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In other words, glucose and A1c may appear 
“normal” on blood test results. But without testing 
fasting insulin, this may create a false sense 
of security by not recognizing that the “excess” 
insulin is helping to keep glucose and A1c within 
acceptable ranges.11

Before full-blown type II diabetes manifests, subop-
timal glycemic control is associated with increasing 
risks of the most common diseases12 of aging.13-16

Further, worsening glycemic control can silently 
contribute to diabetes, leading to peripheral nerve
damage (neuropathy), chronic kidney disease, and/
or loss of vision (retinopathy).17

Newly diagnosed diabetics often ask why so many
morbidities afflict them so quickly. The answer is 
these pathologies were festering for years as a 
result of suboptimal metabolic control, which could 
have been identified earlier with proper blood tests.

Some studies have shown that fasting insulin
levels are a more accurate predictor of cardio-
metabolic risk, compared to tests for insulin 
resistance.18,19

One of the most serious global health problems 
today is metabolic disorders related to obesity
and insulin resistance.20,21 Effective methods (diet 
and exercise) can slow or halt progression to type 
II diabetes—but prevention is critical. 

That’s why it’s essential to include fasting insulin
with glucose and A1c blood testing to get a more 
accurate understanding of your glycemic status. 
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WILLIAM FALOON

AS WE SEE IT

Why We Test Insulin 
Blood Levels

Customers who order our blood test panels often 
ask why we measure fasting insulin. 

One reason is that higher fasting insulin levels are 
correlated with lower life expectancy1 and increased
risks of cancer2-5 and cardiovascular disorders.6-8

Insulin production is regulated by blood sugar 
levels and hormones. Fasting insulin increases in 
response to insulin resistance.9,10

At first, higher insulin levels can initially help drive 
glucose out of the blood into cells.10

As insulin resistance worsens, even greater insulin
secretion fails to adequately normalize blood 
glucose.10

A missed opportunity for early diagnosis occurs 
when fasting insulin is omitted from blood panels 
that measure glucose and A1c. 

Higher levels of insulin can temporarily reduce 
glucose and A1c in a way that masks glycemic 
control issues.10

Target Interventions to Achieve:

Fasting Glucose 80 to 86 mg/dL

Fasting Insulin < 5 μIU/mL

Hemoglobin A1c 5.0 to 5.4%

Know Your 

GLYCEMIC BLOOD MARKERS

control is

T
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If a blood test reveals high fasting insulin before 

glucose and A1c become elevated, this provides an 

opportunity to identify diabetes earlier in the process, 

before extensive damage occurs. 

Published data suggest elevated fasting insulin can 

be a useful diagnostic tool for identifying early-stage 

insulin resistance.24

One study found insulin resistance to be the most 

important predictive risk factor in the development of 

coronary artery disease.25

Other studies recognize the prognostic value of  

fasting insulin and suggest that hyperinsulinemia 

(high fasting insulin) is often both a result and a driver 

of insulin resistance.16

A consistent association exists between hyper- 

tension (high blood pressure) and elevated insulin.26

Mechanistic factors have been identified to explain 

why tissue damage associated with “excess” insulin  

and insulin resistance causes blood pressure to 

spike.27

Type II diabetes is surging higher worldwide among 

all age groups. 

The Centers for Disease Control and Prevention 

is running public service ads (one copied on this page) 

warning that one in three American adults is at risk for 

prediabetes.20 

The term “prediabetes” can be misleading. 

Few realize that the initial stages of glucose imbalance  

inflict severe tissue damage. This happens before  

full-blown type II diabetes is officially diagnosed.16

These pathologies are not limited to adults. There 

was an astounding 95% increase in Americans 

under age 20 living with type II diabetes between  

2001-2017.22

Need for  
Early Intervention

Most cases of type II diabetes begin when cells 

slowly become resistant to insulin.20 

When this occurs, glucose buildup in blood causes 

the pancreas to secrete higher levels of insulin to force 

glucose into cells. This temporarily helps compensate 

for insulin resistance in target tissues (e.g., skeletal,  

muscle, liver). 

During the period of insulin resistance, weight gain 

may be an outward sign of loss of glycemic control. 

This happens as elevated levels of glucose + insulin  

contribute to unwanted fat storage.1,23

Weight gain and physical inactivity increase the risk 

of developing insulin resistance.20

As insulin resistance worsens, insulin levels often 

rise as the pancreas attempts to compensate and literally  

force glucose into target tissues that have become 

resistant to the action of insulin at a cellular level.1 
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Kidney Damage 
Chronic kidney disease is surging, coinciding with 

an increased prevalence of obesity, hypertension, and 

diabetes. 

Insulin resistance and hypertension predispose to 

premature atherosclerosis28,29 and other pathologies 

that contribute to chronic kidney disease.21,32

Cardiometabolic syndrome, (a constellation of 

metabolic dysfunction characterized by insulin 

resistance, impaired glucose tolerance, dyslipidemia, 

hypertension, and intra-abdominal obesity) is associated 

with an increase in cardiovascular disease33,34 and 

kidney failure.35,36

Recognition of the role of insulin resistance and 

hyperinsulinemia in cardiometabolic syndrome pro-

vides a rationale to measure fasting insulin blood levels.

Based on the currently available data, we believe that 

fasting insulin above 5 μIU/mL is likely suboptimal. 

Steps that can be taken to improve metabolic 

health include a healthy, plant-based diet low in 

simple sugar, processed animal products, and 

saturated fat, and high in nutrients that help support 

metabolic health.37

Physical activity is also important for metabolic 

health. 

Along with these lifestyle changes, and if appropriate 

for an individual based upon his/ her unique health 

needs, the use of medications under a physician’s care, 

including metformin38,39 and/or an SGLT2 inhibitor40,41 

like Jardiance® can further improve metabolic health 

before full-blown type II diabetes manifests. 

Advanced-stage kidney disease is currently irrevers-

ible. Identifying causative risk factors early with blood 

tests that include fasting insulin can enable one to 

take corrective actions in time.

Cancer 
Insulin has direct and indirect effects on cancer cell

progression, proliferation, and metastasis.42,43

Studies investigating the association between hyper-

insulinemia and cancer-related mortality have been 

inconsistent. Reasons might include the upper-limit 

reference range used to define hyperinsulinemia.

For example, the standard reference range for 

fasting insulin begins at 2.6 uIU/mL and extends to a 

startling high of 24.9 uIU/mL.44

Life Extension® long ago urged readers to target 

fasting insulin below 7.0 uIU/mL with optimal fasting 

insulin below 5.0 uIU/mL.

AS WE SEE IT

Today’s laboratory reference ranges don’t define 

hyperinsulinemia until fasting insulin rises above 

24.9 uIU/mL. This is 3-to-5-times higher than what 

we consider optimal. 

A study found lung cancer incidence doubled in 

men in the highest quartile of fasting insulin compared 

to those in the lowest insulin quartile. The conclusions 

from this study were:

“Higher fasting serum insulin concentrations, 

as well as the presence of insulin 

resistance, appear to be associated with 

an elevated risk of lung cancer.”45

A  gender-based subgroup analysis of seven different 

studies found significant association between fasting 

insulin and cancer mortality. The risk of cancer mortal-

ity in men with high insulin levels is almost double as 

compared to those having lower fasting insulin levels. 42

Ignorance regarding “optimal” fasting insulin levels 

might be obscuring the impact of high, but “normal” 

insulin resistance markers on cancer risk and overall 

cancer mortality. 
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Hyperinsulinemia is sometimes defined as:46

“The amount of insulin in blood being 

higher than considered normal.”

With laboratory reference ranges defining “normal” as 

high as 24.9 uIU/mL, doctors who test fasting insulin

may not realize the risks in patients with higher than 

optimal insulin levels.

We believe fasting insulin levels above 5.0-7.0 uIU/mL

may indicate cellular insulin resistance, yet today’s 

laboratory reference ranges define normal as between 

2.6 and 24.9 uIU/mL.

A better definition of hyperinsulinemia is a condition 

in which:

“There are excess levels of insulin circulating

in the blood relative to glucose.”

Even this definition can make interpretation of blood 

test results challenging since the majority of Americans 

today are overweight and prone to large fluctuations in 

fasting glucose and insulin levels. 

Even thin people can suffer from insulin resistance, 

which is another reason for testing blood for fasting 

insulin. 

A mass education program about insulin resistance

is urgently needed, along with knowledge that it can be 

detected early by properly interpreting fasting insulin, 

glucose and A1c blood test results. 

What you can do today!
Insulin resistance can be reversed by aggressive 

dietary and lifestyle changes, including increases in 

physical activity.40,49-54

Nutrients with glucose-lowering effects can help 

in combination with diet and more physical activity. 

For some this is not enough, and for these individuals, 

medications like metformin and/or an SGLT2 

Why the controversy?
Life Extension® has published articles over the 

decades about the disease risks associated with excess

fasting insulin.

Yet there are inconsistencies in the literature and 

in medical opinion as to what levels of fasting insulin 

increase disease risks.  

One impediment in reaching consensus is varying 

definitions. 

 Hyperinsulinemia and Cancer

A massive review article (369 references) 
published in 2021 describes the health 
risks and mechanistic dangers of excess
insulin.46

What follows is an excerpt from this review 
titled: “Hyperinsulinemia in Obesity, Inflam-
mation and Cancer”: 

“Hyperinsulinemia was associated with 
a 2-fold risk of cancer death.47

This increase of cancer mortality is also 
observed in people with normal body weight 

if they had hyperinsulinemia.48

Therefore, hyperinsulinemia is associated 
with increased risk of both cancer 

incidence and death. However, unlike 
hyperglycemia, there is no widely accepted 

insulin concentration to define 
hyperinsulinemia, so it is difficult to 

compare across studies. Nevertheless, the 
rationale to study the contribution of 
hyperinsulinemia to cancer is strong.”

Excess insulin and insulin 
resistance cause deleterious 
changes in many biochemical 
pathways that can lead to a 
number of degenerative diseases 
and potentially life-threatening 
metabolic consequences.

Atherosclerosis
Insulin Resistance

Type II Diabetes

Hypertension Hyperinsulinemia Obesity

Chronic 
Low HDL

Cancer

Atherosclerosis
Insulin Resistance

Type II Diabetes

Hypertension Obesity

Chronic 
Low HDL

Cancer

Hyperinsulinemia is a risk factor 
for other diseases.
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inhibitor may also be needed to optimize metabolic 

health. SGLT2 inhibitors are sold under brand names 

that include Jardiance®, Farxiga®, Invokana® and others. 

An AMPK-activating drug called metformin improves 

insulin sensitivity and can reduce fasting insulin

levels indirectly, largely as a result of improvement in 

peripheral insulin sensitivity at the cellular level.49,55

Sodium-Glucose Co-Transporter 2 inhibitor

(SGLT2 inhibitor) drugs increase urinary excretion of 

glucose from blood. This drug class helps reduce the 

progression of chronic kidney disease in patients with 

type II diabetes and reduces adverse cardiovascular 

outcomes in many of these patients.56

Some studies show SGLT2 inhibitors reduce fasting 

insulin, likely a result of the reduction of excess blood 

glucose.57-59

The first step, however, is blood tests that measure 

glucose, A1c and fasting insulin.

We suggest you target:

• Fasting Glucose between 80-86 mg/dL

• Hemoglobin A1c between 5.0%-5.4%

• Fasting Insulin  < 5 μIU/mL 

While these numbers are not achievable by everyone, 

you can at least lower them to safer ranges by initiating 

steps to improve glycemic status.

A popular blood test panel outlined on the next page 

includes A1c, glucose, fasting insulin, lipids, C-reactive 

protein, and other measures.  

Commercial labs charge about $2,000 for these 

tests, but once a year we discount the popular Male

and Female Panels down to $224. 

You can order these tests 24 hours/day by calling 

1-800-208-3444 or visting www.LifeExtenson.com/

bloodtests

I hope this editorial explains why fasting insulin

is included in many of our comprehensive blood test 

panels. 

The article on page 24 of this issue describes an 

easy-to-take fiber approved by the FDA in 2020. One 

of the benefits found with this soluble plant fiber is 

reduced glucose and insulin blood levels. 

For longer life,

William Faloon, Co-Founder

LifeExtension®
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  Cellular Insulin Resistance 

The cells of many people with impaired 
glycemic control tend to be more resistant
to insulin-stimulated glucose uptake than 
those with normal glucose tolerance. 

The ability of insulin to stimulate cellular 
glucose uptake varies widely among 
individuals.

Resistance to insulin-stimulated glucose 
uptake and compensatory hyperinsulin-
emia represents a basic defect in many 
patients in the early stage of type II

diabetes.1

As the condition worsens, insulin-producing 
pancreatic cells fail, thus some type II

diabetics to require insulin injections.1

Increases in pancreatic insulin production
can temporarily prevent elevations of 
glucose and A1c. This does not mean 
that this compensatory (hyperinsulinemic) 
response is benign. 

Early-stage diabetic development (and 
related complications) is predictable by 
including fasting insulin with conventional 
blood test panels.
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To obtain these extensive Male

or Female Panels at these low 

prices, call 1-800-208-3444 or visit 

www.LifeExtension.com/bloodtests 

to order your requisition forms. 

After you order and receive our form, you 

can visit a blood-draw facility we suggest 

at your convenience in your area or the 

Life Extension Nutrition Center

in Ft. Lauderdale.

Lab tests are available in the continental United States 

and Anchorage, AK, only. Not available in Maryland. 

Restrictions apply in MA, NY, NJ, and RI. 

Kits not available in PA. The Lab Test Sale expires 

on July 10, 2023.

MALE PANEL

GLUCOSE PROFILE
Insulin

Hemoglobin A1c

Glucose

CARDIAC MARKERS
C-Reactive Protein (high sensitivity)

Apolipoprotein B (ApoB)

Homocysteine

Total Cholesterol

LDL (low-density lipoprotein) 

HDL (high-density lipoprotein)

Triglycerides

MINERALS 
Magnesium (serum)

Ferritin (measure of iron status)

Calcium 

Potassium

Phosphorus

Sodium

Iron

Chloride

ORGAN FUNCTION
Kidney: creatinine, 

BUN, uric acid, BUN/creatinine ratio

Liver: AST, ALT, LDH, 

GGT, bilirubin, alkaline phosphatase

COMPLETE BLOOD COUNT (CBC)
Blood proteins: albumin, globulin, 

total protein, albumin/globulin ratio

Immune Cells including:

lymphocytes, monocytes, eosinophils, 

neutrophils, basophils 

Red Blood Cells including: 

hemoglobin, hematocrit, MCV, MCH, MCHC, RDW

Platelets

HORMONES
Free and Total Testosterone

DHEA-S

Estradiol (an estrogen)

TSH (thyroid function)

Vitamin D (25-hydroxyvitamin D)

CANCER MARKER
PSA (Prostate Specific Antigen)

FEMALE PANEL

GLUCOSE PROFILE
Insulin

Hemoglobin A1c

Glucose

CARDIAC MARKERS
C-Reactive Protein (high sensitivity)

Apolipoprotein B (ApoB)

Homocysteine

Total Cholesterol

LDL (low-density lipoprotein)

HDL (high-density lipoprotein)

Triglycerides

MINERALS 
Magnesium (serum)

Ferritin (measure of iron status)

Calcium 

Potassium

Phosphorus

Sodium

Iron

Chloride

ORGAN FUNCTION
Kidney: creatinine, 

BUN, uric acid, BUN/creatinine ratio

Liver: AST, ALT, LDH, 

GGT, bilirubin, alkaline phosphatase

COMPLETE BLOOD COUNT (CBC)
Blood proteins: albumin, globulin, 

total protein, albumin/globulin ratio

Immune Cells including:

lymphocytes, monocytes, eosinophils, 

neutrophils, basophils 

Red Blood Cells including: 

hemoglobin, hematocrit, MCV, MCH, MCHC, RDW

Platelets

HORMONES
Progesterone

Free and Total Testosterone

DHEA-S

Estradiol (an estrogen)

TSH (thyroid function)

Vitamin D (25-hydroxyvitamin D)

EXTENSIVE BLOOD TESTS AT LOW LAB SALE PRICES

Regular Price: $299

Sale Price: $224

Commercial labs charge 

over $2,000 for blood 

tests needed to evaluate 

cardiac, inflammatory, 

immune, and other 

degenerative risk factors. 

Life Extension offers 

these same tests for $224

when the Male or Female 

Panel is ordered during 

the annual Lab Test Sale. 

This represents a savings 

of up to 90% compared to 

commercial labs.  

LAB TEST SALE 

ENDS JULY 10, 2023
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IT’S THAT SIMPLE! 

DON’T DELAY! CALL TODAY! 

For Our Local Customers:

For those residing in the Ft. Lauderdale, Florida, area, blood-

draws are also performed at the Life Extension Nutrition 

Center from 9 a.m. to 2 p.m. Monday through Saturday. 

Simply purchase the blood test and have it drawn with no 

wait! Our address is:

900 NORTH FEDERAL HIGHWAY 

FT. LAUDERDALE, FL, 33304

Terms and Conditions

This lab-test service is for informational purposes only and 

no specific medical advice will be provided. National Diag-

nostics, Inc., and Life Extension contract with a physician 

who will order your test(s), but will not diagnose or treat you. 

Both the physician and the testing laboratory are indepen-

dent contractors and neither National Diagnostics, Inc., nor 

Life Extension will be liable for their acts or omissions. 

Always seek the advice of a trained health professional for 

medical advice, diagnosis, or treatment. When you purchase 

a blood test from Life Extension/National Diagnostics, 

Inc., you are doing so with the understanding that you are 

privately paying for these tests. There will be absolutely no 

billing to Medicare, Medicaid, or private insurance. 

MALE PANEL (LC322582)    $224
CBC/Chemistry/Lipids Panel • DHEA-S • PSA (prostate-specific antigen) 
• Homocysteine • C-Reactive Protein (high sensitivity) • ApoB • Free 
Testosterone • Total Testosterone • Estradiol • TSH for thyroid function  
• Vitamin D (25-hydroxyvitamin D) • Hemoglobin A1c • Insulin • Magnesium

FEMALE PANEL (LC322535)    $224
CBC/Chemistry/Lipids Panel • DHEA-S • Estradiol • Homocysteine • ApoB 
• C-Reactive Protein (high sensitivity) • Progesterone • Free Testosterone 
• Total Testosterone • TSH for thyroid function • Vitamin D (25-hydroxyvitamin D) 
• Hemoglobin A1c • Insulin • Magnesium

NMR LIPOPROFILE® (LC123810)    $74.25
The NMR Lipoprofile® directly measures LDL particle size and 
number as well as HDL particle number, total cholesterol, and 
triglycerides. It also provides a calculation of one’s risk of insulin 
resistance by assessing abnormalities in lipoprotein markers. 

NMR LIPOPROFILE PLUS* (LC100049)    $201.75
In-depth analysis of cardiovascular risk markers including: NMR LipoProfile, 
C-Reactive Protein, Myeloperoxidase, and Oxidized LDL.

OXIDIZED LDL (LC123023)    $56.25
Oxidized low-density lipoprotein (LDL) cholesterol is one of the main causes 
of the formation of atherosclerotic plaque in the arterial wall. This blood test 
measures levels of oxidized LDL.

MYELOPEROXIDASE (MPO)* (LC123006)    $74.25
The myeloperoxidase (MPO) test measures levels of an enzyme that oxidizes 
low-density lipoprotein (LDL) cholesterol, which could lead to increased 
arterial plaque formation.

ADVANCED OXIDIZED LDL PANEL* (LC100035)     $198.75
This panel looks at vascular inflammatory biomarkers, beginning 
with lifestyle choices to the development of metabolic and 
cardiovascular disease as well as the formation of vulnerable plaque.
 The panel contains the following tests: F2-Isoprostanes, 
Myeloperoxidase, and Oxidized LDL. 

OMEGA-3 INDEX COMPLETE** (LC100066)    $74.25
Beneficial for everyone! People not taking omega-3/fish oil should 
check their baseline Omega-3 Index to see if it is in the desirable or 
concerning range. Those taking Omega-3/fish oil supplements should 
take the test to see if they need to adjust their dosage. You want to 
target a range of 8%-12% for your Omega-3 Index score.

PERSONALIZED AMINO ACID HEALTH ASSESSMENT**  (LC100090)         $224.25
An in-depth analysis of amino acid metabolism provides insight into various 
health concerns, such as maldigestion, GI dysbiosis, neurological issues and 
more, with a personalized report of diet and supplementation suggestions. 
Provided as an at-home urine collection kit.

ENVIRONMENTAL POLLUTANTS PROFILE**† (LC100089)     $111.75
Toxic pollutants affect our bodies in several different ways. This test helps 
assess possible exposure to several common environmental pollutants by 

measuring their urinary metabolites.

ORDER 
Call 1- 800-208-3444 toll-free or visit 

www.LifeExtension.com/bloodtests

DRAW 
For your blood draw, bring the requisition we send 

you to your nearest LabCorp location. Nearest 

locations are included with your requisition papers.

At-Home tests (denoted by **) are collected 

in the convenience of your home.

REVIEW 
Go over results for free with our Wellness 

Specialists by calling 1-800-226-2370. You may 

wish to review them with your doctor as well.

1-2-3 EASY
How it works:

MALE AND FEMALE PANELS

CARDIAC RISK ASSESSMENTS

CONDITION-SPECIFIC TESTS

SALE
PRICE

Save

25%
on ALL

 Lab Tests
Annual Lab Test Sale

Through July 10, 2023
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Know YOUR NUMBERS

MALE ELITE PANEL* (LC100016)     $431.25

CBC/Chemistry/Lipids Panel • Free and Total Testosterone • Estradiol • Total Estrogens 

• DHEA-S • Progesterone • Pregnenolone • TSH • DHT • FSH • LH • Free T3 • Free T4 

• Reverse T3 • IGF-1 • SHBG • Free and Total PSA • Vitamin D 25-OH • hs-CRP • Ferritin 

• TIBC • Homocysteine • Insulin • Hemoglobin A1c • Cortisol • ApoB • Magnesium

MALE BASIC HORMONE PANEL (LC100012)     $56.25

DHEA-S • Estradiol • Total and Free Testosterone • PSA

FEMALE ELITE PANEL* (LC100017)    $431.25

CBC/Chemistry/Lipids Panel • Free and total Testosterone • Estradiol • Total Lipids 

• Estrone • DHEA-S • Progesterone • Pregnenolone • DHT • FSH • LH • TSH • Free T3 

• Free T4 • Reverse T3 • IGF-1 • SHBG • Vitamin D 25-OH • hs-CRP • Ferritin • TIBC

• Homocysteine  • Insulin • Hemoglobin A1c • Cortisol • ApoB • Magnesium

FEMALE BASIC HORMONE PANEL (LC100013)    $56.25

DHEA-S • Estradiol • Total and Free Testosterone • Progesterone

WEIGHT LOSS PANEL-COMPREHENSIVE (LC100028)               $206.25

CBC/Chemistry/Lipids Panel • DHEA-S • Free and Total Testosterone

• Estradiol • Progesterone • Cortisol • TSH • Free T3 • Free T4 • Reverse T3 • Insulin 

• Hemoglobin A1c • Vitamin D 25-hydroxy • Ferritin • C-reactive protein (high sensitivity) 

HEALTHY AGING PANEL-COMPREHENSIVE* (LC100026)               $186.75

CBC/Chemistry/Lipids Panel • C-reactive protein (high sensitivity) • Vitamin B12 

• Folate • Homocysteine • Vitamin D 25-hydroxy • Hemoglobin A1c • TSH • Free T3 

• Free T4 • Ferritin • Urinalysis • ApoB • Insulin

COMPLETE HORMONE & METABOLITES PROFILE (HUMAP)**†  (LC900001)   $224.25

Comprehensive assessment of hormones and their metabolites. This urine test helps assess 

how your body metabolizes hormones, providing insight into endogenous hormone secretion, 

supplemental hormone utilization, enzyme activity, oxidative stress.

*  This test requires samples to be shipped to the lab on dry ice for customers using 
a Blood Draw Kit. Customer is responsible for obtaining dry ice. 

** This test is packaged as a kit.
† Not available in NY.

This is NOT a complete listing of LE lab test services. 

Call 1-800-208-3444 for additional information.

BLOOD METALS PANEL BLOOD SPOT KIT **† (LC100092) $123.75
Convenient at-home test for blood levels of 8 important metals, 
providing insight into toxic metal burden and nutritional status with 
a quick and easy finger stick. Detects toxic metals: Lead, 
Mercury, Cadmium, Arsenic, Antimony and nutritional elements: 
Copper, Zinc, Selenium 

TOXIC METALS PANEL (FECAL)**† (LC100076)   $127.50
The results of fecal elemental analysis can help you identify and 
eliminate dietary exposure to toxic metals, while also assessing the 
body’s natural excretion of metals. The panel tests Antimony, Arsenic, 
Beryllium, Bismuth, Cadmium, Copper, Lead, Mercury, Nickel, Platinum, 
Thallium, Tungsten, and Uranium.

NEUROTRANSMITTER PANEL-COMPREHENSIVE**† (LC100085) $221.25      
Serotonin, Dopamine, Epinephrine, Norepinephrine, GABA, Glutamate, 
Glycine, Histamine, PEA, DOPAC, 3-MT, Normetanephrine, Metanephrine, 
5-HIAA, Tryptamine, Tyrosine, Tyramine, Taurine. Alterations in 
neurotransmitters play a significant role in contributing to symptoms 
such as cognitive disorders, depression, anxiety, diminished drive, 
fatigue and sleep difficulties, craving, addictions, pain, and more. 

PRO7 ADVANCED NUTRIGENOMIC PROFILE** (LC100097)    $224.25
Analyzes genetics in 7 key areas of health (methylation, neuro-
transmitters, mitochondrial health, detoxification, inflammation, 
and more) and provides genetically targeted nutritional suggestions.

APOE GENETIC TEST FOR 
ALZHEIMER’S AND CARDIAC RISK**  (LC100059)    $111.75
This simple at-home cheek swab reveals your ApoE genotype 
and association with risk of Alzheimer’s and cardiovascular disease.

FOOD SENSITIVITY PANEL-ELITE**† (LC100096)    $336.75
This in-depth food sensitivity assessment measures both 
IgG and IgA response to 240 foods. 

GUT BARRIER PANEL** (LC900004)   $123.75
Measure immune response (IgG/C3d & IgA) to three key GI markers 
associated with intestinal permeability and leaky gut: Candida, 
Zonulin, and Occludin.

CPP STOOL ANALYSIS (CPP) **† (LC100093)   $224.25
Good starting point for evaluating microbiome-related gastrointestinal 
concerns.  Identifying presence of common pathogenic microorganisms 
associated with acute GI distress. Includes advanced bacteria/yeast 
culture, pathogen detection by PCR, and parasitology.   

COMPREHENSIVE STOOL ANALYSIS (CSAP) **† (LC100083)   $299.25
Better assessment of the gut microbiome and digestive health. 
Contains all the tests in the CPP Stool Analysis with additional 
markers of digestive function, inflammation & immune function 
(stool chemistry), important for ongoing chronic and acute GI concerns.   

GI360™ **† STOOL ANALYSIS (LC100088)   $379.25
Best and most advanced assessment of microbiome dysbiosis, 
diversity and digestive health, the GI360 provides the most information 
about gut and microbiome health. Contains all the tests contained in 
the CPP and CSAP along with cutting-edge markers of microbiome 
diversity and dysbiosis.    

WHOLE-BODY HEALTH

SALE
PRICE

SALE
PRICE

CBC/CHEMISTRY/LIPIDS PANEL
These CBC/Chemistry/Lipids Panel tests are included in the popular 

Male and Female Panels, and other panels on this page 
so you don’t have to order them separately.      

CARDIOVASCULAR RISK
Total Cholesterol • HDL Cholesterol • LDL Cholesterol Triglycerides Cholesterol/

HDL Ratio • Estimated CHD Risk • Glucose
LIVER FUNCTION

AST (SGOT) • ALT (SGPT) • LDH • Total Bilirubin • Alkaline phosphatase   
KIDNEY FUNCTION

BUN • Creatinine • BUN/Creatinine Ratio • Uric Acid
BLOOD PROTEINS

Total Protein • Albumin • Globulin • Albumin/Globulin Ratio
BLOOD COUNTS

Red Blood Cell Count • White Blood Cell Count • Eosinophils
Neutrophils (Absolute) • Lymphs (Absolute) • Eos (Absolute)
Baso (Absolute) • RDW • Monocytes (Absolute) • Monocytes
 Lymphocytes • Platelet Count • Hemoglobin • Hematocrit

MCV • MCH • MCHC • Neutrophils
BLOOD MINERALS

Calcium • Potassium • Sodium • Chloride • Iron

The price for the CBC/Chemistry/Lipids Panel alone is $26.25.
(LC381822)

GUT MICROBIOME TESTING

Lab tests available in the continental United States and Anchorage, AK only. Restrictions apply in NY, NJ, RI, and MA. Not available in MD. Kits not available in PA. 

NEW

NEW
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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.

If you want to feel great after you eat, 
you need to keep your already-healthy 
glucose levels in check. Glycemic Guard™ 
helps the body maintain already-healthy 
blood sugar levels—especially post-meal, 
when glucose spikes can occur.

For full product description and to order Glycemic Guard™, call 1-800-544-4440
or visit www.LifeExtension.com.

Item #02122 • 30 vegetarian capsules

1 bottle $31.50 | 4 bottles $28 each

There’s

Nothing
Sweet
About Crashing
After You Eat

Delphinol® is a registered trademark of MNL. Clovinol® is a registered trademark of Akay USA LLC.

Suggested dose is one capsule 

a day or as recommended by a 

healthcare practitioner. 

If you are taking blood glucose 

lowering medication, consult 

your healthcare provider before 

taking this product.

“This product has been 
useful along with diet 

in keeping better 
blood sugar control.”

Myra
V E R I F I E D C U S TO M E R R E V I E W
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In the News

Glucosamine Associated 
with Reduced Risk of 

Cancer Mortality

Men and women who took glucosamine 

supplements had a lower risk of dying 

from cancer than those who did not, an 

article published in Frontiers in Nutrition 

reported. *

The study included 453,645 participants 

in the UK Biobank, which enrolled men 

and women aged 38–73 years from 

2006–2010. These participants were fol-

lowed until March 2021. None of the indi-

viduals in the current study had cancer at 

enrollment. Glucosamine supplements 

were used by 88,224 of the participants. 

During a median follow-up of 12.1 years, 

glucosamine users had a 5% lower over-

all risk of cancer mortality, a 32% lower 

risk of kidney cancer mortality, a 16% 

lower risk of lung cancer mortality and a 

24% lower risk of dying from cancer of 

the rectum, compared with those who 

did not use glucosamine. Among men 

who did not have diabetes or high cho-

lesterol, glucosamine was protective 

against prostate cancer mortality.

Editor’s Note: Research findings indicate that 

glucosamine’s antitumor effects are achieved 

by inhibiting cancer cell proliferation, inducing 

programmed cell death, reversing tumor drug re-

sistance, helping to prevent the formation of new 

blood vessels by tumors and other factors. 

* Front Nutr. 2022 Nov 2;9:947818.
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Whey Protein Improves Blood 
Glucose in 

Type II Diabetics

Consuming a large dose of whey 

protein before meals improves glu-

cose control among type II diabet-

ics, according to a study published 

in BMJ Open Diabetes Research & 

Care.*

The crossover study included 18 

type II, insulin naïve, diabetic par-

ticipants who received either a drink 

containing 15 grams of whey pro-

tein or a nutrient-depleted placebo, 

10 minutes before breakfast, lunch, 

and dinner for seven days. This was 

followed by a two-week period with 

no intervention. Next, for an addi-

tional seven days, participants who 

had previously received whey pro-

tein were given a placebo and those 

who had received the placebo were 

given whey protein.

Continuous glucose monitoring 

showed improved daily blood glu-

cose levels in association with whey 

intake. Participants experienced an 

increase of two hours per day of nor-

mal glucose levels during the week 

in which whey was consumed, in 

comparison with the week in which 

the placebo was administered.

Editor’s Note: “Nutrition plays an integral 

role in the management of type II diabetes 

and represents an opportunity to optimize 

glycemic control in a cost-effective manner,” 

the authors stated.

* BMJ Open Diabetes Res Care. 2022 

May;10(3):e002820.
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Varying Responses to 
Vitamin D Supplementation 

Explained

New research published in JAMA 

Network Open continues to show 

an association between higher body 

mass index and diminished response 

to supplementation with vitamin D.1

Researchers evaluated data from a 

subset of VITAL (a trial of vitamin D3 

2000 IU/d and omega-3 fatty acids 

1 g/d for primary prevention of can-

cer and cardiovascular disease). 

For this study, 16,515 men and 

women were eligible for the analy-

sis—those who contributed to base-

line blood samples and repeated 

samples at the two-year follow-up in 

the VITAL trial. Treatment outcomes 

of vitamin D supplementation vs. 

placebo associated with vitamin 

D-related biomarkers were analyzed 

according to body mass index.

In the group that received vitamin D, 

the vitamin’s biomarkers increased 

compared with the placebo group. 

But the increases were less in par-

ticipants with a higher BMI. 

In a separate study, researchers 

found, due to volumetric dilution 

in obese patients, higher doses of 

vitamin D are needed to achieve the 

same serum concentration of vitamin 

D as compared to lean subjects.2

Editor’s Note: “Findings suggest that BMI 

may be associated with modified response 

to vitamin D supplementation and may 

in part explain the observed diminished 

outcomes of supplementation for various 

health outcomes among individuals with 

higher BMI,” the authors concluded. 

1. JAMA Netw Open. 2023;6(1):e2250681.

2. Obesity. 2012;20(7):1444-8.
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Omega-3 Fatty Acid Levels 
Linked with Lower Risk of 

Kidney Disease

A study published in the BMJ found 

that having higher levels of the 

omega-3 fatty acids EPA, DHA and 

DPA, which are derived from seafood, 

is associated with a lower risk of 

developing chronic kidney disease.*

Data on 25,570 men and women 

from 19 studies were analyzed. 

Omega-3 fatty acids ALA, EPA, DHA 

and DPA were measured.

Participants were followed for a 

median of 11.3 years, during which 

4,944 cases of chronic kidney dis-

ease occurred.

Researchers found that higher lev-

els of seafood omega-3 fatty acid 

biomarkers were associated with an 

8% lower risk of developing chronic 

kidney disease. Slower decline in 

renal function was also observed. 

Editor’s Note: The authors noted that, 

“Patients with chronic kidney disease are at 

higher risk of cardiovascular disease and 

death because the condition could eventu-

ally progress to kidney failure that severely 

impacts health and quality of life.”

* BMJ 2023;380:e072909
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For full product description and to order Ultra Prostate Formula, call  or visit www.LifeExtension.com

PROSTATE 
HEALTH

The best way to keep 
YOU in the picture.

Ultra Prostate Formula was created to 
help maintain prostate health. It contains 
a dozen ingredients to:

•  Support healthy urination

•  Promote healthy prostate function

•   Support healthy prostate cell division 

Ultra Prostate Formula is the most 
comprehensive standardized-ingredient 
prostate-health supplement.

AprèsFlex® is a registered trademark of PLT Health Solutions–Laila Nutraceuticals LLC. HMRlignan™ is a trademark used under sublicense from Linnea S.A. 
Lyc-O-Mato® is a registered trademark of Lycored Corp. Graminex® is a registered trademark of Graminex LLC.

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

R E V I E W

Item #02029
60 softgels

1 bottle $29.25
4 bottles $27 each
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CAUTION:  Individuals consuming more than 50 mcg (2000 IU)/day of 
vitamin D (from diet and supplements) should periodically obtain a serum 
25-hydroxy vitamin D measurement. Do not exceed 10000 IU per day 
unless recommended by your doctor. Vitamin D supplementation is not 
recommended for individuals with high blood calcium levels.

For full product description and to order ,
call  or visit www.LifeExtension.com

Item #01713

125 mcg (5000 IU) • 60 softgels

1 bottle $7.50 • 4 bottles $6.50 each

VITAMIN
Systemic support for immune 
function, bone health, and 
normal blood-sugar levels.

“This is a 
necessary 

ingredient for 
my health.”

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

R E V I E W

EFEND 
 YOUR  
HEALTH
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An Easy Way 
to Increase 
FIBER 

INTAKE         
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About 90% -97% of American adults do not ingest the  
recommended amount of dietary fiber.1 

That’s a serious health concern.2-5

Dietary fiber helps control blood sugar,6-8 choles-
terol,7,9,10 blood pressure,7,9,11,12 and body weight,6,7,9,13 
while promoting healthy gut bacteria.14,15  

Fiber can improve cardiovascular,10 gastrointestinal,3  

and metabolic health.16 

Increased fiber consumption is associated with a 
decreased risk of dying from any cause.17,18

Researchers have developed an easy way to boost 
fiber intake that was approved in 2020 by the FDA. 

This fiber is made from the root of the konjac plant. 
It has been shown to be as effective as other fibers, 
at a lower dose that reduces GI discomforts.19 

BY MICHAEL DOWNEY
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Approved as Dietary Fiber
The konjac plant grows in Southeast Asia and 

Africa.26 It has been safely used to treat a wide range of 

ailments in China and Japan for centuries.9,27

Consumed orally, konjac fiber passes relatively 

unchanged into the colon, where it acts as a prebiotic, 

a nutrient source for healthy bacteria.28,29

Many studies have documented the benefits of kon-

jac, and in 2020, the FDA approved konjac glucoman-

nan, fiber derived from konjac root, as a dietary fiber.19

Regularity and Microbiome Balance
Clinical trials show that konjac fiber benefits bowel

movements and the microbiome.

One study of healthy adults measured the effect of 

taking 4.5 grams of konjac fiber daily (compared to a 

placebo period) for three weeks. The results during the 

konjac fiber period were:20

•  Significantly improved ease of bowel 

movements,

•  A 27% increase in number of bowel 

movements,

•  Improved markers of colonic bacteria fermenta-

tion (breakdown of carbohydrates into beneficial 

compounds), and

•  Higher concentrations of beneficial fecal 

bacteria, including lactobacilli.

A similar study focused on adults suffering from 

constipation.21

After taking 4.5 grams of konjac fiber daily for three 

weeks, subjects had, compared to a placebo phase:21

•  A 29% increase in number of bowel 

movements,

•  Significantly improved ease of bowel 

movements,

•  Greater feeling of complete relief,

•  Increased production of short-chain fatty acids, 

which are critical to gastrointestinal health,

•  Higher fecal concentration of beneficial 

bifidobacterial and lactobacilli bacteria, and

•  Decreased proportion of clostridia, potentially 

harmful bacteria.

An Alternative Fiber
For adults over 50, the Recommended Daily 

Allowance (RDA) for fiber is 30 grams for men and 21 

grams for women. The average American consumes 

only 10-12 grams daily.25

That means most Americans are missing out on 

fiber’s ability to promote heart health,10 reduce blood 

sugar8 and body weight,12 and support healthy gut 

bacteria.3 

Fiber intake has also been linked to lower all-cause 

mortality risk.17,18

Most fiber products contain psyllium husk, which 

requires high doses to deliver benefits. Many people 

find them unpleasantly filling. 

Researchers investigating alternatives identified 

konjac root as a soluble fiber that provides the same 

health benefits as psyllium at significantly smaller 

doses.

Clinical Data
Clinical studies show that konjac fiber:

•  Improves regularity and the balance of the gut 

microbiome,20,21

• Supports weight loss,22

•  Reduces post-meal glucose and insulin 

levels,6,23 and

• Lowers LDL (“bad”) cholesterol by 10%.24

Lower dose efficacy of konjac fiber is important. 

That’s because many people experience GI discom-

fort with traditional fiber and miss out on its lifesaving 

benefits.
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Weight Loss
Konjac fiber also helps with excess body weight. 

In a trial, overweight adults were put on a low-calorie 

diet and randomly assigned to take, in divided doses, 

either a placebo or one of three fiber combinations 

providing a daily total of:22

•  1,240 mg of glucomannan derived from  

konjac root, or

•  420 mg of glucomannan plus 420 mg  

of guar gum, or

•  4,320 mg of glucomannan plus 900 mg  

of guar gum and 900 mg of alginate.

After five weeks, compared to placebo, 1.76 lbs. per 

week weight loss was observed among all fiber groups.

However, adding the fibers guar gum and alginate 

did not cause additional weight loss beyond the amount 

achieved by konjac glucomannan alone.22

Blood Sugar and Insulin
The effects of konjac on blood sugar and insulin 

were investigated in adults whose glucose tolerance 

ranged from normal to borderline.

Over the course of a study, all volunteers received:23

•  Rice porridge alone,

•  Rice porridge with 1 gram of konjac  

glucomannan added, and

•  Rice porridge with 2 grams of konjac  

glucomannan added.

Adding konjac fiber to the porridge significantly 

reduced levels of post-meal blood sugar after 30 

minutes. Groups that received konjac had up to  

14.4 mg/dL lower blood sugar as compared to the 

group that received rice porridge alone. Similar results 

were observed with insulin. Higher doses resulted in 

greater reductions.23

Reductions in blood sugar and insulin were greater 

in subjects with borderline glucose tolerance than in 

those with normal glucose tolerance.

Improved Blood Lipids
A meta-analysis of clinical trials on patients with high 

cholesterol showed that taking 3 grams daily of konjac  

glucomannan over a median period of four weeks 

reduced LDL (“bad”) cholesterol levels by 10%.24

Other types of soluble fiber may lower LDL choles-

terol by 5% at doses of 5-10 grams. Just 3 grams of 

konjac may reduce LDL by twice as much.

Data also showed that a median daily dose of 3.3 

grams of konjac fiber for a median of four weeks 

reduced overall cholesterol (excluding protective HDL) 

by 7%.24

Along with its other benefits, these results  

suggest that konjac fiber can significantly improve  

overall health.

The Benefits  
of Konjac Fiber

  Getting too little fiber can cause health 
problems. Many people find the psyllium 
fiber in most products to be too bulking.

  A fiber derived from the root of the  
konjac plant provides the same benefits 
at a lower and less filling dose than  
psyllium.

  Clinical studies show that konjac fiber 
promotes bowel regularity, has prebiotic 
effects, lowers body weight, reduces 
blood sugar and insulin levels, and  
lowers cholesterol.

W H A T 

Y O U 

N E E D 

T O 

K N O W

KONJAC
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Summary
Insufficient fiber intake increases the risk for serious 

disorders and early death.

Trials have shown that konjac fiber improves bowel 

regularity, body weight, blood sugar, cholesterol, and 

microbiome makeup.

Konjac protects as well as psyllium but at a lower 

dose, making it easier to take. •

If you have any questions on the scientific content 
of this article, please call a Life Extension

Wellness Specialist at 1-866-864-3027.
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AMPK fat-
burning1

2,3 

AMPK 4

Two plant compounds
AMPK 5,6

• Gynostemma pentaphyllum5,7

• Hesperidin 8

 belly fat
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The plant compounds G. pentaphyllum and hes-

peridin have been shown to promote AMPK activity, 

mitigating abdominal obesity and the damaging inflam-

mation it generates.

Enhanced Gynostemma
Gynostemma pentaphyllum is an herb that has 

been shown in clinical and preclinical studies to help 

prevent metabolic disorders like obesity,21 glucose 

metabolism,7 elevated lipid levels,7,22 and fatty liver.21-24

Lab and animal studies also demonstrate that G. 

pentaphyllum is an AMPK activator7,23 that stimulates 

fat burning and cellular uptake of glucose in muscle 

cells. It has been shown to decrease weight gain and 

cholesterol levels.22,23

In a 2022 mouse study, researchers found that 

Gynostemma extract inhibited weight gain.25

In another study, G. pentaphyllum extract reduced 

fat mass, enhanced exercise endurance, and increased 

performance in treadmill-trained mice.26

To fully combat the age-related drop-off in AMPK 

activity in humans and the resultant belly fat accumu-

lation, researchers in South Korea developed a much 

stronger form of this extract than was initially avail-

able at the time.

They used heat and pressure treatments combined 

with a steam sterilization technique called autoclaving 

to produce a G. pentaphyllum extract that contains 

10 times the quantity of two of its key AMPK-boosting 

compounds, damulin A and damulin B.27 This specially 

processed G. pentaphyllum has been the gold stan-

dard for several years.

In a 12-week human trial, this extract triggered a 

remarkable 11% decrease in abdominal fat.5

This potent G. pentaphyllum extract is so novel, it 

was granted a patent by the U.S. government.27

Losing Belly and Body Fat
To validate this extract’s ability to reduce abdominal 

obesity, scientists enlisted 80 overweight people with 

a body mass index (BMI) between 25 and 30 kg/m2.

Volunteers were randomly assigned to receive 450 

mg a day of the patented G. pentaphyllum extract or 

a placebo. Both groups continued their usual diets.

During the 12-week study, total abdominal fat area, 

body weight, body fat mass, percent body fat, and 

body mass index all decreased in those taking G. pen-

taphyllum compared to placebo recipients.5

What is AMPK?
Excess abdominal fat is a major health problem. 

It churns out a steady stream of pro-inflammatory 

compounds that damage blood vessels, heart muscle, 

brain cells, and other tissues.9,10

Belly fat is strongly linked to heart disease,10,11 type 

II diabetes,12 and other health issues.13,14

AMPK is an enzyme inside cells that helps regulate 

glucose and fat metabolism.15-17

When activated, AMPK enhances energy metabo-

lism,2,18 which helps reduce abdominal fat5 and the 

inflammation18 it produces.

AMPK signaling may decline with age. This results 

in impaired metabolic function, increased inflammation, 

and reduced cellular housekeeping functions—all of 

which accelerate aging.2,18,19

A decrease in AMPK activity also leads to weight 

gain because the body is more likely to store fat rather 

than burn it for energy.20
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The results showed that:5

•  Total fat area fell 6.3% in people receiving 

extracts, but less than 1% in the placebo 

group, 

•  Abdominal fat deposits fell 11% in the 

extract group, but only 3% in the placebo 

group, and

•  Subcutaneous fat (found just under the 

skin) decreased nearly 4% in treated sub-

jects, but increased slightly in placebo 

recipients.

Additionally, those receiving G. pentaphyllum lost 

an average of one inch off their waistline, equal to 

about one belt notch.

Fat-Fighting Hesperidin
Hesperidin is a flavonoid found in citrus fruits. 

Preclinical studies have demonstrated that it activates 

AMPK.6,8,28,29

It may help fight fat accumulation in other ways as 

well, including by:

• Inhibiting absorption of dietary fat from 

the gut,30,31

•  Inhibiting genes involved in all phases of 

fat cell development,32

•  Promoting the production of enzymes that 

break down body fat,32,33

•  Reducing body fat accumulation and 

storage,32 and

•  Increasing secretion of adiponectin, a 

hormone that decreases appetite and 

inflammation.8

In a human study, 40 healthy amateur athletes were 

given 500 mg of hesperidin or a placebo daily for eight 

weeks. They maintained their usual diet and lifestyle.34

In the hesperidin group, average percent body 

fat decreased by 3.7%.34

In a clinical trial of 24 individuals with metabolic syn-

drome, participants were given 500 mg per day of hes-

peridin or placebo for three weeks. After three weeks 

significant improvements in biomarkers of inflammation, 

vascular function and metabolic parameters were seen 

in the treatment group compared to placebo.6

Get Help Burning 
Belly Fat

  Activity of the “fat-burning enzyme” 
AMPK can decrease with age, contribut-
ing to accumulation of dangerous and 
inflammatory abdominal fat.

  Researchers developed an extract of 
Gynostemma pentaphyllum that con-
tains 10 times the usual amount of two 
AMPK-activating compounds.

  This patented G. pentaphyllum extract 
was shown in a controlled human study 
to reduce total fat area by 6.3% and 
abdominal fat deposits by 11%.

  The citrus flavonoid hesperidin also 
boosts AMPK and was shown in a 
human trial to reduce percent of body 
fat by 3.7%.

  G. pentaphyllum and hesperidin can be 
taken together to help activate AMPK 
and reduce abdominal fat and its deadly 
effects.

W H A T 

Y O U 

N E E D 

T O 

K N O W
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Together, hesperidin and Gynostemma extract may 

complement each other and maximize the effect of 

targeting abdominal fat.

Summary
The decline in AMPK activity that occurs with 

aging leads to increased abdominal fat and harmful 

inflammation.

Gynostemma pentaphyllum extract increases 

AMPK activity and reduces belly fat.

Preclinical evidence has revealed that the citrus com-

pound hesperidin also stimulates AMPK activity and 

could work in other ways to further reduce belly and 

overall body fat.

These compounds provide a dual-action approach 

to reducing abdominal fat. •

If you have any questions on the scientific 
content of this article, please call a Life Extension 
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In recent years, scientists have established that 
the accumulation of dysfunctional senescent cells
is a factor in the development of degenerative 
illnesses.1,2 

It was not always clear, however, what impact 
cellular senescence had on brain function.

Published research now indicates that senescent 
cells play a role in cognitive impairment
and disorders such as Alzheimer’s3-5 and 
Parkinson’s.4,6

Studies in animal models suggest that using 
compounds called senolytics to eradicate 
senescent cells from the brain can lead to 
improvements in brain function and even reverse 
cognitive deficits.7-9

Several plant-based compounds have been 
identified that help remove senescent cells from 
the body.

BY BRIAN SCOTT
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These cells work closely with neurons and are 

required for normal neurotransmission and 

synaptic plasticity (the brain’s ability to adapt to new 

information).11-13

Recent studies suggest that cellular senescence

is a culprit in brain aging,3-6 affecting neurons and

support cells that make up about 50% of the brain.10

With age, the function of all these brain cells is dimin-

ished, leading to lower levels of some neurotransmit-

ters, impaired synaptic signaling, and more. The result 

is deteriorating brain function and risk for dementias.3-5

For example, preclinical and clinical studies show 

that abnormal deposits of beta-amyloid plaques

associated with Alzheimer’s disease can cause normal 

brain cells to shift into senescence.14,15 This has been 

seen in astrocytes, microglia, and oligodendrocytes, 

which are all critical to neuronal health.16

Senolytic Approaches 
Senolytic compounds are used to help remove 

senescent cells, slow certain aging processes, and 

rejuvenate tissues. 

The objective is to selectively eliminate senescent 

cells while not affecting normal, healthy cells. A number 

of senolytics have shown promise in animal models 

and a clinical trial. More human trials are underway for 

a wide range of diseases.1,17

The investigation of senolytics for the management 

of age-related brain disorders has only recently begun, 

but has already shown promise.

How Senescent Cells Cause Disease
As cells age and degrade, they’re supposed to die 

off to make room for new cells. But some don’t, instead 

becoming dysfunctional and steadily causing damage.

These senescent cells release toxic compounds 

that damage nearby cells and tissues and incite 

damaging inflammation. 

Cellular senescence is a driver of aging and risk for 

many age-related chronic diseases.1,2

Studies have examined the kidneys, blood vessels, 

lungs, bones, and other tissues. In every one of them, 

cellular senescence has been found to be deleterious.

Scientists now know that the brain is no different.

It has long been accepted that oxidative stress, 

inflammation, and abnormal protein deposits all 

contribute to brain aging and neurodegenerative 

diseases like Alzheimer’s and Parkinson’s diseases. 

Now, scientists have added cellular senescence to 

the list of neurodegenerative contributors.3-6,10

Cellular Senescence and the Brain
The brain is home to several different cell types that 

work together. 

Neurons are the primary nerve cells of the brain that 

are wired together into synaptic circuits. 

Other cells, including astrocytes, microglia, and 

oligodendrocytes, have important roles such as main-

taining the synaptic environment (astrocytes), functioning 

as the brain’s immune system (microglia), and generating 

the insulating myelin sheath (oligodendrocytes). 
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Multiple preclinical studies have shown that 

senolytics can effectively remove senescent cells from 

the brain7-9 and that this may lead to improvements in 

cognitive function.

One study done by the National Institute on Aging 

and the Johns Hopkins University School of Medicine 

explored a mouse model of Alzheimer’s disease.9 In 

these animals, cells in the vicinity of amyloid plaques

show signs of cellular senescence. 

Treating these animals with two senolytics, the cancer 

drug dasatinib and the plant compound quercetin, 

eliminated senescent cells, reduced brain inflammation, 

and lessened the load of amyloid deposits. 

Most remarkably, this treatment led to a reversal of 

cognitive deficits.

Human trials of senolytics in adults with mild cog-

nitive impairment or Alzheimer’s disease are currently 

underway.18,19 They are also using a dasatinib-quercetin

combination, but plant-based senolytics may also 

prove to have brain-aging fighting benefits.

Summary
Research indicates that senescent cells play a role 

in brain aging and common brain disorders such as 

Alzheimer’s.

Senolytic compounds eliminate senescent cells from 

tissues to slow certain aging processes and reduce 

degenerative disease risks.

Studies in animal models reveal that senolytics 

can effectively remove senescent cells from the brain, 

reversing cognitive deficits. •

How Senolytics 
Protect the Brain

  As cells age and accumulate damage, 
they can enter a state known as cellular 
senescence. Senescent cells can cause 
dysfunction and damage throughout the 
body.

  Senescent cells are a major driver of 
aging and the development of many 
age-related chronic diseases.

  Recent research has confirmed that 
cellular senescence also affects the 
cells of the brain, including neurons.

  Studies have shown that senescent 
cells contribute to brain aging and the 
progression of neurodegenerative 
disorders like Alzheimer’s disease.

  Senolytics are compounds that are 
capable of eliminating senescent cells, 
rejuvenating tissues and improving their 
function.

  In animal models, senolytic therapy 
reverses the pathology associated 
with neurodegenerative disease and 
improves cognitive function.

W H A T 

Y O U 

N E E D 

T O 

K N O W

LEMJUN23p.indd   43 4/18/23   6:47 PM



CELLULAR SENESCENCE: A DRIVER OF BRAIN AGING

44  |  L IFE EXTENSION  |  JUNE 2023

References
1.  Chaib S, Tchkonia T, Kirkland JL. Cellular senescence and senolytics: 

the path to the clinic. Nat Med. 2022 Aug;28(8):1556-68.
2.  Zhang L, Pitcher LE, Yousefzadeh MJ, et al. Cellular senescence: a 

key therapeutic target in aging and diseases. J Clin Invest. 2022 Aug 
1;132(15).

3.  Guerrero A, De Strooper B, Arancibia-Carcamo IL. Cellular senescence 
at the crossroads of inflammation and Alzheimer’s disease. Trends 
Neurosci. 2021 Sep;44(9):714-27.

4.  Martinez-Cue C, Rueda N. Cellular Senescence in Neurodegenerative 
Diseases. Front Cell Neurosci. 2020;14:16.

5.  Liu RM. Aging, Cellular Senescence, and Alzheimer’s Disease. Int J 
Mol Sci. 2022 Feb 11;23(4).

6.  Lee S, Wang EY, Steinberg AB, et al. A guide to senolytic inter-
vention in neurodegenerative disease. Mech Ageing Dev. 2021
Dec;200:111585.

7.  Bussian TJ, Aziz A, Meyer CF, et al. Clearance of senescent glial cells 
prevents tau-dependent pathology and cognitive decline. Nature. 2018
Oct;562(7728):578-82.

8.  Musi N, Valentine JM, Sickora KR, et al. Tau protein aggregation is 
associated with cellular senescence in the brain. Aging Cell. 2018
Dec;17(6):e12840.

9.  Zhang P, Kishimoto Y, Grammatikakis I, et al. Senolytic therapy allevi-
ates Abeta-associated oligodendrocyte progenitor cell senescence 
and cognitive deficits in an Alzheimer’s disease model. Nat Neurosci. 
2019 May;22(5):719-28.

10.  Sikora E, Bielak-Zmijewska A, Dudkowska M, et al. Cellular Senes-
cence in Brain Aging. Front Aging Neurosci. 2021;13:646924.

11.  De Luca C, Colangelo A, Virtuoso A, et al. Neurons, Glia, Extracellular 
Matrix and Neurovascular Unit: A Systems Biology Approach to the 
Complexity of Synaptic Plasticity in Health and Disease. International 
Journal of Molecular Sciences. 2020 02/24;21:1539.

12.  Domingues HS, Portugal CC, Socodato R, et al. Oligodendrocyte, As-
trocyte, and Microglia Crosstalk in Myelin Development, Damage, and 
Repair. Frontiers in Cell and Developmental Biology. 2016 2016-June-
28;4.

13.  Available at: https://qbi.uq.edu.au/brain-basics/brain/brain-physiology/
types-glia. Accessed March, 24, 2023.

14.  Bhat R, Crowe EP, Bitto A, et al. Astrocyte senescence as a compo-
nent of Alzheimer’s disease. PLoS One. 2012;7(9):e45069.

15.  Walton CC, Begelman D, Nguyen W, et al. Senescence as an Amyloid 
Cascade: The Amyloid Senescence Hypothesis. Front Cell Neurosci. 
2020;14:129.

16.  Han X, Zhang T, Liu H, et al. Astrocyte Senescence and Alzheimer’s 
Disease: A Review. Front Aging Neurosci. 2020;12:148.

17.  Tchkonia T, Palmer AK, Kirkland JL. New Horizons: Novel Approaches 
to Enhance Healthspan Through Targeting Cellular Senescence and 
Related Aging Mechanisms. J Clin Endocrinol Metab. 2021 Mar 
8;106(3):e1481-e7.

18.  Available at: https://clinicaltrials.gov/ct2/show/NCT04785300. Ac-
cessed October 25, 2022, 

19.  Available at: https://clinicaltrials.gov/ct2/show/NCT04685590. Ac-
cessed October 25, 2022, 

20.  Kirkland JL, Tchkonia T. Senolytic drugs: from discovery to translation. 
J Intern Med. 2020 Nov;288(5):518-36.

21.  Kim SR, Jiang K, Ogrodnik M, et al. Increased renal cellular senes-
cence in murine high-fat diet: effect of the senolytic drug quercetin. 
Transl Res. 2019 Nov;213:112-23.

22.  Han X, Zhang J, Xue X, et al. Theaflavin ameliorates ionizing radiation-
induced hematopoietic injury via the NRF2 pathway. Free Radic Biol 
Med. 2017 Dec;113:59-70.

23.  Noberini R, Koolpe M, Lamberto I, et al. Inhibition of Eph receptor-
ephrin ligand interaction by tea polyphenols. Pharmacol Res. 2012
Oct;66(4):363-73.

24.  Yousefzadeh MJ, Zhu Y, McGowan SJ, et al. Fisetin is a senotherapeu-
tic that extends health and lifespan. EBioMedicine. 2018 Oct;36:18-28.

25.  Zhu Y, Doornebal EJ, Pirtskhalava T, et al. New agents that target 
senescent cells: the flavone, fisetin, and the BCL-X(L) inhibitors, 
A1331852 and A1155463. Aging (Albany NY). 2017 Mar 8;9(3):955-63.

26.  Lim H, Park H, Kim HP. Effects of flavonoids on senescence-associat-
ed secretory phenotype formation from bleomycin-induced senes-
cence in BJ fibroblasts. Biochem Pharmacol. 2015 Aug 15;96(4):337-
48.

27.  Perrott KM, Wiley CD, Desprez PY, et al. Apigenin suppresses the 
senescence-associated secretory phenotype and paracrine effects on
breast cancer cells. Geroscience. 2017 Apr;39(2):161-73.

If you have any questions on the scientific content 
of this article, please call a Life Extension 

Wellness Specialist at 1-866-864-3027.

Plant-Derived Senolytics

Certain plant-derived nutrients have been 
shown to remove senescent cells from the 
body.20 They work in different ways and 
appear to be more powerful together than 
they are alone.

•  Scientists searching for a senolytic 
plant compound that works in a similar 
way as dasatinib settled on theaflavins, 
poly-phenols derived from black tea. 
They act by blocking ephrin receptors, 
a mechanism they share with 
dasatinib.22,23

•  Quercetin is a flavonoid found in many 
plants. It displays remarkable senolytic 
activity alone but has traditionally 
been used alongside the cancer drug 
dasatinib.20,21

•  Another plant flavonoid, fisetin, is the 
most potent plant-derived senolytic 
discovered to date.24,25 It has been 
shown to be neuroprotective in animal 
models of Alzheimer’s disease, 
Parkinson’s disease, and more.

•  Apigenin—found in chamomile flowers 
and other plants—reduces the pro-
inflammatory compounds emitted by 
senescent cells, quenching the fire of 
chronic inflammation.26,27

A combination of these four nutrients 
attacks senescent cells from multiple angles.
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Hot flashes. Mood swings. Trouble sleeping. 
Sexual/bladder problems.

Menopausal symptoms make women miserable.

For those who prefer to avoid hormones, there’s 
a practical alternative.

Used widely in Germany for decades, a Siberian 
rhubarb root extract has been shown to signifi-
cantly reduce all common menopausal symp-
toms—without side effects. 

In one study, it led to an 83% reduction in the 
severity of menopause symptoms.1
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The Rhubarb Remedy
For decades, Germans have used an extract from 

the root of the Siberian rhubarb plant to treat meno-

pausal symptoms.4,5

Most of these symptoms are caused by decreased 

estrogen production. Estrogen binds to receptor sites 

on cell membranes to activate cellular processes. 

In preclinical studies, the extract from the roots 

of Siberian rhubarb has shown greater affinity for 

the beneficial estrogen receptor-beta (ER-beta) 

than for potentially detrimental estrogen receptor-

alpha (ER-alpha).6,7 

The ability of Siberian rhubarb extract to selectively 

activate ER-beta but not ER-alpha is a key reason for 

its safety.8

In multiple studies, this extract has significantly 

improved all 11 symptoms. 

In one study, 109 perimenopausal women received 

4 mg of Siberian rhubarb extract or a placebo daily 

for three months. Within one month, those receiving 

Siberian rhubarb reported significant reductions in the 

number and severity of hot flashes. After three months, 

women taking the extract had a 54% reduction in the 

severity of menopause symptoms.9

Common Menopause Symptoms
Menopause officially begins when a woman has 

gone 12 months without menstruating. 

Symptoms generally start when a woman is in her 

40s in response to reduced production of estrogen and 

progesterone.2

The 11 commonly recognized symptoms of meno-

pause include:3

• Hot flashes and excessive sweating,

• Sleep problems,

• Physical and mental exhaustion,

• Depressive mood,

• Heart discomfort,

• Irritability,

• Anxiety,

• Joint and muscular discomfort,

• Sexual problems, 

• Bladder problems, and

• Vaginal dryness.

A plant extract has been shown to alleviate all these 

symptoms…without hormones.

SIBERIAN RHUBARB
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Other studies have reported even more robust 

benefits.  

A trial of 112 menopausal women10 found that taking 

4 mg of Siberian rhubarb for three months decreased 

the median number of hot flashes from 12 episodes 

to 2 episodes per day. That’s a six-fold reduction! 

Women in the placebo group had a median 8% 

increase in the number of daily hot flashes.

In a year-long trial of perimenopausal women, those 

taking Siberian rhubarb extract daily had a remarkable 

83% reduction in the overall severity of symptoms.1

W H A T 

Y O U 

N E E D 

T O 

K N O W

Manage Menopause 
with Siberian Rhubarb

  Menopause is accompanied by 11 com-
mon symptoms, including hot flashes, 
sleep problems, mood swings, bladder, 
and sexual problems, and more. 

  Siberian rhubarb extract has been widely 
used in Germany for decades to manage 
menopause symptoms safely and 
effectively.

  Multiple human studies show that Siberian 
rhubarb extract significantly relieves all 11
symptoms and reduces overall symptom 
severity by up to 83%.

Wide-Ranging Relief
The benefits of Siberian rhubarb extend to all 

common symptoms.

Sleep difficulties affect most menopausal women, 

particularly during perimenopause.11,12 Perimenopausal 

women taking a daily dose of Siberian rhubarb extract 

reduced the severity of sleep problems by up to 60%.10

Mood changes, irritability, depression, and anxi-

ety are also common during perimenopause.13,14  One 

study recruited perimenopausal women who reported 

feelings of anxiety, including being “in low spirits” most 

of the time. After taking Siberian rhubarb for three 

months, 59% of the women reported being “in good 

spirits mostly,” and 9% reported being “in very good 

spirits mostly.” Those taking Siberian rhubarb had an 

over 60% decline in anxiety scores.5

Research also shows that physical and mental 

exhaustion—two of the most common menopausal 

symptoms15—were improved with the extract, in one 

48-week observational study, by up to 57%.1

Menopause is also associated with urogenital

symptoms, including painful intercourse, vaginal dry-

ness, and urinary incontinence.16
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Women who took Siberian rhubarb daily for three 

months had about 45%-59% reduction in severity of 

urogenital, sexual, and vaginal dryness symptoms, 

compared to baseline levels.1

In a study of self-reported “heart symptoms,” meno-

pausal women taking Siberian rhubarb extract reported 

about 60% fewer heart concerns, including fewer heart 

palpitations and less discomfort, within about three 

months.1

Strong Safety Record
In Germany, millions of menopausal women use 

Siberian rhubarb extract to support vasomotor symp-

toms, with over two decades of data showing that it 

is safe.4,6,17

A study of perimenopausal women in India17 pub-

lished in 2021 found that taking 4 mg of Siberian 

rhubarb extract daily for three months reduced all 11 

menopausal symptoms, and caused no side effects or 

significant changes in blood pressure, lipid profile, or 

C-reactive protein (a marker of inflammation). 

These and other studies tracking the health of 

women who took Siberian rhubarb daily found this 

was safe, with no significant health concerns, such as 

changes in breast or endometrial tissues, resulting from 

use.9,10 Women were followed for up to two years in 

one of these studies.9

These and other findings support the use of Siberian 

rhubarb extract as an effective way to manage 

menopausal symptoms.

Summary
The onset of menopause is accompanied by uncom-

fortable symptoms that can last for years. 

Siberian rhubarb root extract has been safely used 

for decades by millions of women in Europe. 

Multiple studies affirm its effectiveness in reduc-

ing the frequency and severity of hot flashes, sleep 

problems, mood changes, and all other common 

menopause symptoms. •

If you have any questions on the scientific 
content of this article, please call a Life Extension

Wellness Specialist at 1-866-864-3027.
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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

In preclinical studies, fisetin:

• Mimics effects of calorie reduction2

• Targets longevity pathways2-6

•  Extends lifespan of mice by about 10%7

•  Removes senescent cells through 

senolytic action7

• Suppresses excess mTOR activation8

Fisetin is poorly absorbed due to its breakdown in 

the small intestines.  

Bio-Fisetin solves this problem by enclosing fisetin

with a compound from the fenugreek herb. 

A human trial showed bioavailability of this fisetin 

compound increased up to 25 times compared to 

fisetin by itself.9
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Lab tests provide invaluable information to 
improve your health and to share with your 
doctor. 

Life Extension® has identified new tests rang-
ing from biological age, hormones, amino acid 
and allergies, to toxic metals. 

Most physicians do not offer these unique tests.  
Life Extension’s goal is to provide the most 
advanced testing possibilities so you can make 
informed decisions about your health based on 
the latest and most accurate data.   

In this article, Dr. Scott Fogle, ND, discusses 
some of the latest lab tests that are currently 
available.  

LE: Many people worry about exposure to pollut-

ants. Is there testing for heavy metals or other toxins?

Dr. Fogle: The Blood Metals Panel is a blood-

spot finger-prick test done at home. It covers the 

five most problematic metals: lead, mercury, cad-

mium, arsenic, and antimony. It also covers copper, 

selenium, and zinc, which are all vital for a healthy 

immune system and for detoxification. I like that 

this test covers the worst heavy metals and helpful 

metals too. 

For an overall toxic assessment of some of 

the worst chemicals, we offer an Environmental 

Pollutants Profile urine test. It covers some of the 

most common environmental pollutants, such as 

xylene, toluene, benzene, trimethylbenzene, styrene, 

phthalates, parabens, and methyl-tert-butyl ether. 

Often, people are unknowingly exposed to these 

chemicals from makeup, lotions, or sunscreens. 

ASK THE DOCTOR

Cutting-Edge Lab Tests
BY SCOTT FOGLE, ND
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Another great value is the 

Personalized Amino Acid Health 

Assessment urine test. It is priced 

the same as our male and female 

panels. It provides an overview of 

health based on a detailed analysis 

of the major amino acids. It looks at 

your need for vitamins B6 and B12, 

folate, and magnesium. It assesses 

your susceptibility to vascular dis-

ease, abnormal intestinal microflora 

issues, malabsorption, impaired 

detoxification, neurological disorders, 

nitrogen insufficiency, excessive pro-

tein, and oxidative stress. It also pro-

vides a customized amino acid chart 

for daily oral dosages. It can provide 

great insight into what to focus on for 

maximum health benefits.

LE: Lately it seems like more 

and more people are impacted by 

allergies.

Dr. Fogle: Allergies cause a wide 

range of uncomfortable symptoms 

like sneezing, brain fog, sinus pain 

or pressure, skin reactions, gastro-

intestinal disturbances, and even 

depression. 

increases with stress to help the 

body deal with it, but then it 

decreases if the stress becomes 

chronic. This test provides a four-

point cortisol and cortisone graph 

to see if levels are falling into a 

normal range. Some people have 

suppressed levels of cortisol in the 

morning, making it tough to get out 

of bed. Then they can have elevated 

cortisol at night which makes it dif-

ficult to go to sleep. The test also 

provides a helpful marker of overall 

oxidative stress. 

LE: For people watching their wallets, 

what do you consider the best value 

for an overall health assessment?

Dr. Fogle: Without question, the 

Male Panel and Female Panel are 

our best value tests that cover a 

wide range of issues including car-

diovascular, inflammation, hormones, 

immune, thyroid, vitamin D, iron, 

insulin/glucose, and magnesium 

status. Purchasing the same tests, 

without insurance, from a commer-

cial lab, would cost over $2,000.

In fact, there was recently a recall 

of several sunscreens that were 

found to have high levels of benzene! 

So, it is a good idea to check period-

ically to make sure these chemicals 

are not increasing in your body.

LE: Are there any new hormone-

related tests?

Dr. Fogle: We have now part-

nered with a new lab for our 

Complete Hormone & Urinary 

Metabolites Assessment Profile 

(HuMap). The new lab significantly 

expands the number of hormones 

and metabolites tested and has 

faster turnaround times. This urine 

profile tests a staggering 42 hor-

mones and metabolites and also pro-

vides 17 ratios/calculations, which 

provide additional insight into what 

is going on at an individual level. 

LE: Does it include cortisol and 

other stress markers?

Dr. Fogle: It does. Stress can 

affect all hormones, often decreas-

ing their levels over time. Cortisol 
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the reaction can be hours to days 

later. We suggest most people start 

with food sensitivity testing. We offer 

three tiers of testing, from 96 foods 

to 240 foods for elevated IgG anti-

bodies. Those who are especially 

sensitive to foods should consider 

our Elite Food Sensitivity Panel, 

which includes both IgG and IgA 

antibody testing. IgG is the more 

common way people react to foods 

adversely, but some people are extra 

sensitive and can also react by pro-

ducing IgA antibodies. 

LE: Everyone talks about gut health 

lately. Is there a way to test for leaky 

gut?

Dr. Fogle: Yes, this year we 

partnered with a new lab for a Gut 

Barrier Panel to test for intestinal 

barrier permeability issues, or “leaky 

gut.” 

LE: Does this test cover the com-

mon allergies that cause symptoms 

for most people?

Dr. Fogle: Yes, it focuses on the 

most common offenders of allergy 

misery! It covers grasses, ragweed 

and other weeds, trees, molds, pets 

(dogs and cats), two types of the 

dreaded dust mites that are in our 

beds, feathers from different birds, 

the ubiquitous cockroach, and com-

mon house dust. 

LE: What about food allergies?

Dr. Fogle: We offer tests for both 

food allergies and food sensitivi-

ties. True food allergies are easier 

to figure out because symptoms 

often start within minutes to hours 

of eating. But food allergies are less 

common than food sensitivities, 

which are harder to identify since 

 Basically, there are two main 

ways allergy symptoms occur, 

caused by the antibodies IgE or 

IgG. In true allergies, the immune 

system produces IgE antibodies, 

which trigger the release of hista-

mine that rapidly results in allergy 

symptoms. But the immune sys-

tem can also react to allergens by 

producing IgG antibodies, which 

can cause inflammatory responses. 

This type of reaction often originates 

from foods we consume frequently 

and results in delayed symptoms 12 

to 48 hours later and is considered 

a sensitivity versus an allergy. There 

are also food intolerances, such as 

lactose intolerance, autoimmune 

reactions like celiac disease, and 

reactions to dysbiotic microorgan-

isms like Candida or lipopolysac-

charides (LPS), molecules that coat 

bacteria. 

 All these possibilities make it chal-

lenging to figure out what is causing 

the reactions, and often there can 

be multiple ways in which a per-

son is reacting. Testing the different 

ways can significantly improve the 

efficiency of a wellness plan and 

reveal what to avoid so the body can 

restore itself. 

LE: That sounds complicated. Does 

Life Extension offer testing for all 

these types of reactions?

Dr. Fogle: Yes, we provide in-

depth testing that covers the wide 

range of ways in which a person’s 

immune system can overreact. One 

of the new tests we are introducing 

this year is Respiratory Allergy IgE 

testing, which is for true allergies. 

Due to technological advances, this 

Respiratory Allergy IgE test can now 

be done from dried blood spots col-

lected at home via a simple finger 

prick. 
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now and separates it from what you 

accumulated from your past or what 

you inherited. You want your rate 

of aging to be below 1. The farther 

below 1, the better. If your pace of 

aging is above 1, it is a signal that 

changes should be made as quickly 

as possible to slow down further 

aging.

 The pace of aging test uses a 

unique algorithm created by Duke 

and Columbia Universities based on 

a study that followed the same indi-

viduals over time. It is also included 

in the TruAge Complete Epigenetic 

Age Test. 

 Overall, this assortment of inno-

vative tests can allow you and your 

health care provider to make better 

and more informed decisions about 

your health. •

Dr. Scott Fogle is the Executive 
Director of Clinical Information and 

Laboratory Services at Life Extension, 

medical information as well as its 
laboratory division.

If you have any questions on the  
scientific content of this article,  

Life Extension  

dedicated to perfecting their test-

ing and algorithms through constant 

database analysis. They also part-

ner with top educational institutions 

such as Harvard and Yale to license 

additional aging algorithms to further 

refine and perfect their biological 

age calculators. The test provides 

three different biological age reports 

because the testing and algorithms 

can be modified by different factors. 

LE: Can you explain these three age 

reports?

Dr. Fogle: The test provides an 

intrinsic biological age, which is 

essentially a “pure” epigenetic aging 

assessment. To make the assess-

ment even more accurate, it also 

provides an extrinsic biological 

age. This uses additional information 

derived from epigenetic changes in 

your immune cells as you age and 

your level of epigenetically deter-

mined immunosenescence (age-

associated weakening of the immune 

system). The extrinsic age is the one 

you want to focus on the most, as it 

is the most complete biological age 

assessment. 

 The TruAge Complete Epigenetic 

Age Test also includes telomere 

testing to provide an estimated 

telomere age and compares your 

estimated telomere length to others 

of your same chronological age. 

LE: What about the pace of aging? 

That is also a hot topic in the antiag-

ing movement.

Dr. Fogle: Yes, testing can deter-

mine the pace you are currently 

aging, which is a combination of 

your genetics, current lifestyle modi-

fications, stress levels, toxic expo-

sures, exercise level, and so on. It 

looks at how you are aging right 

 Previously, testing for gut perme-

ability markers like zonulin was dif-

ficult because of its short half-life 

in the blood. To resolve this prob-

lem, the test looks at the antibod-

ies that develop when zonulin leaks 

into the blood due to breaks in the 

gut barrier. This solution has since 

been applied to the gut permeability 

marker occludin as well. The anti-

bodies have a longer half-life, which 

means they don’t degrade as quickly 

and are more reliable for testing. 

 The test also includes antibodies 

to Candida albicans, which is often 

an early sign of leaky gut. And most 

recently added is testing for LPS 

(lipopolysaccharide) antibodies. LPS 

is an extremely inflammatory mol-

ecule that comes from gram-neg-

ative bacteria. It creates significant 

inflammation, and antibodies against 

it indicate chronic LPS exposure, so 

they are not something you want to 

see in the blood. 

LE: Is this Gut Barrier Panel a blood 

draw test?

Dr. Fogle: No, it is a simple 

finger-stick dried blood spot test 

done in the convenience of one’s 

home. Again, recent technology has 

allowed for some great new tests to 

be done this way. 

LE: The subject of biological age 

testing is becoming extremely popu-

lar. More and more people are inter-

ested in finding out their biological 

age versus their chronological age. 

Does Life Extension offer a test for 

biological age?

Dr. Fogle: Yes, we now offer the 

TruAge Complete Epigenetic Age 

Test. We partnered with one of the 

best labs in the industry for cal-

culating biological age. This lab is  
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Conference
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BY CHANCELLOR FALOON

Discoveries continue to be made about the 
best nutrition, diet, or exercise regimens 
for athletes. 

At the 19th annual International Society for 
Sports Nutrition (ISSN) conference in 2022, 
scientists, doctors, and other leaders in the 
field gathered to share the latest research 
on what might improve health and fitness.  

This article will discuss some of the 
highlights. 
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The Role of NAD+ in Muscle and 
Athletic Performance 

NAD+ is a coenzyme found in every cell in the body, 

where it is crucial for facilitating energy production.3

Mounting evidence suggests that NAD+ plays an 

important role in muscle and athletic performance. 

Mona Rosene, MS, RD, Global Director of 

Scientific Affairs at ChromaDex, discussed this rela-

tionship. ChromaDex was an innovator behind using 

the NAD+ precursor nicotinamide riboside to increase 

NAD+ levels.

Low NAD+ levels have resulted in sarcopenia (loss 

of muscle mass and strength) in mice, but replenishing

NAD+ restores muscle mass.4 In humans, even mod-

erate resistance training was shown to significantly 

increase NAD+ levels in skeletal muscles.5

In a clinical study, older men received either 500 mg

of nicotinamide riboside twice daily or a placebo. 

At 21 days, the treatment group had increased NAD+

metabolites in skeletal muscles, improved expression 

of muscle fiber protein genes, and lowered circulating 

levels of inflammatory cytokines. The placebo group 

was unchanged.6

In another clinical study, taking a different precursor 

from NAD+, nicotinamide mononucleotide, daily for 

six weeks improved aerobic capacity during exercise 

training.7

There has long been debate about the merits of 

fasted vs. fed cardio, or whether to do aerobic 

exercise on an empty stomach or after eating. 

Dr. Guillermo Escalante, DSc, Professor of 

Kinesiology at California State University-San 

Bernardino, has studied the benefits of each. He 

estimates that about 60% of top bodybuilding 

competitors do fasted cardio, ideally in the morning, 

theoretically as a way to burn more fat. 

Fasted cardio (doing aerobic exercise after an 

overnight fast) may indeed be more efficient at 

burning fat because it helps break down triglycerides 

into fatty acids. It may also increase the ability of 

mitochondria to use oxygen to make energy, among 

other benefits.1

Dr. Escalante suggests that those who perform 

fasted cardio stick to low-to-moderate intensity 

workouts and do not exercise for more than 60 minutes

due to potential loss of lean body mass. 

Fasted exercise may also impede performance, 

which is why pre-exercise feeding is suggested 

for competitions. One way Dr. Escalante suggests 

potentially prolonging fasted exercise performance is 

to increase the percentage of calories you obtain from 

protein throughout the day.2   
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Creatine and Cognition  
Dr. Scott Forbes, PhD, Professor in Physical 

Education Studies at Canada’s Brandon University, 

has conducted multiple clinical studies on creatine. 

This amino acid is commonly taken to promote  

muscle growth, but an accumulation of evidence sug-

gests that it also plays an important role in brain health. 

Research shows:8

•  Creatine is created primarily in the kidneys and 

liver, but can also be synthesized in the brain 

and has some ability to cross the blood-brain 

barrier.

•  Creatine deficiency syndrome disorders can  

cause learning delays and seizures, but these 

disorders are at least partially reversed by oral 

creatine intake. 

•  Brain creatine levels are reduced following mild 

traumatic brain injury. In children with these 

injuries, creatine intake improves recovery in 

cognition, communication, self-care, and more.

•  Creatine use improves choice reaction time,  

balance, and mood in sleep-deprived patients.

In a clinical study led by Dr. Forbes, female athletes 

who took 3 grams of creatine daily for 28 days had 

a small but positive improvement in reaction time, 

a measure of cognitive performance, compared to  

placebo.9

Creatine may support cognition, however additional 

studies are needed.10 

Dr. Forbes also stressed creatine’s role in muscle 

health and the importance of a creatine loading 

phase (taking 20 grams or more daily for 5-7 days 

before switching to the regular dosage of 5 grams 

or more daily) during the initial stages of a resistance 

training program.

The Latest Research 
from the ISSN 
Conference

  Fasted cardio may burn fat more  
efficiently than fed cardio.

  Boosting levels of the coenzyme NAD+ 
may improve exercise performance and 
muscle strength.

  The amino acid creatine, taken to  
build muscle mass, also improves some 
measures of cognitive performance.

  Increasing nitric oxide in the body 
improves some measures of exercise 
performance.

W H A T 

Y O U 

N E E D 

T O 

K N O W
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Nitric Oxide 
Enhances Exercise

Dr. Andrew Jones, PhD, Professor of Applied 

Physiology at the U.K.’s University of Exeter, has closely 

studied the health benefits of the signaling molecule 

nitric oxide. 

We need nitric oxide to control blood pressure and 

blood flow.11 Deficits of nitric oxide have been linked 

to exercise intolerance.12 Nitric oxide production is 

boosted in the body by consuming nitrates, nitrites, or 

the amino acid L-arginine, through diet or direct oral 

intake.11

In Dr. Jones’s clinical research, obtaining nitrates 

from beetroot juice: 

•  Enhanced tolerance of high-intensity exercise13

and

•  Improved reaction time during intermittent sprint 

exercises.14

In a meta-analysis of 26 controlled trials, which 

included some of Dr. Jones’s work, nitrate intake 

decreased the amount of oxygen consumed during 

submaximal intensity exercise in healthy individuals.15

This means the amount of oxygen needed to perform 

the same exercise decreased, resulting in improved 

metabolic efficiency. 

Obtaining nitrates or nitrites through processed 

meats can be harmful. But consuming vegetables

high in nitrates or nitrites (such as lettuce, spinach, or 

beets) or taking the nitric oxide precursor L-arginine is 

associated with health benefits.16

Summary
The scientists, doctors, and researchers at the 

International Society of Sports Nutrition conference 

revealed discoveries about fitness and sports nutrition 

that can benefit the general population. •

If you have any questions on the scientific content 
of this article, please call a Life Extension 

Wellness Specialist at 1-866-864-3027.
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SUPERFOODS

Avocado
BY LAURIE MATHENA

For thousands of years, people native to Mexico 

and Central America have been benefiting from one 

of the healthiest fruits on the planet: the avocado.  

More recently, studies highlighting these health 

benefits have paved the way for its soaring popular-

ity in the U.S. as well.

In fact, the amount of avocados available per 

person (an indicator of consumption) tripled from 

2000 to 2021.1

Avocados stand out from other fruits because of 

their unique nutrient profile, particularly their high 

amounts of healthy fat and protein. 

One medium avocado provides 22 grams of fat 

and 3 grams of protein.2

Unlike harmful saturated fat, avocados contain 

monounsaturated and polyunsaturated fats,2 “good 

fats” known for reducing the risk of heart disease, 

inflammation, and cholesterol.

Consuming foods like avocados helps the body 

absorb fat-soluble nutrients like vitamin D, vitamin K, 

and vitamin E.2

Diets high in monounsaturated fats are especially 

beneficial for brain health. Avocado oil has been 

shown to boost BDNF (brain-derived neurotrophic 

factor). BDNF is a key protein that has been shown to 

improve memory and reduce the risk of age-related 

cognitive decline.3

Consuming one avocado per day has been shown 

to reduce the risk of heart disease by increasing ben-

eficial HDL cholesterol,4 and by decreasing levels of 

oxidized LDL cholesterol.5

Despite the fact that avocados are high in calo-

ries (240 calories per medium avocado),2 consum-

ing them on a regular basis has been shown to help 

promote weight loss, improve satiety, and decrease 

abdominal fat. 

In one study, eating one avocado per day for three 

months decreased abdominal fat.6 In another, eating 

32 grams (less than 1/3 of an avocado) per day was 

shown to help prevent weight gain.7

Eating avocado has also been associated with 

greater feelings of fullness and satiety, compared to 

eating a low-fat meal.8

Best of all, avocados are versatile and can eas-

ily fit into a healthy diet. Try some sliced on a piece 

of sprouted grain bread with a drizzle of olive oil, 

mash them up into a guacamole, or toss them in a 

smoothie. •
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Protect Against Age-Related 
Memory Loss

BY LAURIE MATHENA

There is increasing awareness 
that age-associated memory 
loss and early-stage dementia 
are reversible conditions.1-3

Two compounds have been 
shown in clinical studies to 
help:4-10

• Protect cognitive function,

• Stop memory loss, and 

• reverse
symptoms of cognitive 
decline. 

Daily intake of the mineral lithium 
has been found to decrease the 
rate of cognitive decline in people 
with Alzheimer’s disease.4

And a milk-derived compound 
called proline-rich polypep-
tide complex has been shown 
to improve cognitive scores in 
Alzheimer’s patients.5

Both nutrients work by targeting 
harmful changes that occur in the 
brain with age.
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Lithium Preserves 
Mental Function

Animal and human studies have 

shown that low-dose lithium works 

in key ways to guard against harmful 

changes in the brain by:

• Improving the brain’s ability 

to clear toxic amyloid protein 

clumps,12

•  Reducing amyloid plaque and 

abnormal tau protein in the 

brain (longer term intake),13

•  Improving cellular housekeep-

ing (autophagy), mitochondrial 

function, and the production of 

brain growth factors, and14

•  Potentially preserving brain 

volume in multiple regions, 

including the hippocampus, 

which is critical for the forma-

tion of new memories.15

In a clinical study, a daily 300 

mcg micro-dose of lithium for 15 

months significantly decreased the 

progression of cognitive decline in 

patients with Alzheimer’s disease.7

In a randomized clinical trial of 

older adults with mild cognitive 

impairment, participants received 

either lithium or a placebo for two 

years. This group was followed for 

an additional two years. 

Researchers found that after 

two years, cognitive function

remained stable in those taking 

low-dose lithium, with better per-

formance on memory and attention 

tasks. The placebo group showed 

a significant functional and cogni-

tive decline. 

Another study showed that 

long-term, low-dose lithium atten-

uates cerebrospinal fluid bio-

markers for Alzheimer’s disease.4

Brain Changes and Dementia

The brain undergoes structural 

changes as we age.

Among the most damaging are 

the buildup of amyloid protein 

clumps, the dysfunction of tau pro-

teins, and chronic inflammation.11

Over time, these changes lead 

to the death and dysfunction of 

brain cells, which cause the brain 

to shrink. 

This damage is associated with 

memory deficits seen with mild cog-

nitive impairment and dementia.11

The compounds lithium and 

proline-rich polypeptide complex 

help mitigate the progression of 

structural damage caused by amy-

loid and tau that occurs in aging 

brains.

After four years, the progression 

of mild cognitive impairment to 

dementia was lower in those tak-

ing low-dose lithium compared to a 

placebo.4

Proline-Rich Polypeptides 
Fight Brain Aging

Another nutrient that can help 

aging brains resist damaging struc-

tural changes is the proline-rich 

polypeptide complex. This is a com-

pound isolated from protein frag-

ments found in colostrum (the early 

milk that mothers produce after a 

baby is born).

Proline-rich polypeptide complex 

has been shown to:

•  Provide neuroprotective effects 

in vitro,16

• Increase the growth of nerve 

fibers and support connectivity

in the brain,17,18

•  Stabilize cognitive function in 

a clinical trial of patients with 

mild and moderate Alzheimer’s 

disease, 

•  Enhance the production of 

enzymes that break down and 

eliminate amyloid beta protein, 

and 

•  Alter the expression of genes

associated with inflammation, 

the production of amyloid, 

and the abnormal modification 

of tau proteins.10

In a human trial, subjects with early-

stage Alzheimer’s disease received 

either a proline-rich polypeptide 

complex or a placebo.6

After one year, those in the pla-

cebo group had a significant reduction

in scores on a test of cognitive func-

tion, indicating worsening impairment. 
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Patients with an Alzheimer’s 

diagnosis typically deteriorate over 

any period of observation. To see 

an improvement in cognitive function 

is exceptional.

A remarkable  54%  of these 

early-stage Alzheimer’s patients 

taking the polypeptide complex 

had improvements in their cogni-

tive scores. The remainder were 

stable, without any worsening of 

cognitive function.

Those who had milder symptoms 

at the start of the study showed the 

greatest improvement on average. 

This suggests that taking the com-

plex early in the course of the dis-

ease is most beneficial.

Summary

Low doses of the trace min-

eral lithium and a proline-rich poly-

peptide complex can prevent or 

delay the structural damage that 

occurs in aging brains.

Human studies demonstrate the 

ability of these nutrients to stabilize 

or even reverse signs of cognitive 

dysfunction in people with early cog-

nitive impairment and Alzheimer’s 

disease. •

If you have any questions on the 
scientific content of this article, 

Life Extension
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Apigenin 5 mg

Boron (amino acid chelate) 3 mg

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

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

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

Item #02315 | 120 tablets 

1 bottle $18.38

4 bottles $16.25 each

Two-Per-Day Multivitamin Tablets

Item #02314 | 120 capsules

1 bottle $19.13

4 bottles $17 each

Two-Per-Day Multivitamin Capsules

Good Things Come 
in Pairs

Crominex® 3+, Capros® and PrimaVie® are patent protected and registered trademarks of Natreon, Inc. Lycored LycoBeads® is a registered trademark 

of Lycored; Orange, New Jersey. SelenoExcell® is a registered trademark of Cypress Systems Inc. L-OptiZinc® is a Lonza trademark, registered in the USA.

CAUTION: Individuals consuming more than 50 mcg (2000 IU)/day of vitamin D (from diet and supplements) should periodically obtain a 

serum 25-hydroxy vitamin D measurement. Vitamin D supplementation is not recommended for individuals with high blood calcium levels.

† Ratings based on results of the 2023 ConsumerLab.com Survey of Supplement Users. More information at www.consumerlab.com/survey.

These statements have not been evaluated by the Food and Drug Administration. These products are not intended to diagnose, treat, cure, or prevent any disease.
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PO BOX 407198

FORT LAUDERDALE, FLORIDA 33340-7198

VISIT US ONLINE AT LIFEEXTENSION.COM

7  WHY WE TEST INSULIN BLOOD LEVELS

  Elevated blood insulin can identify correctable glucose 

control issues before type II diabetes manifests.

24  EASY WAY TO BOOST FIBER INTAKE

  Fiber from the konjac plant provides same benefits as 

other fibers, but at a lower dose.

32  ACTIVATE YOUR FAT-BURNING ENZYME!

  Studies show that G. pentaphyllum and hesperidin help 

activate AMPK while slashing abdominal fat.

40  SENESCENT CELLS AND THE BRAIN

  Senescent cells in the brain impair cognitive functions. 

Senolytic compounds reduce the senescent cell burden. 

48  RELIEF FROM MENOPAUSE SYMPTOMS

  Widely used in Germany, Siberian rhubarb extract relieves 

11 common symptoms of menopause without hormones. 

57  CUTTING-EDGE LAB TESTS

  Innovative lab tests provide specialized information on 

hormones, food sensitivity, and biological age.
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