 12 weeks. 
Both groups also underwent standard periodontal  
therapy.

The postbiotic group showed a 64% greater reduction 
in pocket depth than the placebo group.7

Previous studies have shown that heat-treated  
L. plantarum L-137 stimulates the action of IL-12, a 
cytokine (signaling molecule) that supports healthy 
immune function. The researchers suggest that this 
immune modulation may help promote oral health.7,21 

Together, S. salivarius M18 and heat-treated L. plan-
tarum L-137 may offer a balanced combination for 
optimizing periodontal health.

The Mouth-Body Connection

Periodontal disease (also called gum disease) starts 
with gingivitis, a condition characterized by red, swollen 
gums that bleed easily.2,8

This can progress to periodontitis, severe gum disease  
that includes deepening periodontal pockets. These 
pockets trap infection-causing bacteria and plaque 
between the teeth and gums.2,8

The body’s immune response to this microbial 
assault leads to inflammation and damage to the 
teeth’s structural support, potentially resulting in tooth  
removal.8,9 

Damage caused by periodontal disease isn’t neces-
sarily confined to the teeth. 

Cardiovascular disease, diabetes, and dementia 
are just a few of the non-oral conditions associated with 
periodontal disease.4,10-15 

Banish the Bacteria 
Behind Gum Disease

n	� Bleeding gums can be a sign of perio-
dontal disease, which harms the gums 
and bones that support teeth. Periodon-
tal disease is also linked to an increased 
risk of heart disease, diabetes, and 
dementia.

n	� A major driver of periodontal disease is 
an overgrowth of harmful bacteria that 
promotes dental plaque buildup, inflam-
mation, and destruction of oral tissues.

n	� The probiotic Streptococcus salivarius 
M18 is clinically shown to counteract 
harmful oral bacteria, reducing gum 
inflammation and bleeding by 31%.

n	� Heat-treated Lactobacillus plantarum 
L-137, a postbiotic, has been clinically 
shown to reduce periodontal pocket 
depth by 64% greater than seen in pla-
cebo group.

n	� Daily oral intake of this probiotic-post-
biotic combination can be a beneficial 
addition to dental care routines.

Stages of Periodontal Disease

What You 
Need 

To Know
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Summary

A balanced oral microbiome promotes periodontal 
health. 

In clinical trials, the probiotic S. salivarius M18 inhibited  
the growth of harmful oral bacteria, reduced gum 
inflammation and bleeding, and helped prevent dental 
plaque buildup.

A heat-treated postbiotic, L. plantarum L-137, was 
clinically shown to reduce periodontal pockets.

Long-term use of this oral probiotic-postbiotic  
combination can help keep teeth and gums healthy, 
with benefits for overall health. n
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EXTRA VIRGIN  
OLIVE OIL: 

More Benefits  
Discovered

BY LAURIE MATHENA

Many of the health benefits associated with the 
Mediterranean diet are thought to be due, in part, 
to one of its key components: extra virgin olive oil.1

Consumption of olive oil has been shown to be 
associated with improvement in:

	 •	� Symptoms of mild cognitive impairment and 
biomarkers of Alzheimer’s disease,2,3 

	 •	� Insulin resistance biomarkers,4 

	 •	� Cardiovascular disease,5 

	 •	� Type 2 diabetes,5,6 and

	 •	� Cancer.7 

It has also been associated in different studies with 
a lower risk of death from cardiovascular events, 
cancer, and from any cause.5,8,9

But not all olive oil is equal. For optimal health ben-
efits, choose a cold-pressed extra virgin olive oil 
high in polyphenols.
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Boost Metabolic Health

Olive oil has been identified as a key contributor to the 
cardiovascular benefits of the Mediterranean diet.11,12

Research has highlighted the polyphenol content 
of olive oil, revealing that its anti-inflammatory effects 
play a major role in improving lipid profiles and blood 
vessel function, promoting healthy arteries and blood 
pressure.13,14 As a result, extra virgin olive oil polyphenols 
may lower the risk of heart attack, stroke, and sudden 
cardiac death.14 

A famous multicenter trial involved about 7,500 
people aged between 55-80 years, who were at high 
cardiovascular risk but without any diagnosed disease 
at the start of the study. Participants were assigned to 
one of three groups and followed for nearly five years:

•	� Mediterranean diet supplemented with  
extra virgin olive oil group,

•	� Mediterranean diet supplemented with  
mixed nuts, and

•	� Controlled diet (with advice to reduce  
dietary fat).

The olive oil group consumed, on average, roughly 
two-thirds of a tablespoon of extra virgin olive oil daily 
and had a 31% reduced risk of a major cardiovascular 
heart event (including myocardial infarction, stroke, 
or cardiovascular death), compared to those following 
a low-fat diet.15

A systematic review and meta-analysis of 29 clinical 
trials and four cohort studies found that higher olive oil 
intake is associated with a significantly reduced risk of 
developing type 2 diabetes. Individuals with the highest 
intake had a 16% lower risk of incident type 2 diabetes 
compared to those with the lowest intake.

In people with established type 2 diabetes, olive oil 
supplementation also improved glycemic control, leading 
to a significant reduction in HbA1c levels and fasting 
plasma glucose.6

One review found that extra virgin olive oil (EVOO) 
outperformed other dietary fats in several key areas of 
health. It was more effective at lowering blood pressure 
and LDL (“bad”) cholesterol, while also increasing HDL 
(“good”) cholesterol. Additionally, EVOO contributed to 
better glucose control and supported healthy weight 
management. These benefits are believed to stem from 
EVOO’s rich polyphenol content.1

Brain Protection

Extra virgin olive oil (EVOO) and its phenolic  
compounds help combat key processes involved in the 
development of Alzheimer’s disease. 

Evidence from preclinical studies, summarized in a 
comprehensive review published in 2024, suggests that 
this includes reducing the buildup of harmful plaques, 
easing inflammation, enhancing the brain’s protective 
barrier, and lowering oxidative stress.10

In human studies examined in that same 2024 review, 
it was found that regular consumption of extra virgin 
olive oil improved not only cognitive function but also 
biomarkers and indices associated with developing mild 
cognitive impairment and Alzheimer’s.10

It may also reduce the risk of dying from dementia.
In an analysis of data from two large prospective 

cohorts—the Nurses’ Health Study in 60,582 women 
and the Health Professional Follow-up Study in 31,801 
men, followed for 28 years—it was found that those 
who consumed more than 7 grams (just over half a 
tablespoon) of olive oil per day had a 29% lower risk of 
dementia-related death than those who consumed 
little or no olive oil.9
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In an early randomized controlled trial, 23 people with 
high blood pressure were randomly assigned to follow 
either a diet high in monounsaturated fatty acids (MUFA) 
from extra virgin olive oil or a diet high in polyunsaturated 
fatty acids (PUFA) from sunflower oil for six months, after 
which they crossed over to the alternate diet for another 
six months. At the end of six months, blood pressure 
drug dosage was reduced by 48% in the extra virgin 
olive oil group as compared to the sunflower oil group.16

Fight Against Fatty Liver Disease

Non-alcoholic fatty liver disease (NAFLD) is a  
growing health concern in the U.S., characterized by 
excess fat buildup in the liver.

Cases have surged in recent years, and a 2018  
forecast determined that by 2030, more than 100 million 
Americans would have the condition—a whopping 21% 
increase from 2018 levels.17 

In a study of 2,436 adults, those who consumed more 
than 2.7 tbs of extra virgin olive oil per day had a 27% 
lower chance of having NAFLD compared to those 
who consumed 0–1.75 tbs daily.

The benefits in people with excess weight were  
impressive:

•	� 18% lower risk of NAFLD in overweight 
 individuals, and 

•	� 26% lower risk of NAFLD in those with  
obesity.18

In another observational study of 2,754 people with 
and without non-alcoholic fatty liver disease, those who 
consumed 2.25 tbs or more of extra virgin olive oil per 
day had a 27%-34% lower risk of all-cause mortality  
compared to those who consumed about 1.5 tbs or 
less, with greater protection associated with higher  
levels of daily extra virgin olive oil. 

In those with NAFLD (non-alcoholic fatty liver disease), 
the protective effect was even greater.8

Reduced Cancer Mortality

Consuming a Mediterranean-style diet is associated 
with a reduced risk of numerous types of cancer, including  
breast, colorectal, prostate, gastric, bladder, head and 
neck, and lung cancers.19

Olive oil may play an important role in this benefit. 

The Protective 
Effects of Extra  
Virgin Olive Oil 

n	� Olive oil is a key component of the  
Mediterranean diet that is likely  
responsible for many of its health  
benefits.

n	� Consuming higher amounts of extra  
virgin olive oil is associated with a 
reduced risk of dementia, cancer, heart 
disease, and liver disease.

n	� It has also been connected to a lower  
risk of dying from cancer, dementia,  
or any cause at all.

n	� Cold-pressed extra virgin olive oil is the 
least processed olive oil and contains 
higher amounts of polyphenols, plant 
compounds responsible for many health 
benefits.

What You 
Need 

To Know

Liver



Olive oil is also high in monounsaturated fatty acids 
(primarily oleic acid), which can lower LDL cholesterol, 
another potential contributor to olive oil’s abundant 
health benefits.11
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In a 17-year observational study, researchers analyzed 
dietary intake of olive oil and compared it to mortality 
data. Results showed that consuming20 about 2.25 – 3.75 
tbs per day was linked to a 24% lower risk of all-cause 
mortality. Consuming about 3.75 tbs or more daily was 
linked to a significant reduction in death from cancer, 
including a:

•	� 60% lower mortality for gastrointestinal 
cancer, and 

•	� 50% reduction in mortality from other cancers.

Virtues of Cold-Pressed Olive Oil

All olive oil isn’t the same. Cold-pressed extra virgin 
olive oil is the highest-quality variety. It is the cham-
pagne of olive oil.

Cold pressing uses a mechanical press to extract 
oil without heat or chemicals, helping preserve more of 
its health benefits by promoting compounds such as 
polyphenols, which also provide flavor.21,22

Greater dietary intake of polyphenols helps improve 
lipid profiles and lower blood pressure, insulin resistance, 
and systemic inflammation.23

The polyphenol content of olive oil varies based on 
factors including the climate, ripeness of the olives, how 
the oil is extracted, and the storing process.22 

Olive Oil and Oral Health 
Olive oil may even help reduce gingival 
inflammation24 and dental plaque.24,25

In a clinical study, 75 adults with gingivitis  
(early gum disease) caused by plaque  
bacteria used extra virgin olive oil as a daily 
mouthwash. After 30 days, they had a 48% 
reduction in plaque formation and a 64% 
reduction in gum bleeding.24

Participants in this study held one table-
spoon of extra virgin olive oil in their mouths 
and swished it around for five minutes, one 
time per evening before going to bed, after 
brushing and flossing.



Summary

Extra virgin olive oil is a key component of the 
Mediterranean diet that is thought to contribute to 
many of the diet’s health benefits.

Consuming higher amounts of extra virgin olive oil is 
associated with a reduced risk of numerous age-related 
health conditions, as well as a lower risk of dying from 
heart events, strokes, dementia, cancer, or any cause 
at all.

For the greatest health benefits, choose a cold-
pressed extra virgin olive oil with a high polyphenol 
content. n
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WHAT IS MAQUI BERRY?

What is Maqui Berry?   
BY LAURIE MATHENA

Maqui berries are the 
fruit of trees that grow wild 

in the rainforests of Chile and in 
some parts of Argentina.1,2

People indigenous to these areas 
have long consumed the small, 
purple berries for their health ben-
efits, and the berries have earned 
a reputation for their free radical 
scavenging and anti-inflammatory 
properties.2

Their range of potential benefits 
includes reducing LDL cholesterol 
levels,3 reducing free radical dam-
age,4 and more.1

Two key areas in which maqui 
berries are especially effective 
include:

1.	Relieving dry eyes,5,6 and 

2.	Reducing blood sugar levels.3,7,8
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After-meal glucose spikes are 
associated with higher rates of car-
diovascular disease,12,13 impaired 
cognitive function,14,15 and other 
chronic conditions.16,17

In an advanced preclinical anal-
ysis of maqui berries’ metabolic 
effects, scientists discovered that a 
family of polyphenolic compounds 
called delphinidins act on mul-
tiple targets related to metabolic  
syndrome.18

Maqui berry extracts are rich in 
delphinidins. These compounds 
have been found to reduce post-
meal blood glucose levels by stimu-
lating a peptide in the intestines that 
enhances glucose metabolism.3,19

A study in 36 individuals with non-
diabetic high blood sugar found that 
taking a single dose of standardized 
maqui berry extract prior to an oral 
glucose tolerance test was associ-
ated with a reduced risk of elevated 
blood glucose levels in individuals 
with prediabetes. Participants expe-
rienced a lower risk of dysglycemia 
(abnormal blood sugar levels) across 
all tested doses, with the most sig-
nificant effect observed at the high-
est dose of 180 mg.20

In a similar randomized trial, 20 
patients with dry eye symptoms 
were randomly assigned to receive 
a standardized maqui berry extract 
or a placebo for two months. After 
two months, the maqui berry extract 
group showed significant improve-
ments in tear production and dry 
eye symptoms compared to placebo. 
Molecular analysis revealed that the 
extract reduced proinflammatory 
cytokines in tear fluid. These find-
ings suggest that maqui berry extract 
may be an effective adjunctive ther-
apy for managing dry eye disease by 
reducing ocular inflammation.6

Blood Sugar Control

Scientists have discovered that 
different standardization processes 
of the maqui berry can yield dis-
tinct health benefits. In particular, 
another standardized form, rich in 
delphinidins, has been increasingly 
supported by scientific evidence 
suggesting that, at higher doses, 
it may help reduce blood glucose 
spikes after meals.

Dry Eye Relief 

Dry eye occurs when the body 
either produces too few tears or 
tears that are of poor quality.9

In the short term, dry eye causes 
stinging, itching, and light sensitiv-
ity.9 Left untreated, it can become 
severe over time and can even cause 
permanent eye damage.10

Eye drops are just a temporary 
solution, because they cannot rep-
licate the complex structure of real 
tears and need to be reapplied  
frequently.

However, extracts from maqui 
berry do what artificial tears cannot: 
they help the body produce more of 
its own tears.

A pilot clinical trial tested a stan-
dardized maqui berry extract’s effect 
on dry eyes in 13 adults. Participants 
took either 30 mg or 60 mg daily  
for 60 days. Both groups saw a 45% 
increase in tear production after  
30 days. 

By day 60, only the 60 mg group 
maintained these improvements. 
Quality-of-life scores related to dry 
eye symptoms also improved more 
significantly in the 60 mg group, 
showing a sustained reduction in 
discomfort. The study suggests 
that a higher dose of maqui berry 
extract is more effective for relieving 
dry eye symptoms and enhancing 
tear production.11

A placebo-controlled trial of 74 
participants investigated the effec-
tiveness of 60 mg standardized 
maqui berry extract in reducing 
eye dryness and fatigue. Previous 
studies have shown that maqui 
berry’s high anthocyanin content 
can improve dry eye symptoms 
and reduce inflammation. After four 
weeks, the maqui berry group expe-
rienced reduced eye dryness com-
pared to the placebo group, as well 
as improvement in eye fatigue.5 
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In one study, people who took 
200 mg of a maqui berry extract 
30 minutes before a meal had 15% 
lower after-meal glucose levels than 
those who took a placebo.7

Maqui berry’s ability to reduce 
long-term glucose levels is also 
noteworthy.

In a study of 31 individuals with 
mild prediabetes, 180 mg of maqui 
berry extract every day for 90 days 
reduced HbA1c (a measure of glu-
cose over the past three to four 
months) by 0.3% (from 5.65% to 
5.35%). This reduction brought 
HbA1c levels down into the normal 
range, which is 5.6% or lower.3

Summary 

Maqui berries have been scien-
tifically studied for a range of health 
benefits. An extract of maqui ber-
ries is particularly effective at reliev-
ing symptoms of dry eye disease, 
because it helps the body produce 
more of its own natural tears.

Maqui berry extract also helps 
maintain healthy blood sugar levels 
by reducing after-meal blood sugar 
spikes and HbA1c levels.

These benefits show that maqui 
berries can help support health and 
influence quality of life. •
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(over 800mg/kg), naturally occurring, olive polyphenols  
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This unfiltered extra virgin olive oil is:
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In clinical trials, these three probiotics:1-4

•	 Encourage a more “youthful” gut microbiome

•	� Promote a healthy inflammatory response 

•	 Support healthy aging processes

•	� Help support cholesterol levels already  
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Brazil Nuts
BY LAURIE MATHENA

Brazil nuts are best known for their large size, with 
most nuts averaging up to two inches long.

These nuts provide a variety of minerals, amino acids, 
dietary fiber, protein, and tocopherols. They also contain 
19 grams of fat per ounce (about six nuts), 37% of which 
is from heart-healthy polyunsaturated fatty acids.1

With a nutrient profile like this, it’s hardly surprising 
that consuming more than three servings of Brazil nuts 
per week has been associated with a reduced risk of 
cardiovascular, cancer, and overall mortality.2

Human studies have shown that consuming 15-50 
grams of Brazil nuts per day may favorably modify lipid 
profiles. This is likely due to their higher levels of unsat-
urated fatty acids.3,4 However, further clinical trials are 
needed to confirm these benefits.

A pilot trial found that daily consumption of one Brazil 
nut for six months improved selenium levels, antioxidant 
activity, and certain cognitive functions in older adults 
with mild cognitive impairment. Compared to those in 
the control group, the people consuming Brazil nuts 
experienced improvements in verbal fluency (the ability 
to quickly produce words) and in constructional praxis 
(the ability to manipulate spatial patterns, as in drawing 
or handwriting).5 

Eating Brazil nuts could also help combat two fac-
tors associated with obesity: inflammation and intestinal  
permeability. 

A study found that incorporating 8 grams of Brazil 
nuts (about 1-2 nuts) per day into an energy-restricted 
diet for eight weeks significantly reduced inflammatory 
markers and improved intestinal permeability in women 
with overweight or obesity, compared to a nut-free 
control group. These benefits were linked to increased 
selenium content of the nut.6

Brazil nuts are nutrient powerhouses, but it is impor-
tant to eat them in moderation because of the potential 
for nutrient imbalances.
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While many people find 
melatonin helps improve 
sleep, others take it 
nightly for its immune 
protection effects.

People often try a range 
of doses before bedtime 
to assess what works 
best for them.
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Caution: If you are taking anti-coagulant or anti-platelet 
medications, or have a bleeding disorder, consult your 
healthcare provider before taking this product.

Most people obtain alpha-tocopherol 
in their multivitamin, but miss out on 
critical gamma-tocopherol.

Gamma E Mixed Tocopherols provides 
all four tocopherol forms.
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THE CARDIOVASCULAR BENEFITS OF TAURINE

Taurine is an amino acid found in nearly all tissues.1

In animals, adding taurine helped them live longer2,3 
and stay healthier.2,4-6 

This is likely a result of taurine’s protection against 
cell damage,5,7 repairing energy problems in cells,7,8 

protecting DNA,7 and reducing long-term inflamma-
tion;5 which are common malfunctions that accom-
pany aging.2 However, taurine’s role in aging humans 
remains a topic of ongoing research.

Scientific research has long focused on the cardio-
vascular benefits of taurine.7,9-13

In Japan, taurine has been safely and successfully 
used for four decades to improve heart function and 
exercise capacity in patients with heart failure.8

Clinical studies have shown its potential to decrease 
elevated cholesterol, blood pressure,13,14 and triglyc-
erides,13 which are risk factors for cardiovascular 
disease.
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How Taurine Works

Research evidence has demonstrated that taurine 
may deliver many of its cardiovascular benefits by: 

•	� Modulating calcium and potassium channels, 
which influence cardiac electrical activity and 
vascular tone. It can relax arteries by opening 
calcium-activated potassium channels.11

•	� Improving myocardial energetics, how well 
the heart muscle uses and produces energy 
to pump blood,16-18

•	� Reducing the effects of angiotensin II, a 
hormone that causes blood vessels to 
tighten and the body to retain salt, which 
can worsen heart failure,19,20

•	� Reducing damage to cardiac, endothelial, 
and other cells by enhancing nitric oxide 
(NO) availability and by boosting antioxidant 
enzymes,21,22

•	� Boosting anti-inflammatory activity (likely by 
reducing the effects of the renin-angiotensin 
system),10

•	� Inhibiting cardiomyopathy, a set of patholo-
gies that make the heart muscle weak, thick, 
or rigid,23 and

•	� Helping to slow the development of  
atherosclerosis.24

Cardiac Benefits

Taurine plays a key role in the functioning of the  
cardiovascular system. 

A review describing the functional role of taurine in 
cardiac health concluded that it can enhance cardiac 
contractility (the heart’s ability to contract and pump 
blood effectively) and overall heart function, especially 
left ventricular function, which is a primary factor in 
how well the heart pumps oxygen-rich blood to the 
body.15

In animal studies, taurine intake improved:15

•	� Contractility,

•	� Stroke volume (amount pumped per beat), and

•	� Cardiac output (amount of blood pumped  
per minute).

What is Taurine?

While most amino acids serve as building blocks for 
proteins, taurine does not.

Instead, taurine acts as a “free” amino acid in body 
tissue, assisting with a variety of processes, such as 
the regulation of calcium and potassium.15 Taurine also 
supports the health of cells and mitochondria, the 
energy-generating “powerhouses” of the cell.8

Taurine is especially abundant in the heart, where it 
constitutes approximately 50% of the total free amino 
acids in the heart.15

Animal studies have linked taurine to overall healthy 
aging. For example, taurine intake boosted the median 
lifespan of middle-aged mice by 10%-12%. Elderly 
mice given taurine had an even more dramatic 25% 
increase in life expectancy.2 

While taurine supplementation in humans shows 
promise in supporting cardiovascular and metabolic 
health, effects on aging are from animal studies; addi-
tional research is on-going to clarify taurine’s role in 
aging humans.
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A study investigating the effects of taurine defi-
ciency in rats found that taurine deficiency resulted in 
atrophic cardiac remodeling. The structural changes 
were associated with impaired cardiac function, includ-
ing decreased ejection fraction as well as systolic and 
diastolic dysfunction.25

In human studies, taurine intake led to improve-
ments in:18,26,27

•	� Heart function, including left ventricular 
function, and

•	� Exercise tolerance.

In Japan, taurine was approved as a treatment for 
patients with heart failure in 1985. Since then, it has 
been used to improve heart function and increase exer-
cise capacity. It has also become a topic of interest 
for scientists worldwide due to its potential benefits 
in aging, mitochondrial diseases, metabolic syndrome, 
cancer, cardiovascular diseases, and neurological  
disorders.8

What You 
Need 

To Know

Keep the Heart 
Healthy

n	� The amino acid taurine is found 
throughout the body.

n	� Studies show that it can improve mul-
tiple aspects of heart and blood vessel 
function. It has been successfully used 
as part of treatment for heart failure 
patients in Japan for decades. 

n	� In human studies, taking oral taurine 
boosted heart function and decreased 
triglycerides, blood pressure, and cho-
lesterol, reducing risk factors for athero-
sclerosis and cardiovascular disease. 

n	� Taking oral taurine can support cardio-
vascular health and promote healthy 
aging.
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Vascular Effects

Taurine may provide vascular benefits in several dif-
ferent ways. Preclinical research has shown that it sup-
ports the production of endothelial nitric oxide (NO), 
which is a compound that, when released from the 
endothelium (inner arterial lining) leads to vasodilation, 
improved blood flow, and a decreased risk of endothelial  
dysfunction.21,28

Other research suggests that taurine may be able 
to reduce the risk of atherosclerosis (the buildup of 
plaque in the arteries) and cardiovascular events by 
modulation of lipids, and lowering inflammation. 

In animal models, taurine supplements have shrunk 
atherosclerotic plaques and improved blood vessel 
function.24,29,30 

In a randomized double-blind placebo-controlled 
trial, 120 people with prehypertension were random-
ized to receive 1.6 grams of taurine or placebo daily 
for 12 weeks. Those who supplemented with taurine 
had significantly improved vasodilation and, on average, 
systolic pressure fell by 7.2 mm Hg, which was over 
two-and-a-half times more than the placebo group.12 

Meta-analyses which combined the results of mul-
tiple randomized-controlled trials have found a range 
of vascular benefits from taurine supplementation: 

•	� Reduced systolic and diastolic blood  
pressure to a clinically significant degree. 
The average reductions were about 3 mmHg 
each in an analysis of studies evaluat-
ing blood pressure changes in dosages of 
1,000-6,000 mg daily over periods rang-
ing from one day to 12 weeks. The studies 
included a range of subjects, from young 
healthy and recreationally active to elderly 
and diseased.14

•	� Lowered triglycerides, cholesterol, and 
blood pressure in an analysis of people 
with metabolic or liver dysregulation receiv-
ing 500-6,000 mg daily for 15 days to six 
months.13 

•	� In participants of varying age, health, and 
training status, taurine enhanced endur-
ance exercise performance in analyses that 
evaluated 1,000-6,000 mg dosages daily for 
up two weeks. The greatest performance 
improvements were observed in the elderly 
with heart failure.26 

All of these effects may help reduce the risk for  
cardiovascular disease.

People today are supplementing with 1,000-6,000 
mg a day of taurine.31 Those with kidney impairment 
should avoid high taurine doses as it can overwhelm 
the ability of weakened kidneys to efficiently clear  
taurine.

Highest Taurine Intake,  
Lowest Cardiovascular Disease

Scientists conducted a worldwide epide-
miological study that included 25 countries 
and over 14,000 people.32

They found that residents of Okinawa, 
Japan had the: 

•	�Highest intake of seafood and thus  
of taurine,

•	Lowest rate of heart disease, and

•	Longest average lifespan.
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Summary

Cells throughout the body require the amino acid 
taurine to function optimally.

In clinical studies, taurine improved heart function 
and reduced cholesterol, blood pressure, and triglycer-
ides, supporting optimal cardiovascular health. n
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The formula contains amino acids plus 
a combination of ginseng extract, vitamin 
C, and gotu kola extract that have 
been shown to support normal collagen 
production.* 

Vegan Pro Collagen helps reduce the 
appearance of skin aging and wrinkles.

A clinical trial showed that this vegan 
formulation reduced the appearance of 
wrinkles by 14%, enhanced skin texture 
up to 13% and increased skin collagen 
density in just eight weeks.*

Vegan Pro Collagen is a sugar-free** 
powder, with natural orange flavor with  
other natural flavors.

* J Functional Foods. 2024;112:105955.	

Item #02528

Net Wt. 189 g

This product is available at fine  
health food stores everywhere.

build Better

eautyBwith Vegan Pro Collagen

**Not a 
low-calorie 

food.

*



RESEARCH UPDATE

Expanding the Role of  
Vitamin E in Health 

BY LAURIE MATHENA

Vitamin E is a fat-soluble antioxi-
dant that helps support heart and 
brain health, immune function, and 
more.1

Twenty  years ago, Life Extension 
reported on a meta-analysis of 19 
clinical trials2 showing that people 
with the highest levels of serum 
alpha-tocopherol (a form of vita-
min E) had significantly lower risk 
of dying from cancer, cardiovascu-
lar disease, and other causes.3

Emerging evidence from obser-
vational studies, along with find-
ings from prospective clinical trials, 
point to a promising role for vitamin 
E in supporting various aspects of 
health and well-being. 

Here are some highlights.

Higher vitamin E intake  
associated with reduced  
mortality in rheumatoid  

arthritis patients.4

Researchers analyzed data from 
the National Health and Nutrition 
Examination Survey (NHANES) from 
1999 to 2018 on 2,906 patients aged 
20 and older with rheumatoid arthri-
tis. They found that higher dietary 
intake of vitamin E was associated 
with a lower risk of all-cause mortal-
ity among patients with rheumatoid 
arthritis. 
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It significantly improved two 
markers of liver function: ala-
nine aminotransferase (ALT) and 
aspartate aminotransferase (AST). 
It reduced fat buildup in the liver, 
reduced inflammation in the lobes 
of the liver, and reduced swelling of 
liver cells. Vitamin E was also found 
to increase the resolution of met-
abolic dysfunction-associated  
steatohepatitis, a more severe form 
of fatty liver disease. 

Studies administered 200 to 600 
mg of vitamin E daily for durations 
ranging from eight to 96 weeks.

Vitamin E improves insomnia 
in postmenopausal women.8 

In a prospective, double-blinded, 
controlled trial, 160 postmenopausal 
women with chronic insomnia 
disorder were randomly assigned to 
receive either vitamin E (268 mg of 
mixed tocopherols) or a placebo daily.

After one month, the vitamin E 
group showed significantly improved 
scores on a standardized sleep 
quality questionnaire, indicating bet-
ter sleep quality compared to the 
placebo group. The vitamin E group 
also had a greater reduction in the 
percentage of patients requiring sed-
ative medications—15% compared 
to 7.5% in the placebo group.

Summary

Vitamin E has been connected to 
reduced mortality and reduced risk 
of many health conditions.

One concern specific to vitamin 
E is an issue of lower bio-availability 
when delivered synthetically.9 For 
optimal benefits, choose a non-
synthetic vitamin E. •

Those in the top 50% of vitamin 
E intake had significantly lower risk 
of death from any cause, compared 
to those in the bottom half of intake.

Higher vitamin E intake  
associated with reduced risk 

of all-cause mortality and 
chronic lower respiratory  

disease mortality in COPD.5

In a study of 1,261 patients aged 
40 and older with chronic obstruc-
tive pulmonary disease (COPD), 
a group of lung conditions caus-
ing restricted airflow and breathing 
problems, researchers found that 
higher vitamin E intake was associ-
ated with a lower risk of all-cause 
mortality and death from chronic 
lower respiratory disease.

Higher vitamin E intake   
associated with lower  

incidence of non-alcoholic 
fatty liver disease.6 

In a study analyzing data from 
6,122 adults, researchers evaluated 
vitamin E intake using two 24-hour 
dietary recalls. They found that both 
dietary and supplemental vitamin E 
were significantly linked to reduced 
odds of non-alcoholic fatty liver 
disease. Dietary vitamin E intake in 
the highest quartile was associated 
with a 40% lower risk of non-alco-
holic fatty liver disease, while sup-
plement use was associated with a 
34% reduction. 

Vitamin E improves markers of 
metabolic function.7 

A systematic review and meta-
analysis of seven clinical trials 
involving participants aged 25 
to 64 years found that vitamin E 
significantly improved liver health in 
adults with metabolic associated 
fatty liver disease (another name 
for non-alcoholic fatty liver disease). 
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This product is available at fine health food stores everywhere.

Healthy aging is your destination
Taurine is one of the most abundant amino acids 
in the body.

It supports a healthy heart and brain, muscle mass 
and exercise performance.

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 #01827
1000 mg 

90 vegetarian capsules

“An absolute must-
have in any  

supplement plan.”
Donald

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

Taurine  
A Wellness Trip for Your  

Heart & Mind



Love  
the Sun? 
Shield Your Skin 
from Within 

Item #01938
120 vegetarian capsules This product is available at fine health food stores everywhere.

CAUTION: This product is not a substitute for topical sunscreens. Gastric disturbances may occur. 
Consult with your healthcare provider before taking this product if you have gout or liver disease.

Unique ORAL formula provides  
Polypodium leucotomos fern 
extract along with nicotinamide 
and red orange extract.

“I now have peace of 
mind knowing I’m  

doing what I can to 
protect myself.” 

Elaine
V E R I F I E D C U S T O M E R R E V I E W
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Item #02334

90 softgels

Each bottle lasts for 
three months.

Just one daily softgel of  
Super K provides:

Vitamin K1		  2,000	mcg

Vitamin K2 (MK-4)	 1,000	mcg

Vitamin K2 (trans MK-7)	 180	mcg

CAUTION: If you are taking a vitamin K antagonist
(e.g. warfarin), consult your healthcare practitioner 
before taking a vitamin K supplement.

This product is available at fine health food stores everywhere.

“I use this as a support 
for bone health.”

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



Fuller,  
Stronger 
Hair
Wavy or straight, short or 
long, healthy hair starts 
at the roots. Hair Growth 
for Women is a once-
daily formula that reduces 
shedding, supports hair 
density, volume, and helps 
maintain already-normal 
dihydrotestosterone 
(DHT) levels, a hormone 
associated with hair  
follicle health. 

An amino acid that supports 
healthy aging, L-ergothioneine 
is a stellar antioxidant that 
promotes overall well-being,  
but levels decline as we age. 

Mega L-Ergothioneine  
combats oxidative stress 
that contributes to the aging 
process with a powerful 25 mg 
dose of L-ergothioneine in  
every capsule. 

Fuel muscle mass, 
strength, endurance and 
recovery in and outside the 
gym with Creatine Powder. 

Our unflavored, easy-mix 
exercise support formula 
delivers the gold standard 
5 grams dose of creatine 
monohydrate in every 
scoop! Just add it to water 
or your favorite beverage. 

Item #02541

30 softgels

Item #02540 

30 vegetarian 
capsules

Mega L-Ergothioneine

ONE SCOOP, ALL
 Power

Item #02543

Net Wt. 300 grams 
About 60 servings
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16	 ZINC IMPROVES GLUCOSE CONTROL

Meta-analyses found that zinc supplementation improved fasting 
glucose, A1c, insulin resistance, and C-reactive protein.

24	 VITAMIN B12 BLOOD LEVELS AND BRAIN AGING

A recent study suggested that “normal” blood levels of vitamin 
B12 on standard tests are too low and can increase risk of 
cognitive impairment and dementia in older adults. 

32	 REMOVE AGED CELLS

Aged, dysfunctional cells accelerate degenerative processes. 
Plant-based senolytic compounds can help the body remove 
these toxic cells.

42	 FEMALE HAIR LOSS

Two plant extracts may help resolve hair loss and restore hair 
growth. In clinical trials, one extract decreased hair loss by 48% 
while the second reduced hair shedding by 34%.

52	 PROBIOTIC DEFENSE AGAINST GUM DISEASE

In a clinical trial, a probiotic inhibited harmful oral bacteria, 
reduced gum bleeding, and plaque buildup. Plus, a postbiotic 
clinically reduced periodontal pockets.

82	 CARDIOVASCULAR EFFECTS OF TAURINE 
In clinical studies, taurine improved heart function, lowered blood 
pressure and reduced atherogenic lipids.
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