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Considerations for Longevity Benefits of Optimized Muscle 
and Supporting Muscle Preservation



Today’s Discussion

Muscle-derived Myokines role in Whole Body Wellness
Improved Metabolic Health
Mental Health Wellness
Morbidity and Mortality Mitigation
Review of the science of Fortetropin, a heavily researched “novel” 

molecule “Fortetropin” to help safeguard healthy muscle physiology.
Anabolic Resistance as an obstacle to healthy muscle aging

Disclaimer: 

I am an independent clinical educator and advisor for MYOS MD & Niagen-Bioscience.



Muscular Performance – Requires Full Body Optimization

Fueling Muscles, Brain, Heart, GI Tract,  Anabolic Tissues,  Anti-Inflammatory, and Immune Performance



How Low a Thyroid Function?

How Great an Adrenal Fatigue?

How Diminished a Gonadal Function?

How Much Sleep Deprivation? How Significant an Infection?

How Diminished a Mitochondrial Function?

Muscular, Athletic, and Immune Performance Requires Energy



How “Charged Up” are Your Patient’s Cells?

We Can’t Maximize Genetic Potential While Experiencing an Energy Deficit



British Medical Journal. 2008; 337: 92-5.

Skeletal Muscles are Pivotal to Longevity

Skeletal muscles, which comprise approximately 40% of total body 
mass, are metabolically active tissues that play an essential role in caloric 
utilization and have been demonstrated in the scientific literature to be 
associated with longevity.  

Individuals over the age of 60 years that are classified in the lowest 
third of strength, were 50% more likely to die of all-cause mortality 
than individuals in the upper third of strength. 

Muscular strength is significantly and inversely associated with the risk 
of death from all causes after controlling for potential confounders, 
including cardiorespiratory fitness. 



Historical Insight On Aging: Riddle of The Sphinx

Gerontology. 2014;60(4):289-293.

"Which creature has one voice yet becomes four-footed, two-footed, and three-footed?"



Sarcopenia Fuels Morbidity and Mortality

Int J Mol Sci. 2020; 21:592.   |  Gerontology. 2014; 60(4):289-293.
   

After age 30, people lose about 3% to 5% of 
their muscle mass each decade, with the most 
significant loss occurring in inactive people. 

Muscle loss accelerates around age 60.







Aging Muscles Accelerate Our Aging

Aging is associated with notable changes in muscle mass, structure, and function.

Risk Factors for Poor Skeletal Muscle Aging (Sarcopenia):
• Telomere attrition
• Mitochondrial dysfunction
• Physical inactivity
• Hormonal changes
• Low-grade systemic inflammation as well as a hypo-protein diet

It has been stated that sarcopenia could be regarded as a “geriatric syndrome.”

Int J Mol Sci. 2020; 21:592.



The old adage of “use it or lose it” is blatantly accurate regarding muscle mass loss 
with disuse regardless of age or disease state.

Disuse describes a spectrum of behavior from reduced habitual physical activity 
to whole-body disuse.

This includes complete disuse, such as immobilization or bed rest, which can 
decrease skeletal muscle mass and strength.

Presenter Notes
Presentation Notes





Euthyroid Sick Syndrome

Euthyroid sick syndrome (nonthyroidal illness syndrome):
• Changes in thyroid function tests
• Present in about 75 percent of hospitalized patients 
• Seen in patients with severe critical illness, deprivation of calories, and 

following major surgeries
• The most common hormone pattern in euthyroid sick syndrome is a low total T3 

and free T3 levels with low or normal T4 and thyroid-stimulating hormone 
(TSH) levels

www.ncbi.nlm.nih.gov/books/NBK482219/  (Accessed: 10/20/24)

The thyroid hormone triiodothyronine (T3) activates thermogenesis 
by uncoupling electron transport from ATP synthesis in brown 
adipose tissue (BAT) mitochondria.

Autophagy. 2018 Sep 13;15(1):131–150.



T3 and Muscle Function

In skeletal muscles:
• T3 enhances the oxidative capacity by increasing mitochondrial density and function
• Improves endurance and energy efficiency
• This is why hypothyroidism often results in fatigue, muscle weakness, and reduced 

stamina, as the energy output of mitochondria is diminished



Success on the Scale Does Not Equate to Sustainability

Efficacious obesity reduction drugs should not be pursued 
without considering the undesirable effects accompanying 
body fat loss. 

Mobilization of lipophilic compounds stored in the body’s 
adipose tissue, chlorinated compounds, such as 
dichlorodiphenyltrichloroethane (DDT), and PCBs.

Organochlorine compounds stored in adipose tissue during 
periods of caloric deficit raise an essential question about 
another class of toxic compounds with carbon-fluorine bonds 
in human tissues with long half-lives, “forever chemicals.”

Clinical Epigenetics. 2017; 9:66. (image)    |   The Journal of Nutrition. 2024; 154(3):801-803.

Warning: Don’t Die from Dieting







Gastroenterology 2025; Preprint:1–15.



Today’s Journey Together



GLP-1 & Bariatric Surgery Rapid Weight Loss = Muscle Loss



Rapid Weight Loss Increases Muscle Loss (Sabotage 101)

Maintaining muscle while losing fat is critical to successful sustained weight loss efforts. 

GLP-1 agonist drugs and bariatric surgery lead to both fat loss and muscle loss during long-
term treatment. 

Muscle is involved in weight loss in several ways, including:

• Metabolically active tissue, muscle burns more calories at rest 
• Preservation of muscles leads to a higher basal metabolic rate (keeping the weight off)
• Helps maintain insulin sensitivity and blood sugar

Endocrinol Metab (Seoul). 2019; 34(3):247-262.  | Obes Rev. 2021 Oct 19; 23(1):e13370.
 



Interview Excerpts from Healthline 

“Sarcopenia affects the elderly population and typically is associated with aging. However, 
rapidly losing weight with GLP-1s like Ozempic or Wegovy without the proper diet and 
exercise can also cause sarcopenia (sometimes referred to as ‘skinny fat’) at any age, 
negatively affecting a person’s quality of life by reducing their stamina and ability to 
perform daily activities, such as easily walking up stairs,”  Dr. Rekha Kumar, a practicing 
endocrinologist in NYC.

It Seems Clinically Evident: 

Less caloric intake, unless emphasis is placed on protein, and a well-planned exercise 
routine are fertile grounds for muscle loss and nutrient insufficiencies.  

www.healthline.com/health-news/ozempic-muscle-mass-loss#What-the-science-says-about-sarcopenia-and-GLP-1-drugs-like-Ozempic
Accessed: 10/20/2024



Less Weight Equates to Less Weight Bearing

• Reduced skeletal muscle mass and function is associated:
• With chronic diseases
• Poor quality of life
• Physical disability
• Increased risk of fractures
• Risk for frailty

• Muscle loss becomes a vicious cycle since it promotes injury, which in turn contributes to 
a more sedentary phase of life, leading to more muscle loss. 

J Cachexia Sarcopenia Muscle. 2022;13(2):795-810.



Muscle Health Influences a Biochemical Cascade



Irisin and Myostatin 

• Reducing myostatin can increase irisin levels, promoting beneficial metabolic effects. 
• Myostatin inhibits muscle growth and has received wide attention as a potential target 

for preserving muscle mass. 
• Deletion of myostatin in mice leads to secretion of irisin and browning of white fat.

Front Endocrinol. 2023; 14:1106529. (image)  |    FASEB J. 2013; 27:1981–1989.



Trigger Alert- Only For Those That Love Biochemical Pathways 

Nutrients. 2023; 15:3854.



Brown Adipocytes:
•Function: Brown fat cells are involved in thermogenesis, the process of heat production. 
  They have numerous mitochondria containing uncoupling protein 1 (UCP1), allowing them to   
   generate heat by burning calories.

Browning Process:
•Triggers: Browning of white fat can be triggered by cold exposure, certain hormones (like irisin  
  and norepinephrine), and specific types of exercise.
•Thermogenesis: Once transformed, beige adipocytes can burn stored fat to generate heat, 
  which increases energy expenditure and can reduce fat mass.

Health Implications:
•Obesity and Weight Loss: Browning of white fat may promote weight loss by increasing the 
  body's ability to burn calories and prevent fat storage. 

Adipocytes 101 Discussion



Fortetropin- Lowers Myostatin, Enhances Protein Synthesis

Fortetropin®, an all-natural bioactive compound 
derived from raw, fertile chicken egg yolk that 
has been clinically shown to increase muscle 
growth, enhance rate of muscle protein 
synthesis, and lower levels of circulating 
myostatin.



Myostatin Dysregulation

• Myostatin is an important therapeutic target due to its vital involvement in several 
disorders, including diabetes and obesity.

• Various clinical trials using myostatin-neutralizing compounds/antibodies have been 
shown to improve muscle homeostasis and metabolic diseases.

•  Myostatin works as a negative regulator of muscle growth. 

• Myostatin protein levels are increased in skeletal muscle and plasma from obese insulin-
resistant individuals, whereas the decrease of myostatin improves insulin sensitivity and 
reduces obesity.

J Gerontol A Biol Sci Med Sci. 78, 32–37.   |  Front Endocrinol. (Lausanne) 2023; 14:181913.   |  Diabetes. 2009; 58:30–38. 

Exp Clin Endocrinol Diabetes. 2019; 127:550–556.  |    J Frailty Aging. 2018; 7:21–27.





Myostatin:
• Reduces protein synthesis
• Rise with aging

Breaking the Dysfunctional Myostatin Cycle:
In a study of younger, middle-aged, and older men and women, serum myostatin levels increased with age. 
The study also indicated that myostatin levels are the highest in physically frail older women and that the 
higher the skeletal muscle mass, the lower the myostatin levels.  

Researchers reported in the journal Gerontology, “Myostatin inhibition provides a promising means to 
attenuate or reverse skeletal muscle loss in the context of sarcopenia as well as cachexia (disease-
associated muscle loss), and to enhance skeletal muscle regeneration in the context of congenital disease 
(i.e. muscular dystrophies) and injury.”

Gerontology. 2014; 60(4):289-293.   |  Am J Physiol Cell Physiol. 2009; 296(6):C1258-1270. |   J Nutr Health Aging. 2002; 6(5):343-348.

A Powerful Solution: Inhibiting Myostatin



The Effects of Fortetropin Supplementation 
on Body Composition, Strength, 

and Power in Humans

•  In a human study of 37 resistance-trained college-age males, lean body mass 
significantly increased in patients given Fortetropin compared with placebo.

• Subjects given 19.8 grams experienced greater improvements in lean body mass 
compared to those given 6.6 grams. 

• Both the 6.6 grams and 19.8 grams groups experienced significant increases in 
muscle thickness, and Fortetropin decreased markers of protein breakdown. 

Sharp MH, Lowery RP, Mobley CB, et al. The Effects of Fortetropin Supplementation on 
Body Composition, Strength, and Power in Humans and Mechanism of Action in a Rodent Model. 

J Am Coll Nutr. 2016;35(8):679-691.



Berkeley Study: Fortetropin

• This human study investigated the effects of 21 days of Fortetropin               
supplementation on muscle protein synthesis in older adults. 

• The randomized, placebo-controlled, double-blind study of 20 participants found that the 
average muscle protein synthesis rate in the Fortetropin group was 18% higher 
compared with the placebo group. 

• The study indicated that Fortetropin has the potential for managing age-related muscle 
loss (sarcopenia) in older adults. 

• According to the lead researcher, “Stimulating muscle protein synthesis in elderly 
patients could potentially result in increased muscle mass and better outcomes for 
those with sarcopenia.”

Effects of Fortetropin on the Rate of Muscle Protein Synthesis in Older Men and Women: 
A Randomized, Double-Blinded, Placebo-Controlled Study. 

J Gerontol A Biol Sci Med Sci. 2021;76(1):108-114.



Fortetropin Inhibits Muscle Atrophy in Dogs

• In a study of dogs suffering from disuse muscle atrophy after undergoing 
tibial plateau leveling osteotomy (TPLO) surgery, the dogs given Fortetropin 
experienced no change in myostatin levels. 

• In contrast, the placebo-treated dogs experienced an increase in myostatin 
over eight weeks. 

• Dogs given Fortetropin also experienced no change in thigh circumference, 
while the placebo-treated dogs had a reduction in thigh circumference over 
eight weeks.  

                     PLoS One. 2020;15(4):e0231306. 



Strategies to Decrease Myostatin

Potential Treatments Targeting Myostatin:

Lessen Myostatin Levels or Activity 
• Fortetropin
• Antibodies, Peptides, and Small Molecules

Exercise: Resistance training has been shown to reduce myostatin levels, helping to slow 
the progression of sarcopenia. 

Dietary Interventions: Ensuring adequate protein intake maintains muscle mass. Some 
studies suggest that amino acids, particularly leucine, may help combat the effects of 
elevated myostatin by promoting protein synthesis.



Myostatin Levels Increase with Aging

Int J Mol Sci. 2020; 21:592. 

MYOSTATIN



Sarcopenia and Diminished Mitochondria Function

Int J Mol Sci. 2020; 21:592. 



Snapshot on How Fortetropin Works



An Overview of Fortetropin Science



Dialing Back the Impact of Anabolic Resistance

Front Nutr. 2021; 8:615849. 



Controlling Myostatin Elevation + Hormone Activity

Int J Mol Sci. 2020; 21:592. 



Anabolic Resistance- A Significant Aging Hurdle

• Skeletal muscle insensitivity to the normally stimulatory effects of dietary amino acids 
in circulation and exercise contributes significantly to muscle disuse atrophy. 

• Anabolic resistance plays an overt role in the development of age-related sarcopenia and 
obesity.

• The commonality of decreased physical activity/muscle contraction between these 
conditions is certainly a contributing factor for the associated anabolic resistance.



Skeletal Muscle Systemic Influence on Homeostasis

Circulation. 2014:129(7): 798–810.

Muscle as an Endocrine Organ 



Muscle Preservation and Exercise is a MUST

Hippocrates, guided by his theory of balanced humors, advocated that absolutely 
everyone, young or old, needs exercise—but not too much.

A landmark 1953 study noted that drivers of public trolleys in London had twice as 
many acute coronary syndromes as conductors of the same trolleys; the only notable 
difference was that conductors walked as they collected tickets, while drivers sat. 

Lancet. 1953; 265:1053–1057. |   Lancet. 1953; 265:1111–1120. 



Putting Our Muscles to Work



Exercise Regulates Myokines in Aging-Related Diseases

Gerontology 2024;70:193–209.



Nature Reviews Endocrinology.  2022; (18):275.



A multitude of organs, cells, and tissues release these factors, including skeletal 
muscle (myokines), the heart (cardiokines), the liver (hepatocytes), white adipose 
tissue (adipokines), brown adipose tissue (cytokines), and neurons (neurons). 

Exercises have potential roles in improving cardiovascular, metabolic, immune, 
and neurological health. 

Exerkines have the potential to treat cardiovascular disease, type 2 diabetes 
mellitus, and obesity and possibly facilitate healthy aging.

Exercise-Induced Exerkines Have a Full Body Ripple Effect 

Nature Reviews Endocrinology.  2022; (18):275.



Age-Related Muscle Anabolic Resistance: 
Inevitable or Preventable?

A leading accelerant of muscle atrophy (sarcopenia) is aging itself. 

Processes happening in the body that can lead to muscle loss:

Reduced activity in nerve cells responsible for coordinating movement
Andropause, Menopause, Elevated Cortisol, Thyroid Dysfunction, Growth Hormone Deficit
Elevated inflammation
Anabolic resistance: Age-related suppression of muscle protein synthesis
 Disuse, a sedentary lifestyle, or injury can also cause muscle atrophy.
Poor Nutritional Status: GI Health, Rapid Weight Loss, and Select Medications
Aging without proactive steps in place

Nutr Rev. 2023;81(4):441-454.

Biological vs. Chronological Age



Bonus Insight



Sampling of Current Patient Using Fortetropin

• 63 yo Female: Severe Osteoporosis and Sarcopenic Patient (Underweight)

• 55 yo Male: Pre- and Post-Surgical Knee Repair (Good BMI-Preventative b/c “disuse”)

• 86 yo Male: Post Femur Fracture (Good BMI, 10,000 steps per day prior to injury)

• 35 yo Male: Hx of Yo-Yo dieting, Lost 40 pounds with GLP-1, gained it all back (OSA)

• 13 yo Male: Dx with Duchenne’s Muscular Dystrophy 





Successful Muscle Retention with Optimized Weight

• Fortetropin: Mitigating Anabolic Resistance by inhibiting myostatin and supporting 
healthy mTOR levels within skeletal muscle 

• Consume Sufficient Calories to Prevent Increased T3 to Reverse T3 Conversion 
• Sufficient Protein and Essential Amino Acids
• Mitochondrial Support: NAD+ (NR), CoQ10, PQQ, Resveratrol, etc.
• Exercise- Steps and Resistance Training
• Detoxification Support when Liberating Fat Soluble Toxins
• Ensure Good Sleep Quality and Quantity (Rule Out Sleep Apnea)
• Testing Including:

• Diabetes (HA1c) 
• Dysregulated Cortisol 
• DHEA
• Total and Free Testosterone
• TSH, Free T4, Free T3, Reverse T3, etc. 
• Growth Hormone



Fortetropin: A Powerful Addition to Our Clinical Tool Box

Thank you for Attending ---Time for Questions
Contact Dante Carnevale:

dcarnevale@myoscorp.com | (848) 565-8163

mailto:dcarnevale@myoscorp.com
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