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Gustavo Tovar Baez, MD, operates the Life 

Extension Clinic in Caracas, Venezuela. He is 

the first physician in Caracas to specialize in 

anti-aging medicine.

Ricardo Bernales, MD, is a board-certified pedia-

trician and general practitioner in Chicago, IL, 

focusing on allergies, bronchial asthma, and 

immunodeficiency.

Mark S. Bezzek, MD, FACP, FAARM, FAAEM, is 

board-certified in internal medicine, emer-

gency medicine, and anti-aging/regenera-

tive medicine. He is the director of Med-Link 

Consulting, which specializes in bioidentical 

hormone replacement therapy, natural alter-

natives, anti-aging, and degenerative diseases. 

He holds U.S. patents for a multivitamin/min-

eral supplement, an Alzheimer’s/dementia 

compilation, and a diabetic regimen. 

Thomas F. Crais, MD, FACS, a board-certified plas-

tic surgeon, was medical director of the micro-

surgical research and training lab at Southern 

Baptist Hospital in New Orleans, LA, and cur-

rently practices in Sun Valley, ID.

William Davis, MD, is a preventive cardiologist 

and author of Wheat Belly: Lose the Wheat, 

Lose the Weight and Find Your Path Back to 

Health. He is also medical director of the online 

heart disease prevention and reversal program, 

Track Your Plaque (www.trackyourplaque.com). 

Martin Dayton, MD, DO, practices at the Sunny 

Isles Medical Center in North Miami Beach, FL. 

His focus is on nutrition, aging, chelation ther-

apy, holistic medicine, and oxidative medicine.

John DeLuca, MD, DC, is a 2005 graduate of St. 

George’s University School of Medicine. He 

completed his internal medicine residency at 

Monmouth Medical Center in Long Branch, NJ, 

in 2008 and is board-certified by the American 

Board of Internal Medicine. Dr. DeLuca is 

a Diplomate of the American Academy of 

Anti-Aging Medicine and has obtained certifi-

cations in hyperbaric medicine, pain manage-

ment, nutrition, strength and conditioning, and 

manipulation under anesthesia.

Sergey A. Dzugan, MD, PhD, was formerly chief 

of cardiovascular surgery at the Donetsk 

Regional Medical Center in Donetsk, Ukraine. 

Dr. Dzugan’s current primary interests are anti-

aging and biological therapy for cancer, cho-

lesterol, and hormonal disorders.

Patrick M. Fratellone, MD, RH, is the founder 

and executive medical director of Fratellone 

Associates. He completed his internal med-

icine and cardiology fellowship at Lenox 

Hill Hospital in 1994, before becoming the 

medical director for the Atkins Center for 

Complementary Medicine. 

Norman R. Gay, MD, is proprietor of the Bahamas 

Anti-Aging Medical Institute in Nassau, 

Bahamas. A former member of the Bahamian 

Parliament, he served as Minister of Health 

and Minister of Youth and Sports.

Mitchell J. Ghen, DO, PhD, holds a doctorate in 

holistic health and anti-aging and serves on 

the faculty of medicine at the Benemerita 

Universidad Autonoma De Puebla, Mexico, as 

a professor of cellular hematopoietic studies.

Gary Goldfaden, MD, is a clinical dermatolo-

gist and a lifetime member of the American 

Academy of Dermatology. He is the founder of 

Academy Dermatology of Hollywood, FL, and 

COSMESIS Skin Care.

Miguelangelo Gonzalez, MD, is a certified 

plastic and reconstructive surgeon at the 

Miguelangelo Plastic Surgery Clinic, Cabo 

San Lucas.

Richard Heifetz, MD, is a board-certified anesthe-

siologist in Santa Rosa, CA, specializing in the 

delivery of anesthesia for office-based, plastic/

cosmetic surgery, chelation therapy, and pain 

management.

Roberto Marasi, MD, is a psychiatrist in Brescia 

and in Piacenza, Italy. He is involved in anti-ag-

ing strategies and weight management. 

Maurice D. Marholin, DC, DO, is a licensed chiro-

practic physician and board-certified osteo-

pathic family physician.While training at the 

University of Alabama, he completed fel-

lowships in Clinical Nutrition and Behavioral 

Medicine. He is currently in private practice 

in Clermont, FL. 

Professor Francesco Marotta, MD, PhD, of 

Montenapoleone Medical Center, Milan, Italy, 

is a gastroenterologist and nutrigenomics 

expert with extensive international university 

experience. He is also a consulting profes-

sor at the WHO-affiliated Center for Biotech 

& Traditional Medicine, University of Milano, 

Italy and honorary resident professor, Nutrition, 

Texas Women’s University. He is the author of 

more than 130 papers and 400 lectures. 

Philip Lee Miller, MD, is founder and medical 

director of the Los Gatos Longevity Institute 

in Los Gatos, CA.

Michele G. Morrow, DO, FAAFP, is a board-certified 

family physician who merges mainstream and 

alternative medicine using functional medicine 

concepts, nutrition, and natural approaches. 

Filippo Ongaro, MD, is board-certified in anti-

aging medicine and has worked for many 

years as flight surgeon at the European Space 

Agency. He is a pioneer in functional and anti-

aging medicine in Italy where he also works as 

a journalist and a writer.

Lambert Titus K. Parker, MD, an internist and a 

board- certified anti-aging physician, practices 

integrative medicine from a human ecology 

perspective with emphasis on personalized 

brain health, biomarkers, genomics and total 

health optimization. He serves as the Medical 

Director of Integrative Longevity Institute of 

Virginia, a 501(c)3 Non-Profit Medical Research 

Institute. He also collaborates on education 

and research for Hampton Roads Hyperbaric 

Therapy.

Ross Pelton, RPh, PhD, CCN, is scientific director 

for Essential Formulas, Inc. 

Patrick Quillin, PhD, RD, CNS, is a clinical nutri-

tionist in Carlsbad, CA, and formerly served as 

vice president of nutrition for Cancer Treatment 

Centers of America, where he was a consultant 

to the National Institutes of Health.

Allan Rashford, MD, graduated from the 

University of Iowa Medical School. Upon com-

pleting medical training, he became chief 

of medicine at St. Francis Hospital in South 

Carolina, and he was later named president of 

the Charleston Medical Society. 

Marc R. Rose, MD, practices ophthalmology in 

Los Angeles, CA, and is president of the Rose 

Eye Medical Group. He is on the staff of Pacific 

Alliance Medical Center, Los Angeles, and 

other area hospitals.

Michael R. Rose, MD, a board-certified ophthal-

mologist with the Rose Eye Medical Group 

in Los Angeles, CA, is on the staff of the 

University of Southern California and UCLA.

Ron Rothenberg, MD, is a full clinical profes-

sor at the University of California San Diego 

School of Medicine and founder of California 

HealthSpan Institute in San Diego. 

Roman Rozencwaig, MD, is a pioneer in research 

on melatonin and aging. He practices in 

Montreal, Canada, as research associate at 

Montreal General Hospital, Department of 

Medicine, McGill University.

Michael D. Seidman, MD, FACS, is the director 

of skull base surgery and wellness for the 

Adventist Health System in Celebration, FL.

Ronald L. Shuler, BS, DDS, CCN, LN, is involved 

in immunoncology for the prevention and 

treatment of cancer, human growth hormone 

secretagogues, and osteoporosis. He is board-

certified in anti-aging medicine.
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Sandra C. Kaufmann, MD, is a fellowship-trained and 

board-certified pediatric anesthesiologist as well 

as the Chief of Anesthesia at the Joe DiMaggio 

Children’s Hospital in Hollywood, Florida. She is the 

founder of The Kaufmann Anti-Aging Institute and 

the author of the book The Kaufmann Protocol: Why 

we Age and How to Stop it (2018). Her expertise is 

in the practical application of anti-aging research. 

Richard Black, DO, is a dedicated nuclear medicine 

physician practicing as an independent contractor 

out of Cleveland, Ohio. Dr. Black is board-certified 

in internal medicine and nuclear medicine, and is 

licensed to practice medicine in multiple states 

throughout the United States.

John Boik, PhD, is the author of two books on cancer 

therapy, Cancer and Natural Medicine (1996) and 

Natural Compounds in Cancer Therapy (2001). He 

earned his doctorate at the University of Texas 

Graduate School of Biomedical Sciences with 

research at the MD Anderson Cancer Center, focus-

ing on screening models to identify promising new 

anti-cancer drugs. He conducted his postdoctoral 

training at Stanford University’s Department of 

Statistics. 

Aubrey de Grey, PhD, is a biomedical gerontologist 

and Editor-in-Chief of Rejuvenation Research, the 

world’s highest-impact, peer-reviewed journal 

focused on intervention in aging. He received his 

BA and PhD from the University of Cambridge in 

1985 and 2000 respectively. Dr. de Grey is a Fellow 

of both the Gerontological Society of America and 

the American Aging Association and sits on the 

editorial and scientific advisory boards of numerous 

journals and organizations.

Deborah F. Harding, MD, is founder of the Harding 

Anti-Aging Center. She is double board-certified in 

internal medicine and sleep disorder medicine. She 

also earned the Cenegenics certification in age man-

agement medicine. She is a faculty member of the 

University of Central Florida Medical School. 

Peter H. Langsjoen, MD, FACC, is a cardiologist 

specializing in congestive heart failure, primary and 

statin-induced diastolic dysfunction, and other heart 

diseases. A leading authority on coenzyme Q10, Dr. 

Langsjoen has been involved with its clinical appli-

cation since 1983. He is a founding member of the 

executive committee of the International Coenzyme 

Q10 Association, a fellow of the American College 

of Cardiology, and a member of numerous other 

medical associations. 

Dipnarine Maharaj MD, MB, ChB, FRCP (Glasgow), FRCP 

(Edinburgh), FRCPath., FACP, is the Medical Director 

of the Maharaj Institute of Immune Regenerative 

Medicine, and is regarded as one of the world’s 

foremost experts on adult stem cells. He received 

his medical degree in 1978 from the University of 

Glasgow Medical School, Scotland. He completed 

his internship and residency in Internal Medicine 

and Hematology at the University’s Royal Infirmary.  

L. Ray Matthews, MD, FACS, is a professor of surgery 

and director of Surgical Critical Care at Morehouse 

School of Medicine in Atlanta, GA, and a trauma and 

critical care surgeon at Grady Memorial Hospital. He 

has published widely and is known as one of the top 

vitamin D experts. Dr. Matthews has spoken before 

the U.S. Food and Drug Administration several times, 

presenting a recent update about clinical research 

on vitamin D.    

Ralph W. Moss, PhD, is the author of books such as 

Antioxidants Against Cancer, Cancer Therapy, 

Questioning Chemotherapy, and The Cancer 

Industry, as well as the award-winning PBS doc-

umentary The Cancer War. Dr. Moss has inde-

pendently evaluated the claims of various cancer 

treatments and currently directs The Moss Reports, 

an updated library of detailed reports on more than 

200 varieties of cancer diagnoses.

Michael D. Ozner, MD, FACC, FAHA, is a board-certi-

fied cardiologist who specializes in cardiovascular 

disease prevention. He serves as medical direc-

tor for the Cardiovascular Prevention Institute of 

South Florida and is a noted national speaker on 

heart disease prevention. Dr. Ozner is also author 

of Heart Attacks Are Not Worth Dying For, The 

Great American Heart Hoax, and The Complete 

Mediterranean Diet. For more information visit www.

DrOzner.com.

Jonathan V. Wright, MD, is medical director of the 

Tahoma Clinic in Tukwila, WA. He received his MD 

from the University of Michigan and has taught 

natural biochemical medical treatments since 1983. 

Dr. Wright pioneered the use of bioidentical estro-

gens and DHEA in daily medical practice. He has 

authored or co-authored 14 books, selling more than 

1.5 million copies. 

Xiaoxi Wei, PhD, is a chemist, expert in supramolecular 

assembly and development of synthetic transmem-

brane nanopores with distinguished selectivity via 

biomimetic nanoscience. She has expertise in ion 

channel function and characterization. She founded 

X-Therma Inc., a company developing a radical 

new highway towards non-toxic, hyper-effective 

antifreeze agents to fight unwanted ice formation in 

regenerative medicine and reduce mechanical icing. 
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For full product description and to order

TWO-PER-DAY MULTIVITAMIN,
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B3

2 TIMES THE VITAMIN D

2 TIMES THE ZINC

Alpha lipoic acid, quercetin

and plant extracts lacking in

most commercial multivitamins.

th supply) 

1 bottle $18.38 • 4 bottles $16.25 each

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.
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Multivitamins | 10 Time Winner!†
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Observational studies in people associate 
increased spermidine ingestion with lower risk of 
cardiovascular7 and cognitive disorders,8,9 along 
with reduced mortality.10-12

Spermidine functions via several mechanisms 
including boosting cellular housekeeping (auto-
phagy).4,13-15 Some scientists describe spermidine 
as a calorie-restriction mimetic.16

We welcome randomized controlled trials that 
attempt to validate the lifespan-enhancing effects of 
differing interventions in people. For those seeking 
to delay degenerative aging now, we don’t have time 
to wait for results from multi-decade clinical trials.  

WILLIAM FALOON

AS WE SEE IT

Rationale for  
Combined Interventions

A massive scientific review published in 2023 describes  
“aging” as a top global concern.1 

The authors emphasize the urgent need for effective 
interventions to decrease late-life disorders and improve 
human healthspans.

The authors note that the number of compounds that 
have extended lifespan in laboratory models has nearly tripled in recent years.

These compounds largely function via differing biological mechanisms.

MAY 2024  |  L IFE EXTENSION  |  7

This prompted the authors to propose a ratio-
nale for combinations of anti-aging interventions,  
something that readers of this magazine attempt 
to do today. 

In recent years, low-cost nutrients have been  
identified that are associated with longer lifespans. 

One challenge is to ingest optimal potencies that 
target specific age-accelerating pathways. None 
of us wants to omit affordable nutrients that have 
life-extending potential. 

A nutrient that has garnered attention in recent 
years is spermidine. Found in wheat and other 
foods, spermidine has been shown to increase 
median lifespan in different species, including:2-6

      300%  in yeast
      30%
      10%  in older, aged mice  

LEMMAY24p.indd   7
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Taurine and Lithum
A landmark study published in the journal 

Science described the amino acid taurine as an 

“anti-aging intervention.”17

The authors of this study demonstrated how taurine

levels plummet as people grow older. They showed 

higher levels of taurine are associated with lower

BMI and lower prevalence of abdominal obesity, 

inflammation, and type II diabetes.

When taurine was supplemented in middle-aged 

mice, life expectancy increased by 18%-25%. Taurine-

fed mice appeared healthier, having less body fat, more

bone mass, and better insulin sensitivity. 

The dose of taurine found to be effective at supporting 

cardiovascular health in human trials is about 5,000 

mg a day.18-20

It requires 1,500 mg of wheat germ to obtain the 

desired potency of spermidine.2,4,9-11,21

A mineral we’ve talked about for many years is 

lithium. In regions with higher lithium in drinking water, 

people tend to live longer.22-24  

Managing the bottles and swallowing the capsules 

needed to obtain these potencies can be challenging. 

This prompted the formulation of a combination of 

nutrients into a daily scoop of powder. The savings 

and ability to easily ingest higher potencies make 

compliance simpler than it has been.

The article on page 32 of this month’s issue outlines 

the science that supports nutrients associated with 

longer life and enhanced healthspans. 

The box below summarizes a massive review 

emphasizing the need for combination approaches to 

target aging.

What Can You Do Today?
The most important steps to avoid premature 

morbidities and mortality are to optimize blood 

pressure and have comprehensive blood tests.

Blood tests can identify correctable risk factors 

long before they manifest outwardly as serious illness 

or death. 

The most popular test our supporters order is the 

Male or Female Blood Panels described on the next 

page.  

Commercial labs charge around $2,500 for all these 

tests, but they are available once a year from Life 

Extension® for only $224—a savings of around 90%.

Upon receiving your order, we’ll send you a list of 

blood draw stations in your area where you can walk in 

at your convenience for a blood draw and then receive 

rapid reporting of the results.

Blood tests can be ordered 24-hours-a-day 

by calling 1-800-208-3444 or visiting www.

LifeExtension.com/sales/lab-tests 

For longer life,

William Faloon, Co-Founder

Life Extension®

(References for this editorial can be found on page 10.)

Compound Combinations Targeting Longevity:
Challenges and Perspectives

“Anti-aging drug therapy is one of the most promising strategies to combat aging.”

“Most geroprotective compounds affect only a few biological targets.”

“There is a great rationale for use of combinations of anti-aging interventions.”

“Aging is currently at the top of the major global concerns, urgently requiring 
effective, large-scale interventions to decrease the number of late-life disorders 

and improve human healthspan.”
Published January 13, 20231
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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/sales/lab-tests 

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 8, 2024.

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)

COMPREHENSIVE BLOOD TESTS AT LOW LAB SALE PRICES

Regular Price: $299

Sale Price: $224

Commercial labs charge 

around $2,500 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 about 90% compared to 

commercial labs.  

LAB TEST SALE 

ENDS JULY 8, 2024

L A B  T E S T S
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These statements have not been evaluated by the Food and Drug Administration. These products are not intended to diagnose, treat, cure, or prevent any disease.

For full product description and to order NAD+ Cell Regenerator™ or 

NAD+ Cell Regenerator™ and Resveratrol Elite™, call 1-800-544-4440 or visit www.LifeExtension.com

NAD+ Cell Regenerator™

and Resveratrol Elite™

Nicotinamide riboside (300 mg), 
bioavailable resveratrol and other 
cell-energizing nutrients in one 
capsule.

Item #02348 • 30 veg. caps.

*
NAD+ Cell Regenerator™

300 mg of nicotinamide riboside 
per capsule.

Item #02344 • 30 veg. caps.

  *
* For pricing available to readers of this magazine, call 1-800-544-4440 or visit LifeExtension.com/NAD

NIAGEN® is a registered trademark of ChromaDex, Inc., Patents see: www.ChromaDexPatents.com
NAD+ Cell Regenerator™ has met ConsumerLab.com standards for ingredient and product quality for 
Nicotinamide Riboside in independent testing. More information at www.consumerlab.com.

If you experience general fatigue, 

it may be due to the decline of NAD+, 

an important coenzyme found in 

every cell.

NAD+ facilitates the production of ATP, 

which your body uses for fuel. 

NAD+ Cell Regenerator™ formulas 

help maintain healthy levels of NAD+.

Feeling Fried?
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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.

BODY & BRAIN

SMART

For full product description and 
to order , 

call  or visit 

Item #02419

60 vegetarian lozenges

1 bottle $8.25

4 bottles $7.50 each

B I O A C T I V E  F O R M S  O F  V I TA M I N  B 1 2

B12 Elite provides both:

A D E N O S Y L C O B A L A M I N

• Active in brain cell mitochondria.

•  Preclinical evidence suggests that it may 

support already healthy levels of dopamine.

• Supports cellular energy production. 

M E T H Y L C O B A L A M I N

• Supports cognition within brain cells.

• Promotes red blood cell production.

•  Helps maintain healthy homocysteine levels.

Dissolve in the mouth or chew one vegetarian 

lozenge daily.
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For full product description and to order Pomegranate Complete, 
call  or visit www.LifeExtension.com

POMELLA® extract is covered under U.S. Patent 7,638,640 and POMELLA® is a registered trademark of Verdure Science, Inc.

Pomegranate Complete
combines extracts from the 
whole fruit, flower, and seed oil. 

Pomegranate plant compounds 
support heart health.

Item #01953

30 softgels

1 bottle $18

4 bottles $15.75 each

Pomegranate
The Fruit of Life
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In the News

Resveratrol Associated with 
Improved Endothelial Function 

in Diabetes Patients 

A randomized, double-blind, crossover 

study revealed improvement in endothe-

lial function  (health of the inner arterial 

lining) in people with chronic kidney dis-

ease and diabetes who received resvera-

trol compared to those given a placebo.* 

The study included 28 diabetics with 

stage 3 chronic kidney disease. 

Participants received 400 mg resvera-

trol per day or a placebo for six weeks. 

Endothelial function was measured by 

brachial artery flow-mediated dilation at 

the beginning and end of the study. Other 

factors, including estimated glomerular 

filtration rate, hemoglobin A1c, blood 

pressure, and nitroglycerin-mediated 

dilation, were also measured at these 

time points.

At the end of the study, participants who 

received resveratrol had significantly 

greater flow-mediated dilation compared 

with the placebo group. Other measured 

factors remained unchanged in both the 

resveratrol and placebo groups, which 

suggests that the improvement in flow-

mediated dilation occurred independently 

of changes in traditional cardiovascular 

risk factors. 

Editor’s Note: Compounds known as polyphe-

nols, which include resveratrol, may help combat 

atherosclerosis because of their ability to limit 

oxidative stress and support a healthy inflamma-

tory response in endothelial cells.

* Clin J Am Soc Nephrol. 2023 Oct 16. 
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Melatonin May Improve 
Athletic Recovery in 
Male Soccer Players

A systematic review found a 

decrease in oxidative stress, muscle 

damage, and inflammatory markers 

in association with melatonin use 

among professional male soccer 

players.* 

Researchers reviewed eight inter-

ventional studies that compared the 

effects of melatonin to a placebo or 

no melatonin among 152 male soc-

cer players. The studies evaluated 

the hormone’s effect on physical 

performance, blood markers, and 

other factors. Melatonin dosages 

ranged from 5 to 8 mg. 

Five of the studies found a reduc-

tion in oxidative stress after sports 

practice in association with melato-

nin. Exercise can cause an increase 

in oxidative stress. 

Three studies found improvement 

in inflammation, which can also be 

generated by exercise. 

Muscle damage as assessed by cre-

atine kinase and lactate dehydroge-

nate levels, was reduced in three of 

the studies. 

Editor’s Note: None of the studies included 

women in their samples.

* Nutrients. 2023;15(20):4467.

LEMMAY24p.indd   16 3/18/24   11:33 AM



IN THE NEWS

  MAY 2024  |  L IFE EXTENSION  |  17

Hair Loss Linked to 

The results of a systematic review 

and meta-analysis of 23 case-

control studies showed an associa-

tion between non-scarring alopecia 

(hair loss) and low serum levels of 

vitamin D.* 

Non-scarring alopecia includes 

androgenetic alopecia, female 

pattern hair loss, alopecia areata, 

and other types of hair loss.

The research team found an asso-

ciation between having non-scar-

ring alopecia and decreased serum 

25(OH)D concentrations. 

Vitamin D deficiency, defined as a 

25(OH)D level of less than 20 ng/mL, 

was associated with more than three 

times the risk of androgenic alope-

cia, four times the risk of female pat-

tern hair loss and a 60% greater risk 

of diffuse hair loss compared with 

healthy controls.

Editor’s Note: The studies included 3,374 

individuals with non-scarring alopecia and 

7,296 controls. 

* J Cosmet Dermatol. 2023 Nov 27.

LEMMAY24p.indd   17 3/18/24   11:33 AM



IN THE NEWS

18  |  L IFE EXTENSION  |  MAY 2024

Exercise Enhances 
Memory and Cognitive 

Both healthy older adults and those 

with mild cognitive decline bene-

fit from improved cognitive func-

tion after exercising, according to 

a study published in the Journal of 

Alzheimer’s Disease Reports.* 

Researchers divided 33 older adults 

who had previously been sedentary 

into two groups. One group did brisk 

walking for 30 minutes, four times 

per week for 12 weeks. The other 

group did not exercise. 

After 12 weeks, individuals in the 

exercise group performed better on 

the cognitive tests, regardless of 

whether they were healthy or had 

mild cognitive impairment.  

Editor’s Note: Brain scans also revealed 

that the exercise group had enhanced 

within-network and between-network 

connectivity of core brain networks. The 

researchers suggested that the increase in 

neural connections could explain the im-

provements in memory performance, both 

in healthy adults and in those with impaired 

cognitive function. 

* Journal of Alzheimer’s Disease Reports, 

vol 7, no. 1, pp. 399-413, 2023. 
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People tend to live longer in areas 
where lithium is abundant in the 
drinking water.*

Lithium is a low-cost mineral that 
functions in several ways to support 
cognition and overall brain health.

Protect healthy cognition with 
lithium—it’s like a bodyguard for 
your brain!

*European Journal of Nutrition. 2011;50(5):387-389.

“Good stuff!”
Steven

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

(1,000 mcg of lithium per tiny cap)

Item #02403

100 vegetarian capsules

1 bottle $12

4 bottles $10.50 each

Each bottle lasts 100 days.

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

Bodyguard
             for Your

Brain

A
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Selenium has been shown to confer whole-
body protection including supporting the 
heart, brain, and healthy cell division.

Super Selenium Complex provides three
different forms of selenium—each of which 
uniquely acts along a different pathway.

1. Biol Trace Elem Res. 2004 Oct;101(1):73-86.
2. Biol Trace Elem Res. 2011 Sep;142(3):274-83.

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

For full product description and to order
Super Selenium Complex, call 

or visit 

Item #01778

100 vegetarian capsules

1 bottle $10.50

4 bottles $9 each

    share a
longer     

   life
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Item #02301

36 vegetarian capsules

1 bottle $19.50 • 4 bottles $18 each

(Each bottle lasts 3 months)  

With age, our body accumulates senescent cells that affect the 

day-to-day function of the healthy cells around them. 

Senolytics are compounds that selectively remove senescent cells. 

Senolytic Activator® contains nutrients designed to target 

senescent cells for normal elimination. 

This formula contains a patented fisetin that is more bioavailable

than regular fisetin. 

COMPREHENSIVE SENOLYTIC SUPPORT 

The Senolytic Activator® formula provides the following nutrients: 

• THEAFLAVINS (polyphenols from black tea) 

• BIO-QUERCETIN (ultra-absorbable form) 

• APIGENIN (a natural flavonoid) 

• BIO-FISETIN® (up to 25 times greater bioavailability) 

The suggested dose of the Senolytic Activator® is 3 capsules

once a week. Each bottle lasts 3 months and costs very little. 

For full product description and to order 

Senolytic Activator®, call 1-800-544-4440 

or visit www.LifeExtension.com

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.

Larry
V E R I F I E D

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

     A C T I V A T O R® with BIO-FISETIN ®

Senescent
Cells

SenolyticSenolytic 
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BY WALTER REGENTS

Many people know how damaging high blood sugar can 
be to the heart, nerves, and kidneys. 

What most don’t know is that it can be especially harmful 
to the brain.1-4

Metabolic disorders, including insulin resistance and high 
blood glucose, are major risk factors for the deterioration 
of brain function and development of dementia.1,5-8

Scientists have found that a compound called benfo-
tiamine (fat-soluble form of vitamin B1) can not only help 
against the destructive effect of high blood sugar and met-
abolic disease but also help slow neurodegeneration.9-11

Human studies show that benfotiamine intake can slow 
the progression of Alzheimer’s disease and boost cogni-
tive function.12,13

In one clinical study, individuals with mild cognitive impair-
ment or early Alzheimer’s disease who took benfotiamine 
experienced 77% less decline in their clinical dementia rat-
ing over a year than those receiving a placebo.12  
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Animal models of neurodegenerative disease have 

found that benfotiamine helps prevent brain damage 

and improve cognitive function.9-11,25-27

It does this in multiple ways, including by:

•  Restoring thiamine levels. Benfotiamine 

converts into thiamine, which ensures that 

there is enough available for thiamine-

dependent enzymes to function optimally.10

•  Anti-glycation activity. Glycation in the 

brain diminishes the function of vital pro-

teins, contributing to disease. Benfotiamine 

is a potent anti-glycation nutrient.10-12,23

•  Anti-inflammatory activity. Oxidative 

stress and chronic inflammation in the brain 

accompany metabolic disease and cogni-

tive dysfunction. Benfotiamine shields the 

brain from both of these threats.9-11

• Improving metabolic health. Excess 

activity of the enzyme GSK-3 (glycogen 

synthase kinase-3) has been implicated as 

a potential target in insulin resistance and 

metabolic abnormalities in the brain.28,29

Preclinical studies suggest benfotiamine 

reduces GSK-3 activity, which could help 

protect brain function.9-11,25

Human Studies of Benfotiamine
The neuroprotective properties of benfotiamine

have been demonstrated in studies of adults with early 

cognitive impairment or Alzheimer’s disease.12,13

In one placebo-controlled trial study, individuals 

with a diagnosis of mild cognitive impairment or early 

Alzheimer’s disease were randomized to receive either 

300 mg of benfotiamine twice daily for a year or a 

placebo. Patients were assessed on the Alzheimer’s 

Disease Assessment Scale-Cognitive Subscale and 

Clinical Dementia Rating score.12 

Those in the benfotiamine group experienced 

better preservation of cognitive function as well as 

a 77% less decline in the Clinical Dementia Rating 

Scale than those receiving the placebo. 

The Alzheimer’s Disease Assessment Scale-Cognitive 

Subscale score was 43% lower in the benfotiamine

group as compared to placebo.12  (Lower by this mea-

sure means improved cognitive function.)

Metabolic Abnormalities Harm the Brain
Advanced glycation end products are toxic com-

pounds formed when the body’s proteins, fats, and 

nucleic acids irreversibly bind with sugars. 

They can potentially impact several aspects of  

health, including blood sugar levels that can provoke 

and worsen diabetes, cardiovascular, and neurode-

generative diseases.14 Glycation happens in normal 

individuals but in diabetics the process is accelerated.15

Not only does glycation damage brain structures, 

but accumulation of advanced glycation end products 

(AGEs) in the brain is a mechanism that has linked dia-

betes to cognitive impairment.1,16,17

The link between metabolic disease and brain dis-

ease is so close, doctors often refer to Alzheimer’s 

disease as type III diabetes.1 Individuals with diabe-

tes, for example, have double the risk of developing 
dementia.18,19

The higher the blood glucose levels, the higher the 

risk. But diabetics are not the only ones in danger.

Alarmingly, even slight elevations in glucose increase 

the risk of cognitive decline.5,20-22 Individuals with pre-

diabetes have an 18% greater chance of developing 

dementia than those with normal glucose.5

Thiamine and Healthy Brain Function
Thiamine is an essential nutrient also known as vita-

min B1. It is required for cellular metabolism.9-11

Thiamine is particularly crucial in the brain, where 

it is neuroprotective and helps mitigate glycation and 

AGE-related tissue damage.9,23

Without adequate thiamine, the brain’s metabolism 

is compromised, and the damage done by glycation is 

accelerated. Studies have found that thiamine function 

is significantly diminished in those with neurodegenera-

tive disorders such as Alzheimer’s and Parkinson’s 

disease.9,10,24

Benfotiamine is a fat-soluble form of thiamine that 

is far more bioavailable than regular thiamine and pro-

vides additional mechanisms of brain protection.10

Benfotiamine is converted into thiamine in the 

body. Oral intake of benfotiamine has been shown to 

rapidly restore body levels of thiamine.9-11

But benfotiamine isn’t just a more bioavailable

thiamine. It has been shown to offer benefits to brain 

health that are not seen with thiamine alone.9,10

LEMMAY24p.indd   24 3/18/24   12:01 PM



MAY 2024  |  L IFE EXTENSION  |  25

BENFOTIAMINE’S EFFECTS ON MEASURES OF BRAIN AGING W H A T 
Y O U 

N E E D 
T O 

K N O W

In addition, while glycation increased by almost 

10% in the placebo group, it decreased by more than 

5% in those receiving benfotiamine.12

An earlier pilot study recruited five patients with 

mild-to-moderate Alzheimer’s disease, assessing their 

cognitive status at baseline with the Mini Mental Status 

Examination (MMSE). 

Prior to treatment, participants also underwent brain 

scans to detect the toxic protein beta-amyloid, and its 

presence was confirmed in all of them. Study partici-

pants received 300 mg of benfotiamine per day over 

the course of 18 months.13

At the end of the study period, they retook the 

MMSE and underwent another PET scan to see if the 

benfotiamine supplementation led to any improve-

ments. The results were impressive. Four out of five 

patients demonstrated cognitive improvement on 

the MMSE. Over that time, the five subjects improved

by an average of 3.2 points on the Mini-Mental State 

Exam (MMSE), a common screening tool for cognitive 

impairment.13

Even a one-point change in MMSE is considered 

meaningful, though the usual expected change is a 

decrease.30 That makes this 3.2 point average improve-

ment not only highly clinically meaningful but also 

remarkable.  

These studies indicate that benfotiamine can slow 

cognitive deterioration and even improve cognitive 

function in those with early signs of dementia.

Guard Against 
Cognitive Decline

  Elevated blood sugar and the result-
ing toxic glycation increase the risk for 
cognitive decline and dementia. Even 
slightly elevated blood glucose signifi-
cantly increases the risk of dementia.

  Thiamine is a vitamin that is crucial for 
energy metabolism in cells. 

  While thiamine absorption is limited, its 
precursor benfotiamine has superior 
bioavailability and rapidly increases thia-
mine levels in the body.

  Benfotiamine improves brain cell 
metabolism, fights harmful glycation, 
and defends against cognitive decline in 
multiple other ways.

  In human studies, benfotiamine slows 
the progression of, or even reverses, 
cognitive decline in those with early 
signs of dementia.
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Summary
Elevated blood sugar and toxic glycation contribute 

to decline in cognitive function and risk for dementia.

Thiamine is a vitamin that is crucial to normal metab-

olism in the brain. The thiamine precursor benfotiamine

protects the brain against damage done by metabolic 

disease and high blood sugar. 

Human studies of benfotiamine have demonstrated 

its ability to slow or reverse cognitive decline in indi-

viduals with early dementia. •

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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Three NUTRIENTS 
that Drive

HEALTHY 
AGING

As we age, cellular damage accumulates, 
chronic conditions crop up, and mortality 
risks skyrocket.1

In recent years, three
delay aging

processes and support healthy lifespan 
in cell and animal studies:

•  The amino acid taurine, 

•  The polyamine spermidine 
from wheat-germ, and 

•  The mineral lithium.

Seeking confirmation in humans, 
scientists turned to large epidemiological 
observational studies.

They found that higher dietary intake cor-
relates with lower mortality and reduced
risk of several age-related conditions 
(also known as increased healthspan).2-7

These findings suggest that supple-
mentation with taurine, lithium, and 
spermidine may promote healthy aging
and longevity. 
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Spermidine
Spermidine is a polyamine (a compound having two 

or more amino groups) found in all living organisms 

and many foods, including mushrooms, legumes, corn, 

and whole grains.25 It is commonly extracted from 

wheat germ.

Spermidine is also known to mimic the anti-aging 

effects of caloric restriction, such as support of

autophagy (the recycling of old or damaged cell parts, 

often referred to as “cellular housekeeping”).26

In humans, levels of spermidine decline with aging.27

This is a potential problem. Human epidemiological 

observational studies show higher dietary intake of 

spermidine is correlated with lower risk of chronic 

diseases and reduced mortality. 

Spermidine is considered an age-delaying agent that 

helps protect against chronic disorders and reduce 

mortality.6,26 

Several human observational studies found a 

correlation between higher dietary intake of spermidine 

and:5,7,28-30

•  Lower mortality risk,

•  Decreased risk of cardiovascular issues 
and related mortality,

•  Reduced cognitive impairment risk, and 

•  Lower blood pressure.

Pre-clinical studies have demonstrated that 

spermidine may help dissolve amyloid plaques in the 

brain by autophagy. This may help with age-related 

memory decline. 

Taurine
Taurine is an amino acid found in nearly all tissues.8,9

It is produced in small amounts by the body, but 

levels drop with age. In epidemiological studies, 

by human adulthood, taurine production may be 

inadequate to maintain optimal health.9,10

In the large, over 25-year-long epidemiological study 

EPIC-Norfolk, researchers found a correlation between 

higher blood taurine levels and lower risks of various 

age-associated pathologies.11,12

Another large population study, coordinated by 

the World Health Organization and spanning 24 

populations in 16 countries, showed that higher urinary 

levels of taurine were associated with lower mortality

rates from ischemic stroke.2,13

In human randomized controlled studies, oral taurine 

intake has been shown to improve markers of health 

implicated in rapid-onset aging,14-17 along with sup-

porting multiple aspects of cardiovascular health, like 

blood pressure,18-20 lipid profile,18 fasting glucose,15,21,22

athletic performance,19,23 and cognition.17,24

In animal studies, taurine extends lifespan. Taurine 

intake:11

•  Increased median lifespan in worms 
by 23%,

•  Increased median lifespan in mice 
by up to 12%,

•  Increased life expectancy in elderly mice 
by up to 25%, and 

•  Improved multiple biomarkers of aging 
in middle-aged monkeys. 

++
Taurine Wheat Germ Lithium

++
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A clinical trial of participants aged 60-100 years 

found that oral spermidine supplementation at doses of 

0.9 - 3.3 mg/d (wheat germ extract) improved memory 

scores as compared to placebo.31

Pre-clinical and clinical evidence has shown that 

functions aided by spermidine include:6,27,30,32,33

•  Metabolism of lipids,

•  Regulation of cell growth,  

•  Lowering of inflammation levels,

•  Neuroprotection,

•  Cardioprotection,

•  Enhanced anticancer immune response  
(in rodent models), and

•  Autophagy. 

In animal studies, spermidine intake increases 

median lifespan by:28,33-37

•  3-fold in yeast,

•  30% in flies,

•  15% in worms, and

•  10% in old mice.

Lithium
Lithium is a mineral found in rocks and subsoil in 

some geographical areas. Some natural water sources 

contain small amounts of this element.

Pre-clinical evidence has shown that lithium can:38-43

•  Inhibit GSK-3 (glycogen synthase kinase-3), 

an age-accelerating enzyme,

•  Help maintain longer telomeres (protective caps 

on the ends of chromosomes tied to increased 

longevity),

•  Regulate genes related to healthy DNA,

•  Help protect against dysfunctional senescent 

cells that contribute to age-related disease and 

accelerated aging,

•  Increase activity of beneficial neurotransmitters,

•  Increase brain-derived neurotrophic factor, a 

signaling molecule that protects brain cells and 

augments their function, and

•  Reduce buildup of beta-amyloid, a plaque 

associated with Alzheimer’s disease.

Studies indicate that lithium can promote healthy 

overall aging and reduce mortality.

Lithium administration was shown to increase  

lifespan in both roundworms38 and fruit flies.39 In one 

study, lithium increased the lifespan of worms by an 

astonishing 46%.44

Age the Healthy Way

  Animal and human studies show that 
higher dietary intake of the nutrients  
taurine, spermidine, and lithium is  
correlated with lower mortality, better 

  In animal studies, each of these  
compounds substantially increases 
median lifespan

  Human data show that these nutrients 
inhibit a broad range of age-related  
diseases and promote healthy aging

W H A T 
Y O U 

N E E D 
T O 

K N O W
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In humans, people taking high-dose lithium for 

medical reasons generally have lower mortality rates, 

including lower rates of death due to cardiovascular 

disease.45,46

Other human observational data revealed that the 

rates of death from Alzheimer’s are higher in areas 

with low levels of lithium in the water.47

Two other observational studies showed that people 

living in areas with lithium in the drinking water tend to 

live longer.3,4

How They Work
These three nutrients may beneficially influence the 

hallmarks of aging in multiple ways.

Taurine promotes DNA repair processes in the body, 

which help protect against mitochondrial dysfunction, 

inflammation, and cell senescence.48,49

Spermidine helps regulate autophagy, helps pro-

mote anti-inflammatory activity, and suppresses harm-

ful compounds produced by senescent cells.28,32,50-52

Lithium may help prevent the shortening of 

telomeres associated with aging. By inhibiting the age-

accelerating enzyme GSK-3, it supports cell defense 

and synthesis of the energy source glycogen.38,53

Together, these actions may help reduce the risk of 

age-associated disorders and promote healthy aging.

Summary
The compounds taurine, spermidine, and lithium

have been shown to potentially slow the aging 

process, inhibit development of age-related disease, 

and extend longevity.

Large observational human studies suggest that 

each of these nutrients prolongs healthy human 

lifespan.

Taken together, taurine, spermidine, and lithium may 

have significant mechanistic benefits on healthy

aging. •

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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AGONISTS
for Diabetes, Obesity, 

and Heart Health
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BY RANDALL JENKINS

Every day there seems to be a new headline about 
GLP-1 agonist drugs.1-4

These medications, which include Ozempic® and 
Wegovy®, were first used to help control blood 
glucose levels in patients with type II diabetes.5-8

Clinical trials confirmed blood sugar benefits and

showed that these medications also reduce risk 
of cardiovascular events in diabetics, including 
heart attack and stroke, by as much as 26%.9-11

Like any medication, GLP-1 agonists come with 
potential downsides.12-16 Consult your doctor if 
you believe you may be a candidate for one of 
these drugs.
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In part, this is because GLP-1 agonists activate 

receptors in the area of the brain that controls hun-

ger.3,19,20 They stimulate satiety, the sense of feeling full 

after a meal, reducing cravings and caloric intake.GLP-1 

agonists are approved for use in some people with type 

II diabetes, and two of them are FDA-approved for 

weight loss in certain people and situations. 

In such individuals starting a GLP-1 agonist drug, it 

is recommended to also adopt a reduced-calorie meal 

plan and to increase physical activity at the same time.

Impressive Clinical Results
GLP-1 agonists have been found to offer benefit 

for a variety of common chronic conditions. Here are 

a few highlights:

TYPE I I  DIABETES 

Meta-analyses of placebo-controlled trials of GLP-1 

agonists in patients with type II diabetes5,6,8 have con-

sistently shown that they are effective at reducing blood 

glucose.5-8

A hemoglobin A1c (HbA1c) test shows the average 

blood sugar level over two to three months. This value 

is higher in those with poor glucose control. In many 

clinical studies, use of a GLP-1 agonist has resulted in 

significantly lower HbA1c levels.

           WEIGHT LOSS

The meta-analyses of randomized 

controlled trials in type II diabetics ref-

erenced above also found that, on aver-

age, subjects lost significant weight 

while taking these medications.5,6,8

In a trial of non-diabetic adults with 

obesity,21 all patients received a life-

style intervention and were randomized 

to receive either weekly injections of 

semaglutide—the drug in Ozempic® 

and Wegovy®—or placebo. The sema-

glutide group experienced an aver-

age of nearly 15% reduction in body 
weight after 68 weeks, compared to 

2.4% in a placebo group. 

This corresponds to an average 

loss of almost 34 pounds in the treat-

ment group, compared to less than six 

pounds in those who took a placebo.

What are GLP-1 Agonists?
GLP-1 agonists are a relatively new class of drugs. 

They bind to and activate a cellular receptor for the 

hormone GLP-1 (glucagon-like peptide-1). 

This cell receptor is most abundant in the insulin-

secreting part of the pancreas. It is also present in the 

nervous system and throughout the gastrointestinal 

tract, as well as the cardiovascular system, kidneys, 

and lungs.17,18 

The formal name of this drug class is GLP-1 recep-

tor agonists, but in common usage this has been 

shortened to GLP-1 agonist. These drugs act on the 

GLP-1 hormone receptor.

First developed as anti-diabetes medications, in the 

pancreas these drugs stimulate production of insulin, 

the hormone that helps reduce blood glucose levels 

after a meal.3,19 

They also slow down the emptying of the stomach 

after eating and promote a feeling of fullness or satiety.19

Multiple meta-analyses of randomized controlled 

clinical trials have firmly established that GLP-1 ago-

nist drugs are highly effective in type II diabetics for 

reducing blood sugar as well as hemoglobin A1C, a 

marker of longer-term glucose control. Some of these 

studies also found that these medications reduce  

systolic blood pressure.5,6,8 

What has received so much attention is that these 

and other studies have also found that patients taking 

this class of drugs have had significant weight loss.
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REDUCTION IN 

CARDIOVASCULAR EVENTS

Both diabetes and obesity are risk factors for cardio-

vascular disease, which is damaging to both the heart 

and blood vessels. Rates of cardiovascular disease are 

much higher in those with poorly controlled diabetes and/

or excess body weight. It makes sense that by control-

ling blood glucose and reducing weight, GLP-1 agonists 

could also lower cardiovascular risk.

Recent analyses have started to look at these effects 

and here too the results are encouraging. A meta-anal-

ysis of randomized controlled trials that included over 

56,000 subjects taking GLP-1 agonists for diabetes 

found that the drugs reduced major cardiovascular 

events (including stroke and heart attack) and death 

from cardiovascular and all causes by 12%.10

Two trials9,11 designed specifically to test cardiovas-

cular effects of these drugs found that type II diabetics 

treated with semaglutide had a remarkable 21% and 

26% reduction in risk for major cardiovascular events, 

including non-fatal stroke and heart attack, and death 

from cardiovascular causes.

To evaluate whether GLP-1 agonists could improve 

cardiovascular health in people without diabetes, the 

recent SELECT trial enrolled 17,604 nondiabetic over-

weight or obese adults with cardiovascular disease.22 They 

were randomized to receive semaglutide or a placebo.

The results of this trial have not been published in the 

medical literature yet, so they should be assessed with 

caution. But the preliminary results reported in the news 

and on the drug company’s website1,23 have exceeded 

expectations. Even in those without diabetes, use of this 

drug led to a 20% reduction in cardiovascular events 
and death.

These findings show that GLP-1 agonists can be 

game changers in improving blood glucose control 

and body weight and in reducing risk of cardiovascular 

events and death.

Need for Caution
GLP-1 agonists have been generally well tolerated in 

trials. However, there are potential concerns that should 

be considered before starting these medications.4,14,16,24

Gastrointestinal side effects, including nausea and 

vomiting at higher doses, are by far most common,25 and 

a reason for discontinuation of treatment.25,26 Therefore, 

starting with lower doses and a slower dose titration may 

help minimize this risk.27

The Skinny About 
GLP-1 Agonists

  Drugs called GLP-1 agonists, which 
include Ozempic® and Wegovy®, have 
caused a buzz in the medical commu-
nity and the media.

  Originally designed to reduce blood 
glucose levels in people with type II
diabetes, GLP-1 agonists also promote 
significant weight loss in obese or over-
weight adults.

  Clinical trials have also found that GLP-1 
agonists can reduce risk for major car-
diovascular events, including cardiovas-
cular-related death, heart attack, and 
stroke, by 20% or more.

  Gastrointestinal problems are common 
side effects, and safety concerns remain 
about long-term use. Consult a doctor 
if you think GLP-1 agonists may benefit 
you.

W H A T 
Y O U 

N E E D 
T O 

K N O W
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For those patients using GLP-1 agonist drugs for 

weight loss, various side effects have been reported 

including nausea, vomiting, abdominal pain, diarrhea, 

constipation, gastroenteritis, and certain incidents of 

pancreatitis and bowel obstruction.28-31

Anyone considering using a GLP-1 agonist should 

consult with a doctor and weigh potential side effects 

against the many benefits. 

Summary
GLP-1 agonists are the subject of tremendous 

“buzz” and exuberance in the medical community and 

the media.

Originally designed to help manage type II diabe-

tes, these medications have also been found to induce 

significant weight loss.

Clinical trials show that these drugs also reduce 

cardiovascular events and death by 20% or more in 

those with type II diabetes and in overweight or obese 

adults without diabetes.

GLP-1 agonists can cause gastrointestinal symp-

toms, and concerns remain about their long-term 

effects, but they have tremendous potential to control 

blood sugar, promote weight loss, and protect cardio-

vascular health. •

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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Vitamin D plays a variety of roles in cells 
throughout the body.1,2

One of its functions is to help prevent
abnormal growth that could transform 
into cancer.1,3-5

Some observational studies have noted 
a clear association of cancer incidence 
and vitamin D deficiency.5-7

In a subset analysis of a six-year clinical 
trial, people taking vitamin D3 had a 
lower risk of developing metastatic or
fatal cancer than those who received 
placebo.8  

ANTI-CANCER 
PROPERTIES of 
VITAMIN D
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The Cancer, Low Vitamin D Link
Human observational studies have shown an  

association between low vitamin D levels and 

increased risk for many cancers. 5,13,14

Vitamin D deficiency is typically defined by the  

World Medical Association (WMA) as having a 

25-hydroxyvitamin D blood level below 20 ng/mL.15 

This is quite common in cancer patients.6,7,16 Multiple 

observational studies have found a high rate of vitamin 

D deficiency in cancer patients, often in the range of 

62%-67% of patients.17-19

In studies evaluating specific cancer types, the same 

pattern is seen: Those with lower circulating levels of 

vitamin D have the highest rates of cancer, including  

breast, lung, head and neck cancers, melanoma, 

colorectal cancers, and bladder cancers.20-28

Here are a few examples:

•  In a meta-analysis of 11 observational studies, 

individuals with the highest circulating vitamin 

D levels had a 39% lower risk of developing 

colorectal cancer than those with lower  

vitamin D levels.21

•  A combined analysis of three clinical studies 

found that a 25-hydroxyvitamin D blood level 

greater than 60 ng/mL was associated with an 

80% lower risk of breast cancer compared 

to individuals who had vitamin D deficiency 

(<20ng/ml).23

•  Vitamin D may not only help reduce the risk  

of cancer development, but it may also  

impact how aggressively cancers behave. 

Dangers of Low Vitamin D 
In a study based on the well-known NHANES survey  

of Americans and their health, more than 40% of 

Americans are estimated to have insufficient levels of 

vitamin D in their blood.9

In this study, vitamin D deficiency was seen in all age 

groups, and was higher in women and individuals with 

darker skin color. In people aged 20-29 years the rates 

of deficiency were even greater.9

The damaging effects of these kinds of low vitamin 

D levels are underappreciated. Vitamin D is more than 

a vitamin. It is also a very important prohormone—a 

kind of hormone precursor.10 

Adequate vitamin D levels are critical for bone health, 

immune function, glucose metabolism, and more.11 

Vitamin D can also regulate the growth, development, 

and death of certain cells—in ways that may slow the 

development and progression of malignancies.1

Anti-Cancer Activity
Cancer is caused by mutations that allow cells  

to grow and spread uncontrollably.

Vitamin D can help limit the ability of cancer cells to 

reproduce, grow, and spread.1,5,12 

Here are just a few of vitamin D’s known anti-cancer 

mechanisms:1,3,5,12

•  Impeding Cancer Cell Growth. Vitamin D  

helps prevent the abnormal, excessive growth of 

cancer cells by arresting its cell cycle, the pro-

cess that can allow cancer cells to divide  

out of control. 

•  Promoting Cancer Cell Death. Apoptosis is  

a process by which cells shut down and die,  

ridding the body of aged or damaged cells. 

Cancer cells can evade apoptosis and  

propogate out of control. Vitamin D reverses  

this, promoting beneficial apoptosis.

•  Starving Cancer of Nutrients. Vitamin D helps 

block angiogenesis, the formation of blood 

cells that deliver nutrients to cancers. This 

reduces the nutrient supply to cancer cells  

and limits their growth.

•  Reducing Metastasis. Aggressive cancers  

can invade surrounding tissue and eventually  

metastasize, spreading through the body. 

Vitamin D interferes with cancer cells’ ability  

to invade and metastasize.
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A six-year, multicenter clinical trial called VITAL 

enrolled more than 25,000 adults who were randomized 

to receive 2,000 IU of vitamin D and / or 1 gram 

omega–3 fish oil supplementation, or placebo.

Participants were randomized into four groups:

•  Active vitamin D and fish oil

•  Active vitamin D and placebo instead of fish oil

•  Placebo instead of vitamin D and active fish oil

•  Placebo pills instead of either vitamin D or fish oil

•  In one observational study of men with prostate 

cancer, their levels of vitamin D were found 

to be inversely associated with a tumor 

proliferation marker. This lends credence to 

the hypothesis that vitamin D may protect 

against tumor progression.26

Clinical Trials
Many experts, including those at Life Extension, 

recommend daily intake of 5,000 to 8,000 IU of vitamin 

D3. It is widely available to Americans in high potency 

capsules at modest cost.

Unfortunately, clinical trials evaluating vitamin D’s 

effect on cancer have mostly used doses of 2,000 

IU or below. In people with low levels, these doses 

are unlikely to bring their blood levels into what many 

consider an optimal range (over 50 ng/mL).

Researchers often give the same dose of vitamin 

D to all study participants. This is an error, because 

overweight/obese people and those with absorption 

challenges need higher doses of vitamin D.29,30 A dose 

that might properly elevate serum vitamin D in a normal 

weight person can have little effect on someone with a 

high body mass index (BMI). In many cases, this may 

mean researchers are failing to give adequate vitamin 

D to people who need it the most.

Even so, benefits have been shown.

Vitamin D’s Role 
in the Fight 
Against Cancer

  Low levels of vitamin D are extremely 
common. Observational studies have 
often shown that low vitamin D status is 
associated with increased risk of cancer 
development.

  Clinical trials show that taking oral 
vitamin D3 daily can, in many types of 
cancer, reduce metastasis and death.

W H A T 
Y O U 

N E E D 
T O 

K N O W
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A significant 17% reduction in advanced cancer 

(metastatic or fatal) incidence was found in those who 

received vitamin D. 

When analyzed by BMI (body mass index) categories 

of normal weight, overweight, and obese, a significant 

38% risk reduction was seen in the vitamin D group that 

had normal BMI (25-<30).8 This may indicate that study 

participants with a higher BMI should have received 

more vitamin D than 2,000 IU/day.

Another double-blind, placebo-controlled trial 

evaluated patients with digestive tract cancers, 

including esophagus, stomach, small intestine, colon, 

and rectum, administering oral vitamin D supplement-

ation at a dose of 2,000 IU/day beginning two to four 

weeks after cancer surgery.31

This trial did not show a change in five-year 

relapse-free survival. But a later analysis of the trial data 

examined whether mutations in the p53 tumor 

suppressor gene, in the tumors themselves, predicted 

the likelihood of a beneficial response to vitamin D 

supplementation.32 P53 is the most commonly mutated 

gene in human cancers33

When considering the p53 mutation status, the 

results of vitamin D supplementation were quite 

remarkable. In people with p53 mutations—meaning 

their cells had lost an innate ability to suppress tumor 

cell proliferation–relapse or death was 73% less

likely to occur in those supplemented with vitamin D 

compared to placebo. 

The follow-up period in this study was over five 

years and results indicate that cancer patients 

with p53 mutations may be more likely to respond 

favorably to vitamin D. 

In a meta-analysis of five randomized controlled 

trials, vitamin D supplementation conferred a 13%

lower risk of cancer death. This benefit was largely 

attributable to daily vitamin D dosing rather than bolus 

dosing.34

This evidence shows that vitamin D supplementation 

reduces cancer death, that it is especially effective in 

those whose tumors carry the most common cancer-

promoting mutations, and that overweight and obese 

individuals probably require higher doses of vitamin D 

to gain these benefits.

Summary
Vitamin D has been shown to defend against the 

development and progression of cancer in multiple 

ways. 

In many observational studies, people with low

levels of vitamin D have often been found to have higher

rates of many types of cancer.

Several clinical trials show that taking daily oral 

vitamin D3 can help reduce the risk of cancer 

metastasis and death. •

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

Wellness Specialist at 1-866-864-3027.

Vitamin D
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What is PQQ?   
BY LAURIE MATHENA

Mitochondria are tiny powerplants that sup-
ply energy to the cells throughout your body.1

With age, your body produces less mitochon-
dria, and existing ones can become damaged 
and dysfunctional.1,2

This results in a cellular “energy shortage” that 
contributes to age-related problems like insulin 
resistance,2,3 cognitive decline,4 and macular 
degeneration.5,6

pyrroloquinoline qui-
none (PQQ)
health issues by stimulating the creation of 

new mitochondria.7-10

Additionally, animal studies have shown that 
boosting PQQ levels improves eye health, while 
guarding against metabolic disease, liver dam-
age, and kidney damage.

One animal model showed that PQQ increased 
lifespan by an average of 30%.11,12

In a human trial of individuals with age-related 
cognitive decline, supplementing with 21.5 mg
of PQQ for 12 weeks resulted in improvement 
of composite memory, reaction time, and cog-
nitive flexibility compared to placebo.13

Another study showed that supplementing with 
PQQ leads to improvements in attention and 
working memory.14
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of inflammation (such as C-reactive 

protein and  interleukin-6) were 

decreased.8

In a study of healthy men who 

completed a six-week aerobic 

training program, those given 20 

mg of PQQ daily more than dou-
bled their PGC-1 alpha levels (mito-

chondrial-generating protein) as 

compared to placebo.7

Brain Protection

The brain uses more energy than 

any other organ in the body,28 so it is 

one of the hardest hit when mitochon-

drial function declines. 

Aging, dysfunctional mitochondria 

are known as contributors to age-

related brain disorders, includ-

ing Alzheimer’s and Parkinson’s 

disease.15,23,29

By helping mitochondria perform 

more efficiently and by promoting 

the development of new mitochon-

dria, PQQ may help prevent these and 

other disorders.19,23,29,30

In a human study, participants 

aged 20–65 years received 20 mg 

of PQQ or placebo for 12 weeks. 

Supplementing with PQQ led to

improvements in memory test 

scores after eight weeks. In older 

adults, at the end of 12 weeks, further 

improvements in complex and verbal 

memory were observed.31

Researchers have found preclinical 

evidence that PQQ may slow the pro-

gression of both conditions—or possi-

bly even prevent them altogether.30,32-37

That’s because, in addition 

to boosting mitochondrial func-

tion, PQQ has been found to pre-

vent the accumulation of abnormal 

proteins (such as beta-amyloid 

and  alpha-synuclein) associ-

ated with neurodegeneration.32-34

PQQ Creates 
New Mitochondria

PQQ (pyrroloquinoline quinone)

is a water-soluble, vitamin-like com-

pound found in plants, yeast, and 

certain bacteria.

PQQ helps mitochondria in three 

important ways:

•  By promoting the creation of 

healthy, new mitochondria,16,19-24

•  By clearing out defective 

mitochondria,19,25 which helps 

ensure cell survival,15 and

•  By boosting the energy 

production of existing 

mitochondria.20,26,27

In a human study, a single dose 

of PQQ (equaling 13 mg for an aver-

age-sized adult) led to improved 

measurements of urinary oxidant 

levels (indicators of mitochondrial 

efficiency). 

This team of scientists also eval-

uated the impact of a higher daily 

dose of PQQ supplementation 

after three days (equaling about 

20 mg per day for an average-sized 

adult) and found that measurements 

Aging and Mitochondrial 
Dysfunction 

The body is a complex machine 

that requires an incredible amount of 

energy to run efficiently. That energy 

comes from energy factories called 

mitochondria that convert food into 

energy the body can use.

Healthy mitochondria divide on 

their own to replenish their num-

bers. This is a remarkable process 

known as mitochondrial biogen-

esis. Mitochondrial biogenesis is 

critical for protecting cells from pre-

mature aging.2,15,16

But with age, this process slows.

When mitochondria become dam-

aged and die off, it creates a cellu-

lar energy shortage that accelerates 

aging and disease. 

Mitochondrial dysfunction is 

especially damaging to the organs 

and tissues that have the greatest 

energy requirements, like our brain, 

heart, retina, pancreas, and liver.17,18

Fortunately, with the right boost, 

mitochondria can continue to grow, 

repair, and replenish themselves 

even in later life.

That’s where PQQ comes in.

MITOCHONDRIA
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Eye Protection

Abnormal mitochondrial func-

tion is often found in three of the 

leading causes of blindness: macular 

degeneration, glaucoma, and dia-

betic retinopathy.6,9

Cell studies from eyes of human 

donors with macular degeneration 

show under-functioning mitochon-

dria in the retinal pigment epithe-

lium. Researchers used PQQ to treat 

retinal pigment epithelial cells from 

human organ donors who had age-

related macular degeneration.9 

In half of the tissue samples, 

administering PQQ led to a 50%-

350% improvement in the mitochon-

drial function of these critical retinal 

cells. 

The treated cells also had a 59% 

increase in the production of ATP, 

which is the form of energy that the 

cells use.

Summary

PQQ helps promote healthy aging 

by promoting the production of 

healthy, new mitochondria.

Enhancing the body’s cellular 

energy with PQQ has the potential 

to improve memory and eye health, 

while protecting against metabolic, 

liver, and kidney disease. 

PQQ also has the potential to 

increase lifespan.

Taking 10 to 20 mg of PQQ daily 

is a practical way to support healthy 

aging. •

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

please call a Life Extension Wellness 
Specialist at 1-866-864-3027.

Kidney and Liver Health

Two serious side effects of meta-

bolic issues like obesity and diabetes 

are kidney and liver damage. PQQ 

has considerable potential for rem-

edying metabolic diseases includ-

ing diabetes, nonalcoholic fatty liver 

disease (NAFLD), and chronic kidney 

disease.41

In rodent models of diabetes, 

the kidneys show signs of signifi-

cant damage and fibrosis (scarring). 

Kidney function is decreased 

and there are signs of oxidative 

stress and inflammation seen in 

the tissues.42,43

In an animal model of diabetes, 

giving animals PQQ significantly 

reduced the structural damage to 

their kidneys, while improving kidney 

function.42,43

And in a preclinical study of 

NAFLD (nonalcoholic fatty liver 

disease), PQQ protected the liver 

from fat accumulation by support-

ing the creation of new mitochon-

dria, improving lipid metabolism, and 

boosting antioxidant protection.44

Prevent Metabolic Issues

Mitochondrial dysfunction con-

tributes to metabolic issues like obe-

sity, insulin resistance, and type II 
diabetes, as well as cardiovascular 

disease.24,38,39

PQQ helps improve many factors 

that contribute to metabolic syn-

drome. PQQ affects insulin signaling 

via multiple pathways. That is why 

studies suggest that PQQ may be 

beneficial in insulin resistance and 

type II diabetes.41

In an animal study of metabolic 

syndrome, obese rats treated with 

PQQ for five weeks experienced the 

following benefits (compared to the 

untreated group):24,40

•  Significant improvements in 
blood sugar control, insulin 
levels, and insulin sensitivity,

•  Reductions in harmful 
inflammatory cytokines, and

•  Healthier blood lipid levels, 
including total cholesterol, 
triglycerides, LDL (“bad”) 
cholesterol, and HDL 
(“good”) cholesterol.

LEMMAY24p.indd   67 3/18/24   1:08 PM



 WHAT IS PQQ? 

68  |  L IFE EXTENSION  |  MAY 2024

31.  Tamakoshi M, Suzuki T, Nishihara E, et al. 
Pyrroloquinoline quinone disodium salt 
improves brain function in both younger 
and older adults. Food Funct. 2023 Mar 
6;14(5):2496-501.

32.  Kim J, Harada R, Kobayashi M, et al. 
The inhibitory effect of pyrroloquinoline 
quinone on the amyloid formation and 
cytotoxicity of truncated alpha-synuclein. 
Mol Neurodegener. 2010 May 20;5:20.

33.  Kim J, Kobayashi M, Fukuda M, et al. 
Pyrroloquinoline quinone inhibits the fi-
brillation of amyloid proteins. Prion. 2010 
Jan-Mar;4(1):26-31.

34.  Kobayashi M, Kim J, Kobayashi N, et al. 
Pyrroloquinoline quinone (PQQ) prevents 
fibril formation of alpha-synuclein. Bio-
chem Biophys Res Commun. 2006 Oct 
27;349(3):1139-44.

35.  Lu J, Chen S, Shen M, et al. Mitochondri-
al regulation by pyrroloquinoline quinone 
prevents rotenone-induced neurotoxicity 
in Parkinson’s disease models. Neurosci 
Lett. 2018 Nov 20;687:104-10.

36.  Martino Adami PV, Quijano C, Magnani N, 
et al. Synaptosomal bioenergetic defects 
are associated with cognitive impair-
ment in a transgenic rat model of early 
Alzheimer’s disease. J Cereb Blood Flow 
Metab. 2017 Jan;37(1):69-84.

37.  Zhang JJ, Zhang RF, Meng XK. Protective 
effect of pyrroloquinoline quinone against 
Abeta-induced neurotoxicity in human 
neuroblastoma SH-SY5Y cells. Neurosci 
Lett. 2009 Oct 30;464(3):165-9.

38.  Gonzalez-Franquesa A, Patti ME. Insulin 
Resistance and Mitochondrial Dysfunc-
tion. Adv Exp Med Biol. 2017;982: 
465-520.

39.  Morciano G, Patergnani S, Bonora M, et 
al. Mitophagy in Cardiovascular Diseases. 
J Clin Med. 2020 Mar 24;9(3).

40.  Kumar N, Kar A. Pyrroloquinoline quinone 
ameliorates oxidative stress and lipid 
peroxidation in the brain of streptozoto-
cin-induced diabetic mice. Can J Physiol 
Pharmacol. 2015 Jan;93(1):71-9.

41.  Mohamad Ishak NS, Ikemoto K. Pyrrolo-
quinoline-quinone to reduce fat accumu-
lation and ameliorate obesity progression. 
Front Mol Biosci. 2023;10:1200025.

42.  Qu X, Zhai B, Liu Y, et al. Pyrroloquino-
line quinone ameliorates renal fibrosis in 
diabetic nephropathy by inhibiting the 
pyroptosis pathway in C57BL/6 mice and 
human kidney 2 cells. Biomed Pharmaco-
ther. 2022 Jun;150:112998.

43.  Zhang M, Zhang J, Xiong Y, et al. Pyr-
roloquinoline Quinone Inhibits Oxidative 
Stress in Rats with Diabetic Nephropathy. 
Med Sci Monit. 2020 Jun 27;26:e924372.

44.  Qiu K, Zhao Q, Wang J, et al. Effects 
of Pyrroloquinoline Quinone on Lipid 
Metabolism and Anti-Oxidative Capacity 
in a High-Fat-Diet Metabolic Dysfunction-
Associated Fatty Liver Disease Chick 
Model. Int J Mol Sci. 2021 Feb 1;22(3).

16.  Saihara K, Kamikubo R, Ikemoto K, et al. 
Pyrroloquinoline Quinone, a Redox-Active 
o-Quinone, Stimulates Mitochondrial 
Biogenesis by Activating the SIRT1/PGC-
1alpha Signaling Pathway. Biochemistry. 
2017 Dec 19;56(50):6615-25.

17.  Krako Jakovljevic N, Pavlovic K, Jotic A, et 
al. Targeting Mitochondria in Diabetes. Int J 
Mol Sci. 2021 Jun 21;22(12).

18.  Zhunina OA, Yabbarov NG, Grechko AV, et 
al. The Role of Mitochondrial Dysfunction 
in Vascular Disease, Tumorigenesis, and 
Diabetes. Front Mol Biosci. 2021;8:671908.

19.  Zhang Q, Zhou J, Shen M, et al. Pyrrolo-
quinoline Quinone Inhibits Rotenone-In-
duced Microglia Inflammation by Enhancing 
Autophagy. Molecules. 2020 Sep 23;25(19).

20.  Chowanadisai W, Bauerly KA, Tchaparian 
E, et al. Pyrroloquinoline quinone stimu-
lates mitochondrial biogenesis through 
cAMP response element-binding protein 
phosphorylation and increased PGC-
1alpha expression. J Biol Chem. 2010 Jan 
1;285(1):142-52.

21.  Hwang P, Willoughby DS. Mechanisms 
Behind Pyrroloquinoline Quinone Supple-
mentation on Skeletal Muscle Mitochondrial 
Biogenesis: Possible Synergistic Effects 
with Exercise. J Am Coll Nutr. 2018 Nov-
Dec;37(8):738-48.

22.  Stites T, Storms D, Bauerly K, et al. Pyrrolo-
quinoline quinone modulates mitochondrial 
quantity and function in mice. J Nutr. 2006 
Feb;136(2):390-6.

23.  Cheng Q, Chen J, Guo H, et al. Pyrrolo-
quinoline quinone promotes mitochondrial 
biogenesis in rotenone-induced Parkinson’s 
disease model via AMPK activation. Acta 
Pharmacol Sin. 2021 May;42(5):665-78.

24.  Devasani K, Kaul R, Majumdar A. Supple-
mentation of pyrroloquinoline quinone 
with atorvastatin augments mitochondrial 
biogenesis and attenuates low grade inflam-
mation in obese rats. Eur J Pharmacol. 2020 
Aug 15;881:173273.

25.  Ma W, Zhang R, Huang Z, et al. PQQ ame-
liorates skeletal muscle atrophy, mitophagy 
and fiber type transition induced by de-
nervation via inhibition of the inflammatory 
signaling pathways. Ann Transl Med. 2019 
Sep;7(18):440.

26.  Jonscher KR, Chowanadisai W, Rucker RB. 
Pyrroloquinoline-Quinone Is More Than an 
Antioxidant: A Vitamin-like Accessory Factor 
Important in Health and Disease Prevention. 
Biomolecules. 2021;11(10):1441.

27.  Shafiq M, Lone ZR, Bharati P, et al. Pyr-
roloquinoline quinone (PQQ) improves 
pulmonary hypertension by regulating mi-
tochondrial and metabolic functions. Pulm 
Pharmacol Ther. 2022 Oct;76:102156.

28.   Balasubramanian V. Brain power. Proc Natl 
Acad Sci U S A. 2021 Aug 10;118(32).

29.  Simmons EC, Scholpa NE, Schnellmann RG. 
Mitochondrial biogenesis as a therapeutic 
target for traumatic and neurodegen-
erative CNS diseases. Exp Neurol. 2020 
Jul;329:113309.

30.  Sawmiller D, Li S, Mori T, et al. Beneficial ef-
fects of a pyrroloquinolinequinone-contain-
ing dietary formulation on motor deficiency, 
cognitive decline and mitochondrial dys-
function in a mouse model of Alzheimer’s 
disease. Heliyon. 2017 Apr;3(4):e00279.

References

1.  Rossmann MP, Dubois SM, Agarwal S, Zon 
LI. Mitochondrial function in development 
and disease. Dis Model Mech. 2021 Jun 
1;14(6).

2.  Srivastava S. The Mitochondrial Basis of 
Aging and Age-Related Disorders. Genes 
(Basel). 2017 Dec 19;8(12).

3.  Bratic A, Larsson NG. The role of mito-
chondria in aging. J Clin Invest. 2013 
Mar;123(3):951-7.

4.  Potenza MA, Sgarra L, Desantis V, et al. 
Diabetes and Alzheimer’s Disease: Might 
Mitochondrial Dysfunction Help Decipher-
ing the Common Path? Antioxidants (Basel). 
2021 Aug 6;10(8).

5.  Kaarniranta K, Uusitalo H, Blasiak J, et al. 
Mechanisms of mitochondrial dysfunction 
and their impact on age-related macular 
degeneration. Prog Retin Eye Res. 2020 
Nov;79:100858.

6.  Carrella S, Massa F, Indrieri A. The Role 
of MicroRNAs in Mitochondria-Medi-
ated Eye Diseases. Front Cell Dev Biol. 
2021;9:653522.

7.  Hwang PS, Machek SB, Cardaci TD, et al. 
Effects of Pyrroloquinoline Quinone (PQQ) 
Supplementation on Aerobic Exercise 
Performance and Indices of Mitochondrial 
Biogenesis in Untrained Men. J Am Coll 
Nutr. 2020 Aug;39(6):547-56.

8.  Harris CB, Chowanadisai W, Mishchuk 
DO, et al. Dietary pyrroloquinoline quinone 
(PQQ) alters indicators of inflammation 
and mitochondrial-related metabolism in 
human subjects. J Nutr Biochem. 2013 
Dec;24(12):2076-84.

9.  Ebeling MC, Polanco JR, Qu J, et al. 
Improving retinal mitochondrial function as 
a treatment for age-related macular degen-
eration. Redox Biol. 2020 Jul;34:101552.

10.  Naveed M, Tariq K, Sadia H, et al. The Life 
History of Pyrroloquinoline Quinone (PQQ): 
A Versatile Molecule with Novel Impacts on 
Living Systems. 2016.

11.  Wu JZ, Huang JH, Khanabdali R, et 
al. Pyrroloquinoline quinone enhances 
the resistance to oxidative stress and 
extends lifespan upon DAF-16 and SKN-1 
activities in C. elegans. Exp Gerontol. 2016 
Jul;80:43-50.

12.  Sasakura H, Moribe H, Nakano M, et al. 
Lifespan extension by peroxidase and dual 
oxidase-mediated ROS signaling through 
pyrroloquinoline quinone in C. elegans. J 
Cell Sci. 2017 Aug 1;130(15):2631-43.

13.  Shiojima Y, Takahashi M, Takahashi R, et al. 
Effect of Dietary Pyrroloquinoline Quinone 
Disodium Salt on Cognitive Function 
in Healthy Volunteers: A Randomized, 
Double-Blind, Placebo-Controlled, Parallel-
Group Study. J Am Nutr Assoc. 2022 Nov-
Dec;41(8):796-809.

14.  Itoh Y, Hine K, Miura H, et al. Effect of the 
Antioxidant Supplement Pyrroloquino-
line Quinone Disodium Salt (BioPQQ) on 
Cognitive Functions. Adv Exp Med Biol. 
2016;876:319-25.

15.  Burtscher J, Millet GP, Place N, et al. The 
Muscle-Brain Axis and Neurodegenerative 
Diseases: The Key Role of Mitochondria 
in Exercise-Induced Neuroprotection. Int J 
Mol Sci. 2021 Jun 17;22(12).

LEMMAY24p.indd   68 3/18/24   1:08 PM



ASK THE  DOCTOR

  MAY 2024  |  L IFE EXTENSION  |  69

Check Your Health with Lab Tests

Lab tests can assess a wide array of 
health concerns and point the way to 
potential solutions. 

In this interview, Dr. Scott Fogle, ND, 
discusses some of the best tests 
available to help you and your physi-
cian understand your current health 
status.

LE: With the annual lab test sale hap-

pening, people are wondering: What are 

some must-have tests Life Extension

offers?

Dr. Fogle: We work with nine differ-

ent labs, which provide us with amazing 

options. Our most popular tests remain 

our Male and Female Panels. If you got 

those tests from a commercial lab, you 

would pay around $2,500, but during our 

sale we offer them at $224. These are 

valuable, comprehensive tests.

LE: What’s one of your favorite tests?

Dr. Fogle: The GI360 Stool Analysis 

for gastrointestinal (GI) issues looks for 

dysbiosis of your gut flora and the major 

pathogens that cause trouble in your gut. 

It also offers an excellent assessment of 

your digestive abilities.

DR. SCOTT FOGLE, ND
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LE: What new tests are being 

offered during the annual sale?

Dr. Fogle: Let me start with hair 

loss. It’s not just a genetic issue; you 

can test for medical conditions that 

contribute to or accelerate it. We 

created two panels, a Basic and 

Comprehensive Hair Loss Panel. 

The basic panel looks at the most 

common causes, such as excessive 

DHT (dihydrotestosterone), which 

has a negative effect on hair follicles. 

It also measures thyroid-stimulat-

ing hormone to check thyroid health, 

low ferritin (an iron marker) for ane-

mia, C-reactive protein for excessive 

inflammation, and low or high cortisol 

related to acute or chronic stress, all 

of which can be factors in hair loss.

LE: What does the Comprehensive 

Hair Loss Panel offer?

Dr. Fogle: It includes everything in 

the basic panel plus additional tests 

that delve deeper. It checks antinu-

clear antibodies (ANA) as a general 

autoimmune screening test and has 

more advanced thyroid testing to look 

for hormone imbalances or signifi-

cantly high or low levels. 

LE: You mentioned that stress can 

contribute to hair loss? 

Dr. Fogle: Yes. The good news is 

that often that type of hair loss can be 

recovered, and tests provide clues of 

current or ongoing stress. The stress 

hormone cortisol rises during acute 

stress, and low levels can point to 

chronic stress and implication in 

hair loss. Also, stress can cause an 

increase in what’s known as reverse 

T3 hormone levels. The Reverse T3

blood test and Cortisol blood or urine 

tests can indicate various stages and 

degrees of stress. 

Our Advanced Food Sensitivity 

Panel tests for IgG sensitivities to 

240 foods and is our most popular 

choice during the sale. For those 

suspecting numerous possible food 

reactions, our Elite Food Sensitivity 

Panel adds IgA testing for a closer 

look at sensitivities to those foods. 

LE: More news keeps coming out 

about environmental pollutants and 

toxins. What tests can help identify 

them in our bodies?

Dr. Fogle: We offer an 

Environmental Pollutants Profile, 

a convenient at-home urine test that 

reveals levels of harmful toxins such 

as xylene, toluene, benzene, trimeth-

ylbenzene, styrene, phthalates, para-

bens, and MTBE. For harmful heavy 

metals we offer the Toxic Metals 

Panel fecal test, which looks at the 

worst offenders including arsenic, 

lead, mercury, uranium, and many 

more. Annual testing for toxin expo-

sure is a good idea.

LE: Is that test different from the 

popular SIBO Home Breath Kit?

Dr. Fogle: Yes, the GI360 is a stool 

test that takes a broad and compre-

hensive look at your GI health. The 

SIBO kit is a breath test looking for 

bacteria that have overgrown and 

proliferated in your small intestine. 

This bacterial overgrowth can cause 

gas, bloating, diarrhea, constipation, 

and cramping. 

LE: Food allergies also affect your 

GI health. Can you test for those?

Dr. Fogle: Food allergies and sen-

sitivities can cause systemic inflam-

mation, headaches, migraine, foggy 

brain, musculoskeletal problems, 

fatigue, skin issues, mood distur-

bances, and more. We offer both 

food allergy profiles and food sen-

sitivity panels. Food allergies are 

tested via IgE antibody reactions, 

while sensitivities are tested via IgG 

and IgA antibodies. 
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irritated bowel issues. Satratoxins 

from black mold are associated 

with fatigue, breathing issues, and 

nervous system dysregulation. 

Black mold is difficult to directly 

test for because it is heavy and 

sticky and doesn’t circulate in the 

air easily. But what do circulate are 

the satratoxins it produces, and 

now we can test for those. •

Dr. Scott Fogle

Life Extension.

to use the EMMA test along with 

the mycotoxin urine test. Dust is 

collected from a suspected loca-

tion to directly examine the mold 

and mycotoxins in that environment. 

EMMA results can be compared to 

urinary mycotoxin results to see if 

your body’s mycotoxin exposure 

aligns with the mold and mycotox-

ins in a building. Doing both tests 

provides a more complete picture 

of mold exposure, which can help 

confirm the source of mycotoxins 

in the urine. 

LE: Do different mycotoxins cause 

different health issues?

Dr. Fogle: Yes, some spe-

cific symptoms are related to dif-

ferent mycotoxins. For example, 

ochratoxin A from the common 

Aspergillus mold family is associ-

ated with fatigue, dermatitis, and 

LE: Do you have other new tests? 

Dr. Fogle: People are concerned 

about mold at home, work, or school. 

We finally have a lab that can deliver 

good testing for mold and mycotox-

ins (the toxins molds secrete). We 

are now offering a Mold Exposure 

Mycotoxin urine test to see what 

mycotoxins are present in the urine, 

indicating the body’s exposure to 

mycotoxins from food and envi-

ronment. We also offer an EMMA 

(Environmental Mold & Mycotoxin 

Analysis) test that checks for mold 

and mycotoxins in a suspected envi-

ronment by swabbing dust from any 

area of concern.

LE: How dangerous are mycotoxins?

Dr. Fogle: They are associated 

with a wide range of symptoms and 

diseases including immune dys-

function and even cancer. Common 

complaints are respiratory and 

sinus concerns, cognitive dysfunc-

tion, neurological issues, significant 

fatigue, changes in mood, and more. 

LE: Testing urine can identify which 

mycotoxins may be causing these 

symptoms?

Dr. Fogle: Correct. The Mold 

Exposure Mycotoxin test checks for 

exposure to 16 of the worst-of-the-

worst mycotoxins. Knowing which 

one is most prevalent in your body 

is helpful to identify foods to avoid 

or which mold may be lurking behind 

the walls in your home.

LE: Are foods or moldy environ-

ments more likely sources of myco-

toxins?

Dr. Fogle: Both can be, but most 

issues stem from water-damaged 

buildings. This makes it important 
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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)   $299 $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)   $299 $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

CARDIO CORE ESSENTIALS (LC100086)   $89 $66.75
Essential cardiovascular risk factors provide a low-cost analysis of 
your heart and vascular function. CBC • Chem/Metabolic Panel 
• Lipid/Cholesterol Profile• ApoB • C-Reactive Protein (high sensitivity)

NMR LIPOPROFILE® (LC123810)   $99 $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)   $269 $201.75
In-depth analysis of cardiovascular risk markers including: 
NMR LipoProfile, C-Reactive Protein, Myeloperoxidase, and Oxidized LDL.

OXIDIZED LDL (LC123023)   $75 $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)   $99 $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.

OMEGA-3 INDEX COMPLETE* (LC100066)   $99 $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)  $299 $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   $149 $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 or visit 

www.LifeExtension.com/sales/lab-tests

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

HEART HEALTH

CONDITION-SPECIFIC TESTS

SALE
PRICE

REGULAR
PRICE

Over 250 Labs to choose from.

Find Out if You’re at Risk for Heart Disease, 

Cancer, Alzheimer’s, Diabetes & More.

Annual Lab Test Sale        
Through July 8, 2024

Save

25%
on ALL

Lab Tests
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Know YOUR NUMBERS

MALE ELITE PANEL* (LC100016) $575  $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) $75   $56.25
DHEA-S • Estradiol • Total and Free Testosterone • PSA

FEMALE ELITE PANEL (LC100017) $575  $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) $75  $56.25
DHEA-S • Estradiol • Total and Free Testosterone • Progesterone

WEIGHT LOSS PANEL-COMPREHENSIVE (LC100028) $275  $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) $249  $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) $299  $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 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.

GI360™ *† STOOL ANALYSIS (LC100088) $499 $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 included in 
the CPP and CSAP along with cutting-edge markers of microbiome 
diversity and dysbiosis.    

TOXIC METALS PANEL (FECAL)*† (LC100076) $170 $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-COMP.*† (LC100085) $295 $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) $299 $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) $149 $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) $449 $336.75
This in-depth food sensitivity assessment measures both 
IgG and IgA response to 240 foods. 

GUT BARRIER PANEL** (LC900004) $165 $123.75
Measure immune response (IgG/C3d & IgA) to three key GI markers 
associated with intestinal permeability and leaky gut: Candida, 
Zonulin, and Occludin.

HAIR LOSS PANEL (COMPREHENSIVE) (LC900005) $250 $187.50
Deep dive into various factors underlying hair loss concerns, 
including hormones, thyroid, inflammation, and more! • E2 • Testosterone 
DHEA-s • DHT • TSH • fT4 • fT3 • rT3 • cortisol • insulin • ferritin • CRP

HAIR LOSS PANEL (BASIC) (LC900006) $99 $74.25
Check common factors associated with hair loss, like stress, 
thyroid concerns and inflammation. • DHT • TSH • Cortisol • Ferritin • CRP

MOLD EXP0SURE 
MYCOTOXIN URINE TEST* (LC900007) $399 $299.25
Concerned about mold exposure? This convenient at-home urine test 
detects exposure to 16 common mycotoxins (toxins produced by mold).

ENIRONMENTAL MOLD & 
MYCOTOXIN ANALYSIS* (LC900008) $399 $299.25
Worried about mold in your home or office? Check for mold 
and mycotoxins by swabbing a dusty area in your home!

BODY AND HOME MOLD & 
MYCOTOXIN COMBO TEST* (LC900009) $749 $561.75
Combine the two tests above for additional savings to check if 
the mycotoxins in your body are the same as those in your home!
  

WHOLE-BODY HEALTH

SALE
PRICE

SALE
PRICE

NEW TESTS

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. 

REGULAR
PRICE

REGULAR 
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 sale price for the CBC/Chemistry/Lipids Panel alone is $26.25.
(LC381822)
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For full product description 
and to order PQQ or any other 

PQQ-containing formulas, 

visit www.LifeExtension.com

PQQ (pyrroloquinoline quinone) activates 
genes involved in the production of cellular 
energy.

Studies show PQQ supports heart health 
and cognitive function, complementing 

In fact, just  per day of PQQ plus 
promotes memory and attention 

in aging individuals.

This formulation contains 
of PQQ per capsule, which is the 

recommended daily dose.
Item #01647 • 30 vegetarian capsules

1 bottle $24 • 4 bottles $18 each

Also available are 
and 

PQQ
Restore Youthful 
Cellular Energy with
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SUPERFOODS

Beans
BY LAURIE MATHENA

Some foods deserve the title of superfood because they 

help keep you healthy. Beans deserve the title because 

they could help you live longer.
Beans come in a number of varieties. The most popular 

include garbanzo, navy, red, white and black beans.

Dan Buettner is an author who has spent years research-

ing Blue Zones, which are areas of the world where people 

routinely live past 100 years old.

Buettner said, “In every Blue Zone I have visited, beans 

and other legumes were—and still are—a major component 

of the daily diet.” 

Beans are considered a legume plant.

Indeed, research has shown that every 20-gram increase 

in dietary intake of legumes per day reduces risk of mortality 

by 8%!1 This finding led the researchers to call beans “the 

most important dietary predictor of survival in older people 

of different ethnicities.” 

Every variety of bean has its own unique nutrient profile, 

so eating a variety is best. They are a good source of protein 

and fiber, while being a low glycemic-index carbohydrate.

Black beans, for example, provide 14.5 grams of protein 

and 16.6 grams of fiber in one cup.2 

Because beans are high in fiber, they can help stabilize 

blood sugar levels. 
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In an animal study, consuming a variety of beans for 

three weeks was shown to improve gut health by boosting 

beneficial bacteria and promoting intestinal barrier function.3

In a study that followed 9,632 people for an average 

of 19 years, results showed that consuming legumes four 

times per week was associated with a 22% lower risk of 

coronary heart disease and an 11% lower risk of cardio-

vascular disease.4

Another study showed that consuming just ½ cup of 

beans per day was associated with a 38% lower risk of 

heart attack.5

In a randomized controlled trial of patients with metabolic 

syndrome participants were randomized to receive meals 

with black beans, fiber, or antioxidants. Blood samples 

were taken before and five hours after a meal. Insulin was 

lowered after a black bean meal as compared to meals with 

fiber or antioxidants.6

In a review of clinical trials, type II diabetics who con-

sumed legumes on a regular basis showed reductions in 

fasting blood glucose, A1c, fasting blood insulin, and two-

hour post-prandial blood glucose.7 

Beans and legumes—whether dry or canned—provide 

a low-cost way to include more superfoods in your diet. 

These versatile foods can be added to casseroles, tossed 

into salads, made into a soup, added to tacos, or served as 

traditional beans and rice. •
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01529 Creatine Capsules 
02020  Super Carnosine
02023  Tart Cherry with CherryPURE®

02186 Wellness Bar - Chocolate Brownie
02518 Wellness Bar - Peanut Butter Chocolate Chip 
02246C  Wellness Code® Advanced Whey  
 Protein Isolate Vanilla
02221  Wellness Code® Muscle Strength & Restore Formula 
02127   Wellness Code® Plant Protein Complete &  

Amino Acid Complex
02261C   Wellness Code® Whey Protein Concentrate 

Chocolate 
02260  Wellness Code® Whey Protein Concentrate Vanilla 
02243C  Wellness Code® Whey Protein Isolate Chocolate
02242  Wellness Code® Whey Protein Isolate Vanilla

AMINO ACIDS
00038  Arginine Ornithine Powder
01253  Branched Chain Amino Acids
01829  Carnosine
01671  D,L-Phenylalanine Capsules
01624  L-Arginine Caps
01532  L-Carnitine 
00345  L-Glutamine
00141  L-Glutamine Powder
01678  L-Lysine 
01827  Taurine
00133  Taurine Powder

BLOOD PRESSURE & VASCULAR SUPPORT 
01824  Advanced Olive Leaf Vascular Support 
02004  Arterial Protect 
02497  Endothelial DefenseTM Pomegranate Plus 
56885  Natto Activ Cardiovascular & Respiratory Support 
02320  NitroVascTM Boost
01953  Pomegranate Complete
00956  Pomegranate Fruit Extract 
02024  Triple Action Blood Pressure AM/PM 
02102  VenoFlowTM

BONE HEALTH
01726 Bone Restore Calcium Supplement 
02123 Bone Restore Calcium Supplement Chewable Tablet
02416 Bone Restore Elite with Super Potent K2 
01727 Bone Restore Calcium Supplement w/ Vitamin K2
01725  Bone Strength Collagen Formula 
01963  Calcium Citrate with Vitamin D 
01506C  Dr. Strum’s Intensive Bone Formula
02417 Mega Vitamin K2 
01476  Strontium Caps

BRAIN HEALTH 
01524  Acetyl-L-Carnitine 
01974  Acetyl-L-Carnitine Arginate 
02419 B12 Elite
02510 Brain Fog Relief
01659 CDP Choline
02321  Cognitex® Alpha GPC 
02396  Cognitex® Elite
02397  Cognitex® Elite Pregnenolone

01540  DMAE Bitartrate 
02006  Dopa-MindTM 
02413 Dopamine Advantage

TM 
01527  Huperzine A 
00020  Lecithin 
02101  Memory Protect 
00709  Migra-EezeTM 
01603  Neuro-Mag® Magnesium L-Threonate Caps
02520 Neuro-Mag® Magnesium L-Threonate Gummies
02032  Neuro-Mag® Magnesium L-Threonate Powder
00888  Optimized Ashwagandha
01676  PS (Phosphatidylserine) Caps 
02406  Quick Brain Nootropic
01327  Vinpocetine

CHOLESTEROL MANAGEMENT 
01828  Advanced Lipid Control 
01910  CHOL-SupportTM 

00372  Vitamin B3 Niacin Capsules 

DIGESTION SUPPORT
02412 Bloat Relief
02514  Easy Fiber
01736  Effervescent Vitamin C - Magnesium Crystals 
02021  Enhanced Super Digestive Enzymes 
02022  Enhanced Super Digestive Enzymes and Probiotics
02033  EsophaCoolTM 
01737  Esophageal Guardian 
01706  Extraordinary Enzymes 
02100  Gastro-EaseTM 

ENERGY MANAGEMENT 
01628C  Adrenal Energy Formula • 60 veg capsules 
01630C  Adrenal Energy Formula • 120 veg capsules 
00972  D-Ribose Powder 
01473  D-Ribose Tablets 
01900  Energy Renew
01544  Forskolin
01805 Ginseng Energy Boost
01869  Mitochondrial Basics with PQQ 
01868  Mitochondrial Energy Optimizer with PQQ 
01904  NAD+ Cell RegeneratorTM • 100 mg, 30 veg capsules 
02344  NAD+ Cell RegeneratorTM 300 mg, 30 veg capsules
02348  NAD+ Cell RegeneratorTM and Resveratrol EliteTM 
01500  PQQ Caps • 10 mg, 30 vegetarian capsules
01647  PQQ Caps • 20 mg, 30 vegetarian capsules
00889  Rhodiola Extract 
02003  Thyroid Support Complex

EYE HEALTH
01923  Astaxanthin with Phospholipids
02323  Digital Eye Support
01514  Eye Pressure Support with Mirtogenol® 
01992  MacuGuard® Ocular Support with Saffron
01993  MacuGuard® Ocular Support with  
 Saffron & Astaxanthin
01873  Standardized European Bilberry Extract 
01918  Tear Support with MaquiBright® 
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01937  Mega EPA/DHA
02218  Mega GLA Sesame Lignans 
01983  Super Omega-3 EPA/DHA Fish Oil, 
 Sesame Lignans & Olive Extract • 60 softgels
01988  Super Omega-3 Plus EPA/DHA Fish Oil,  
 Sesame Lignans,  Olive Extract, Krill & Astaxanthin
01982 Super Omega-3 EPA/DHA Fish Oil,  
 Sesame Lignans & Olive Extract • 120 softgels
01985  Super Omega-3 EPA/DHA Fish Oil, Sesame Lignans  
 & Olive Extract • 60 enteric coated softgels
01984   Super Omega-3 EPA/DHA Fish Oil, Sesame Lignans 

& Olive Extract • 120 enteric coated softgels
01986  Super Omega-3 EPA/DHA Fish Oil, Sesame Lignans  
 & Olive Extract • 240 softgels
01812  Provinal®

01640  Vegetarian DHA 

FOOD
02008  California Estate Extra Virgin Olive Oil 
02170 Rainforest Blend Decaf Ground Coffee
02169  Rainforest Blend Ground Coffee
02171  Rainforest Blend Whole Bean Coffee 

GLUCOSE MANAGEMENT
01503  CinSulin® with InSea2® and Crominex® 3+ 
01620  CoffeeGenic® Green Coffee Extract
02122  Glycemic GuardTM 
00925  Mega Benfotiamine 
01803  Tri Sugar Shield® 

HEART HEALTH
01066  Aspirin (Enteric Coated)
01842  BioActive Folate & Vitamin B12 Caps 
01700  Cardio PeakTM

02121  Homocysteine Resist 
02508 Omega-3 Fish Oil Gummy Bites
02018  Optimized Carnitine
01949   Super-Absorbable CoQ10 Ubiquinone with  

d-Limonene • 50 mg, 60 softgels
01951  Super-Absorbable CoQ10 Ubiquinone with  
 d-Limonene • 100 mg, 60 softgels
01929  Super Ubiquinol CoQ10 
01427  Super Ubiquinol CoQ10 with Enh Mitochondrial  
 SupportTM • 50 mg, 30 softgels 
01425  Super Ubiquinol CoQ10 with Enh Mitochondrial  
 SupportTM • 50 mg, 100 softgels
01437  Super Ubiquinol CoQ10 with Enh Mitochondrial  
 SupportTM • 100 mg, 30 softgels
01426 Super Ubiquinol CoQ10 with Enh Mitochondrial  
 SupportTM • 100 mg, 60 softgels
01431  Super Ubiquinol CoQ10 with Enh Mitochondrial  
 SupportTM • 200 mg, 30 softgels
01733  Super Ubiquinol CoQ10 with PQQ 
01859  TMG Liquid Capsules
00349  TMG Powder 

HORMONE BALANCE 
00454  DHEA • 15 mg, 100 capsules 
00335  DHEA • 25 mg, 100 capsules
00882  DHEA • 50 mg, 60 capsules

00607  DHEA • 25 mg, 100 vegetarian dissolve  
 in mouth tablets
01689  DHEA • 100 mg, 60 veg capsules
02368  Optimized Broccoli with Myrosinase 
00302  Pregnenolone • 50 mg, 100 capsules
00700  Pregnenolone • 100 mg, 100 capsules 
01468  Triple Action Cruciferous Vegetable Extract 
01469  Triple Action Cruciferous Vegetable Extract  
 and Resveratrol 

IMMUNE SUPPORT
02302  Bio-Quercetin® 
02410 Black Elderberry + Vitamin C
02433 Echinacea Elite
01961  Enhanced Zinc Lozenges 
02425  Immune Packs with Vitamin C & D,  
 Zinc and Probiotic  
02005  Immune Senescence Protection FormulaTM 
01681  Lactoferrin (Apolactoferrin) Caps 
02426 Mushroom Immune with Beta Glucans
01903  NK Cell ActivatorTM 
01394  Optimized Garlic 
01309  Optimized Quercetin
01811  Peony Immune 
01708  Reishi Extract Mushroom Complex 
01906  Standardized Cistanche 
01097  Ultra Soy Extract 
01561  Zinc Lozenges 

INFLAMMATION HEALTH SUPPORT
01639  5-LOX Inhibitor with AprèsFlex®

02324  Advanced Curcumin EliteTM    
 Turmeric Extract, Ginger & Turmerones
01709  Black Cumin Seed Oil 
02310  Black Cumin Seed Oil and Curcumin EliteTM

02467  Curcumin EliteTM Turmeric Extract 
 30 veg capsules
02407 Curcumin EliteTM Turmeric Extract 
 60 veg capsules
01804  Cytokine Suppress® with EGCG 
02223  Pro-Resolving Mediators
56886 Restore Activ Joint Muscle & Tissue 
01203  Specially-Coated Bromelain
00407 Super Bio-Curcumin® Turmeric Extract 

JOINT SUPPORT 
02404  Arthro-Immune Joint Support 
02238  ArthroMax® Advanced NT2 CollagenTM  
 & AprèsFlex®

02138  ArthroMax® Elite 
00965  Fast-Acting Joint Formula 
02430  Fast Acting Relief
00522  Glucosamine/Chondroitin Capsules 
02420 Glucosamine Sulfate
02424 Joint Mobility
01600  Krill Healthy Joint Formula
00451  MSM (Methylsulfonylmethane) 
02231  NT2 CollagenTM 
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00862  Cran-Max® Cranberry Whole Fruit Concentrate 
01424  Optimized Cran-Max®

01921  Uric Acid Control 
01209  Water-Soluble Pumpkin Seed Extract 

LIVER HEALTH & DETOXIFICATION
01922  Advanced Milk Thistle • 60 softgels
01925  Advanced Milk Thistle • 120 softgels
02240C  Anti-Alcohol Complex
01651  Calcium D-Glucarate 
01571  Chlorophyllin
02402  FLORASSIST® Liver RestoreTM 
02521 Glutathione
01541  Glutathione, Cysteine & C 
01393  HepatoPro 

01522  Milk Thistle • 60 veg capsules
01534  N-Acetyl-L-Cysteine 
01884  Silymarin
02361 SOD Booster

LONGEVITY & WELLNESS
00457  Alpha-Lipoic Acid
01625  AppleWise
02414 Bio-FisetinTM

01214  Blueberry Extract
01438  Blueberry Extract and Pomegranate
02270  DNA Protection Formula
02431 Essential Youth - L-Ergothioneine
02119  GEROPROTECT® Ageless CellTM

02415 GEROPROTECT® Autophagy Renew 
02401  GEROPROTECT® Stem Cell
02211  Grapeseed Extract 
02527  Healthy Aging Powder
00954  Mega Green Tea Extract (decaffeinated)
00953  Mega Green Tea Extract (lightly caffeinated)
01513  Optimized Fucoidan with Maritech® 926
02230 Optimized Reservatrol EliteTM  
01637  Pycnogenol® French Maritime Pine Bark Extract
02210 Resveratrol EliteTM

02301  Senolytic Activator®

01208  Super R-Lipoic Acid 
01919  X-R Shield

LUNG HEALTH 

02512 Healthy Lungs

MEN’S HEALTH 
02209  Male Vascular Sexual Support 
00455  Mega Lycopene Extract
02306  Men’s Bladder Control
02515 Men’s Vitality Packs
01789  PalmettoGuard® Saw Palmetto and Beta-Sitosterol
01790  PalmettoGuard® Saw Palmetto/Nettle Root   
 Formula and Beta-Sitosterol 
01373  Prelox® Enhanced Sex for Men 
01940  Super MiraForte with Standardized Lignans 
02500 Testosterone Elite
01909  Triple Strength ProstaPollenTM

02029  Ultra Prostate Formula 

MINERALS 
01661  Boron
02107  Extend-Release Magnesium
01677  Iron Protein Plus 
02403  Lithium
01459  Magnesium Caps 
01682  Magnesium (Citrate) 
01328  Only Trace Minerals 
01504  Optimized Chromium with Crominex® 3+ 
02309  Potassium with Extend-Release Magnesium
01740  Sea-IodineTM 
01879  Se-Methyl L-Selenocysteine
01778  Super Selenium Complex 
00213  Vanadyl Sulfate
01813  Zinc Caps 

MISCELLANEOUS
00577  Potassium Iodide

MOOD & STRESS MANAGEMENT
02519 Ashwagandha Plus
02434 Calm-Mag
02312  Cortisol-Stress Balance
00987  Enhanced Stress Relief 
01683  L-Theanine 
02175  SAMe (S-Adenosyl-Methionine) 
 200 mg, 30 enteric coated vegetarian tablets
02176  SAMe (S-Adenosyl-Methionine) 
 400 mg, 30 enteric coated vegetarian tablets
02174  SAMe (S-Adenosyl-Methionine) 
 400 mg, 60 enteric coated vegetarian tablets
02429 Theanine XRTM Stress Relief

MULTIVITAMINS 
02199  Children’s Formula Life Extension MixTM 
02354  Life Extension MixTM Capsules
02364  Life Extension MixTM Capsules without Copper
02356  Life Extension MixTM Powder 
02355  Life Extension MixTM Tablets 
02357  Life Extension MixTM Tablets with Extra Niacin
02365  Life Extension MixTM Tablets without Copper
02292  Once-Daily Health Booster • 30 softgels
02291  Once-Daily Health Booster • 60 softgels
02313  One-Per-Day Tablets
02317  Two-Per-Day Capsules • 60 capsules
02314  Two-Per-Day Capsules • 120 capsules
02316  Two-Per-Day Tablets • 60 tablets
02315  Two-Per-Day Tablets • 120 tablets
02428 Whole Food Multivitamin

NERVE & COMFORT SUPPORT 
02202  ComfortMAXTM 
02303  Discomfort Relief  

PERSONAL CARE 
02322  Hair, Skin & Nails Collagen Plus Formula
01278  Life Extension Toothpaste 
00408  Venotone
02304C  Youthful Collagen
02252  Youthful Legs
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01932  Cat Mix
01931  Dog Mix
02523 DOG Hip & Joints
02524 DOG Multivitamin & Probiotics
02522  DOG Skin & Coat
02525  DOG Stress & Behavior

PROBIOTICS

® Balance
® Daily Bowel Regularity
®

® Heart Health 
®

®

® Oral Hygiene 
® Prebiotic
® Probiotic Women’s Health

SKIN CARE 

 
02129  Skin Care Collection Anti-Aging Serum
02130  Skin Care Collection Day Cream

SLEEP      

01669  Glycine
02308  Herbal Sleep PM

01668  Melatonin • 300 mcg, 100 veg capsules
01083  Melatonin • 500 mcg, 200 veg capsules
00329  Melatonin • 1 mg, 60 capsules
02503 Melatonin • 3 mg, 60 gummies
00330  Melatonin • 3 mg, 60 veg capsules
00331  Melatonin • 10 mg, 60 veg capsules
00332  Melatonin • 3 mg, 60 veg lozenges

  
 300 mcg, 100 veg tablets

   
 750 mcg, 60 veg tablets

01445 Quiet Sleep Melatonin • 5 mg, 60 veg capsules 
02502 Rest & Renew
02526 Serene Sleep

VITAMINS
01533  Ascorbyl Palmitate

01945  BioActive Complete B-Complex
00102  Biotin

02229  Fast-C® ®

 
 Sesame Lignans

 • 
 

 
 1 mg, 60 veg lozenges

 
 5 mg, 60 veg lozenges

®  
 60 veg tablets

® 
 250 veg tablets

 • 
 • 
 • 
 • 

 

WEIGHT MANAGEMENT & BODY COMPOSITION 
® DHEA Metabolite 

 100 mg, 60 veg capsules

02478  DHEA Complete 

02509  Waistline Control  

WOMEN’S HEALTH
01942  Breast Health Formula 

02204  Menopause 731  
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For full product description and to order Extend-Release Magnesium, 

call 1-800-544-4440 or visit www.LifeExtension.com

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.

CAUTION: If taken in high doses, magnesium may have a laxative effect. If this occurs, divide dosing, reduce intake, or discontinue product.

ZümXR® is a registered trademark and protected by patents. See www.ZümXR.com

Magnesium is a sweet way to 

prioritize whole-body health—

especially the heart and bones. 

With two different forms that 

provide immediate-and longer-

lasting benefits, you’ll savor 

Extend-Release Magnesium

long after you’ve taken it. 

The Cherry 
on Top

“Great product.”
Roniele

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

Item #02107

60 vegetarian capsules

1 bottle $9.75

4 bottles $8.75 each
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Item #01982
120 softgels

1 bottle $30.75 | 4 bottles $29.00 each

of  EPA + DHA
in four softgels

2,400 mg

Fish oil is a popular supplement people use to 

boost omega-3 levels in the heart, brain, eyes,

and other tissues. 

Super Omega-3 provides healthy components of 

the Mediterranean diet, including highly purified 

fish oil, sesame lignans and standardized olive 

fruit extracts.

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.

CAUTION: If you are taking anti-coagulant or anti-platelet medications, or have a bleeding disorder, consult your healthcare provider before taking this product.

For full product description and to order Super Omega-3, 

call 1-800-544-4440 or visit www.LifeExtension.com

 IFOS™ certification mark is a registered trademark of Nutrasource Diagnostics, Inc. This product has been 

tested to the quality and purity standards of the IFOS™ program conducted at Nutrasource Diagnostics, Inc.
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PO BOX 407198

FORT LAUDERDALE, FLORIDA 33340-7198

VISIT US ONLINE AT LIFEEXTENSION.COM

7 RATIONALE FOR COMBINED INTERVENTIONS

  A 2023 review stressed the urgent need for combination

approaches to target aging. 

22 THE HUMAN BRAIN AND BENFOTIAMINE

  Benfotiamine has been shown to improve cognition 

scores in clinical studies compared to placebo.

32 TARGET MULITIPLE AGING PATHWAYS

  Scientists have identified nutrients that correlate with 

reduced mortality and greater healthspan by favorably 

modulating multiple mechanisms of aging.

44 GLP-1 FOR DIABETES, OBESITY, AND CARDIAC FUNCTION

  GLP-1 agonist drugs are game changers in controlling 

blood sugar and body weight. Clinical trials show a 

20% reduction in cardiovascular events and death.

52
  Clinical trials indicate who is most likely to benefit by 

supplementing with more vitamin D.

65 WHAT IS PQQ?

  By promoting the generation of new cellular mitochondria, 

PQQ helps promote full-body health. 
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