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Our Chance of Death Goes Up With Age

Our Chances for Disease Also Go Up
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Eating Less Makes Mice Live Longer

Specific Genes, When Mutated, Make Mice Live 

Longer Too 
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Metformin Has Interesting Effects As Well

TL:DR - We’re Still Figuring It Out

• Genetic and pharmacological intervention studies have identified 
evolutionarily conserved and functionally interconnected 
networks of cellular energy homeostasis, nutrient-sensing, and 
genome damage response signaling pathways as prominent 
regulators of longevity and health span in various species. 

• Mitochondria are the primary sites of ATP production and are key 
players in several other important cellular processes. 

• Mitochondrial dysfunction diminishes tissue and organ functional 
performance and is a commonly considered feature of the aging 
process. 
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Mitochondria Seem To Hold The Answer

• Mitochondria are implicated in the lifespan modulation 
function of these pathways, constituting a highly dynamic and 
complex system that controls the aging process. 

• An important characteristic of these pathways is their 
extensive crosstalk and apparent malleability to modification 
by non-invasive pharmacological, dietary, and lifestyle 
interventions, with promising effects on lifespan and health 
span in animal models and potentially also in humans. 

• This is why we’re so excited about modalities that modify 
mitochondrial function to promote longevity and haunt the 
aging process…!

Pharmacy May Hold The Answer…
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Metabolic Pathways Involved In Inflammaging

Metformin

• Our knowledge of the effect of metformin on human health is 
increasing. 

• In addition to its ability to improve the control of hyperglycemia, 
metformin has been shown to reduce the burden of aging via its 
effects on damaged DNA and the process of apoptosis.

• In vivo and in-vitro studies have shown that metformin has anti-
cancer properties, and population studies have suggested that 
metformin may reduce the risk of cancer or improve cancer 
prognosis.

• It is thought that it exerts its anti-cancer effect through the 
inhibition of the mammalian target of rapamycin (mTOR) 
signaling pathway. 
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Rapamycin

• The mammalian target of rapamycin 
(mTOR) signaling pathway is a 
master regulator of cell growth and 
metabolism. 

• Deregulation of the mTOR pathway 
has been implicated in a number of 
human diseases such as cancer, 
diabetes, obesity, neurological 
diseases, and genetic disorders. 

• Rapamycin, a specific inhibitor of 
mTOR, has been shown to be useful 
in the treatment of certain diseases.

Nicotinamide Mononucleotide (NMN)

• NAD+ is a compound found in every cell in 
your body and involved in many critical 
processes, including energy metabolism, 
DNA repair, and gene expression.

• NAD+ levels decline with age, and this 
decline is thought to be associated with 
accelerated physical decline and the onset 
of age-related diseases like Alzheimer’s.

• Studies have shown that supplementing 
with NAD+ precursors like NR restores 
NAD+ levels and prevents age-related 
physical decline.
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Nicotinamide Mononucleotide (NMN)

• For example, a study in aging subjects 
demonstrated that supplementing orally with 
Nicotinamide Mono prevented age-
associated genetic changes and improved 
energy metabolism, physical activity, and 
insulin sensitivity.

• A 2019 study in 12 men with an average 
age of 75 showed that supplementing with 
up to 1 gram of Nicotinamide daily for 21 
days increased NAD+ levels in skeletal 
muscle and reduced levels of inflammatory 
proteins in the body.

Nicotinamide Riboside (NR)

• Nicotinamide Riboside (NR) is a pyridine 
nucleoside form of vitamin B3 that is naturally 
found in milk and is available as a 
nutraceutical. 

• NR is converted by nicotinamide riboside 
kinases (NRK1,2) to NMN, which is 
subsequently converted to NAD+ by 
nicotinamide mono-nucleotide 
adenylyltransferase (NMNAT). 

• Oral supplementation with NR has been 
shown to increase NAD+ in brown adipose 
tissue, skeletal muscle and liver, and to 
improve mitochondrial function in a mouse 
model of diet-induced obesity. 
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Fisetin

• Fisetin is a flavonoid compound that’s 
considered a senotherapeutic, meaning 
it can kill senescent cells.

• It acts as an anticancer agent targeting 
the growth signaling pathways.

• Rodent studies suggest that it may 
reduce the number of senescent 
cells in tissues and extend lifespan. 

• Fisetin can also act as a dietary 
antioxidant for health promotion. 

Quercetin

• Quercetin is a plant pigment (flavonoid). It 
is found in many plants and foods, such 
as red wine.

• It has antioxidant and anti-inflammatory 
effects, which might help reduce 
inflammation, kill cancer cells, control 
blood sugar, and help prevent heart 
disease.

• Quercetin has been shown to be effective 
in cancer prevention and therapy.

• Fisetin and Quercetin have been shown to 
have promising chemo protective 
potential.
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Quercetin

• Promising preliminary investigations 
demonstrating the effect of Quercetin on 
the expression of genes related to cell-
cycle arrest, apoptosis and xenobiotic 
metabolism in human CO115 colon-
adenocarcinoma cells using DNA 
microarray. 

• Quercetin, Caffeic Acid, and Resveratrol 
regulate circadian clock genes and 
aging-related genes in young and old 
human lung fibroblast cells. 

Resveratrol

• Resveratrol is a polyphenol in grapes, 
berries, peanuts, and red wine that may 
promote longevity by activating certain 
genes called sirtuins. It has been shown 
to increase the lifespan of fruit flies, 
yeasts, and nematodes. 

• It is an Nrf2 activator and has been 
shown to alleviate aging-related 
progressive renal injury. 

• Resveratrol regulates cellular defense 
systems against oxidative stress. 
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Resveratrol

• Resveratrol plays a role in the 
regulation of cellular defense systems 
against oxidative stress.

• Resveratrol and Pterostilbene show 
positive effects on aging and longevity.

• It also improves oxidative stress and 
prevents the progression of periodontitis 
via the activation of the Sirt1/AMPK and 
the Nrf2/antioxidant defense pathways 
in a periodontitis model.

Astragalus

• Astragalus membranaceus is a stress-
reducing herb used in traditional Chinese 
medicine. 

• It may help combat aging by reducing 
oxidative stress, promoting immune 
function, and preventing cellular 
damage. 

• Astragalus polysaccharide exerts anti-
Parkinson via activating the 
PI3K/AKT/mTOR pathway to increase 
cellular autophagy levels in vitro. 

• It can also protect against gastrointestinal 
cancers. 
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Epigallocatechin Gallate (EGCG)

• Epigallocatechin Gallate (EGCG) is a well-
known polyphenol compound concentrated 
in green tea. 

• It offers impressive health benefits, with 
research supporting its use to reduce 
the risk of certain cancers, as well as 
other health conditions like heart 
disease.

• Among EGCG’s diverse array of potential 
health-promoting properties is its ability to 
promote longevity and protect against age-
related disease development.

Epigallocatechin Gallate (EGCG)

• EGCG may slow aging by restoring 
mitochondrial function in cells and acting on 
pathways involved in aging, including the 
AMP-activated protein kinase signaling 
pathway (AMPK).

• It also induces autophagy, the process 
by which your body removes damaged 
cellular material. 

• EGCG intake has been associated with a 
reduced risk of all-cause mortality, diabetes, 
stroke, and heart-disease-related death.

• Animal studies have shown that it can 
protect against skin aging and wrinkles 
caused by ultraviolet (UV) light.
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Trimethylglycine (TMG)

• TMG has outstanding effects on controlling 
homocysteine levels in the blood. 

• Homocysteine significantly increases 
around the middle stage of life, and it's 
linked to the development of heart disease 
and stroke.

• In a breast cancer study, having more TMG in 
patients' diets was linked to fewer deaths from 
cancer. 

• In another study of more than 2800 lung 
cancer patients, high betaine intake was 
found to be protective against lung 
cancer.

Trimethylglycine (TMG)

• A study including 193 senior citizens 
showed that an increase in TMG was linked 
to improvements in response time, memory, 
and brain function. 

• People whose TMG levels went up the 
most also saw the most improvement in 
their memories.

• Additionally, TMG is also being explored as 
treatment for other neurological disorders 
such as Alzheimer's disease. 
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L-Theanine

• L-Theanine is an amino acid concentrated in 
certain teas, including green tea. 

• It may help protect against mental decline 
and has been shown to extend the 
lifespan of roundworms by around 5%. 

• L-Theanine attenuates liver aging by inhibiting 
advanced glycation end products in d-
galactose-induced rats and reversing an 
imbalance of oxidative stress and 
inflammation. 

• There is a potential for a neuroprotective effect 
against Lipopolysaccharide (LPS) induced 
inflammation and acute liver injury. 

Glutathione

• Glutathione is the principal intracellular 
antioxidant buffer against oxidative stress and 
mainly exists in the forms of reduced glutathione 
(GSH) and oxidized glutathione (GSSG). 

• The processes of glutathione synthesis, 
transport, utilization, and metabolism are tightly 
controlled to maintain intracellular glutathione 
homeostasis and redox balance.

• As for cancer cells, they exhibit a greater ROS 
level than normal cells in order to meet the 
enhanced metabolism and vicious proliferation.

• Growing numbers of studies have implicated that 
altering the glutathione antioxidant system is 
associated with multiple forms of programmed 
cell death in cancer cells.
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Spermidine

• Spermidine has anti-inflammatory and anti-
antioxidant properties, and can also 
enhance respiration and metabolic function. 

• Increased dietary spermidine intake is 
thought to reduce the risk of diseases 
like cancer, metabolic disease, heart 
disease and neurodegeneration.

• It can also improve memory and slow 
cognitive decline, as autophagy clears 
Alzheimer’s-causing amyloid-beta plaques 
in the brain and can thereby be used to 
prevent memory loss in older people 
suffering from mild dementia. 

Caloric Restriction & Longevity

• Calorie restriction (CR) is a nutritional intervention of reduced energy intake of 
about 25–30% without lack of essential nutrients, with a well-established role in 
extending health span and lifespan in rodent and primate models. 

• Moderate CR in humans enhances multiple metabolic and hormonal factors 
that are implicated in the pathogenesis of age-associated metabolic 
alterations, cancer, and others, which are leading causes of morbidity, 
disability, and mortality. 

• Furthermore, moderate CR can prevent and reverse the harmful effects of the 
accumulation of excessive body fat and obesity, Type II Diabetes, dyslipidemia, 
and hypertension, all factors included in metabolic syndrome (MS) 
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Intermittent Fasting (IF) & Longevity

• Intermittent fasting (IF) encompasses eating 
patterns in which individuals go extended 
time periods (e.g., 16 - 48h) with little or no 
energy intake, with intervening periods of 
normal food intake, on a recurring basis.

• Fasting allows the brain and body to 
take out the day’s trash, repair cells, 
and dampen inflammation. 

• It can also have profound effects on 
improving insulin sensitivity, decreasing 
glucose levels, and improving fatty acid 
profiles.

Intermittent Fasting (IF) & Longevity

• In laboratory rats and mice Intermittent Fasting (IF) and Periodic Fasting (PF)
have profound beneficial effects on many different indices of health and, 
importantly, can counteract disease processes and improve functional 
outcomes in experimental models of a wide range of age-related disorders, 
including diabetes, cardiovascular disease, cancers and neurological disorders 
such as Alzheimer's disease, Parkinson's disease and stroke. 

• Studies of IF (e.g., 60% energy restriction on 2 days per week or every other 
day), PF (e.g., a 5day diet providing 750-1100kcal), and time-restricted feeding 
(TRF; limiting the daily period of food intake to 8h or less) in normal and 
overweight human subjects have demonstrated efficacy for weight loss and 
improvements in multiple health indicators including insulin resistance and 
reductions in risk factors for cardiovascular disease.
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Intermittent Fasting (IF) & Longevity

• The cellular and molecular mechanisms by which Intermittent Fasting 
improves health and counteracts disease processes involve the activation of 
adaptive cellular stress response signaling pathways that enhance 
mitochondrial health, DNA repair and autophagy. 

• Periodic Fasting also promotes stem cell-based regeneration as well as 
long-lasting metabolic effects. 

• Randomized controlled clinical trials of IF versus PF and isoenergetic 
continuous energy restriction in human subjects will be required to establish 
the efficacy of IF in improving general health, and preventing and managing 
major diseases of aging.

Fasting And Neural Autophagy

• Disruption of autophagy—a key homeostatic process in which cytosolic 
components are degraded and recycled through lysosomes—can cause 
neurodegeneration in tissue culture and in vivo. 

• Upregulation of this pathway may be neuroprotective, and much effort is 
being invested in developing drugs that cross the blood-brain barrier and 
increase neuronal autophagy. 

• One well-recognized way of inducing autophagy is by food restriction, which 
upregulates autophagy in many organs, including the liver. 

• This study found that short-term fasting leads to a dramatic upregulation in 
neuronal autophagy via changes in mTOR activity, specifically in mice who 
fasted for 24-48 hours.  
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Exercise & Longevity

• Aging is a natural and complex physiological process influenced by many 
factors, some of which are modifiable. 

• As the number of older individuals continues to increase, it is important 
to develop interventions that can be easily implemented and contribute 
to "successful aging". 

• In addition to a healthy diet and psychosocial well-being, the benefits of 
regular exercise on mortality, and the prevention and control of chronic 
disease affecting both life expectancy and quality of life are well 
established.

Exercise & Neuroprotection

• Regular exercise is associated with pronounced health benefits. The 
molecular processes involved in physiological adaptations to exercise are 
best understood in skeletal muscle. 

• Enhanced mitochondrial functions in muscles are central to exercise-
induced adaptations. 

• However, regular exercise also benefits the brain and is a major 
protective factor against neurodegenerative diseases, such as the most 
common age-related form of dementia, Alzheimer’s disease, or the 
most common neurodegenerative motor disorder, Parkinson’s disease.

• While there is evidence that exercise induces signaling from skeletal muscle 
to the brain, the mechanistic understanding of the crosstalk along the 
muscle–brain axis is incompletely understood. Mitochondria in both organs, 
however, seem to be central players.

35

36

Duplication, citation or distribution of this material in  
whole or part without permission from Erik Reis, DC, DACNB, CBIS is prohibited.

Duplication, citation or distribution of this material in  
whole or part without permission from Erik Reis, DC, DACNB, CBIS is prohibited.



4/21/2025

19

Sleep & Longevity

• Deep Sleep = Increased velocity of CSF for 
clearing out damaged structures and waste

• Energy repletion

• Memory consolidation

• Autophagy and cellular regeneration

• Optimization of blood sugar levels

• Immune optimization

• The list goes on… 

Anti-Neuro-Inflamm-Aging Practices

• Non-Invasive Low-Level Laser Therapy (Vagal N., Head, Intra-Nasal, Abdomen, etc.)

• Intermittent Fasting (IF) / Time-Restricted Eating

• Physical Exercise (HIIT is optimal for mitochondrial health, but for specific populations, low-grade 
cardiovascular exercise & light weight training may be more appropriate; Movement = Life)

• Sleep Support (Habits & Nutrition/Supplementation) 

• Heat/Cold Exposure (Cold/Heat-Shock Proteins)

• Mindfulness/Stress Relieving and Diaphragmatic/Belly Breathing Techniques

• Nutrition/Supplementation 

• Vitamin D3/K2 + Magnesium (Threonate and Glycinate)

• Mitochondrial Support - NR/NMN (NAD+ precursors), Quercetin, Fisetin, ECGC, Methylated B Complex, 
Resveratrol, L-Theanine, etc. 

• Anti-Inflammatory - Turmeric/Curcumin, Resveratrol, Omega 3’s, Berberine

• Gut Support - Spore-based probiotic, SCFA’s, L-Glutamine
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Why Non-Thermal Low-Level Laser?

Why Non-Thermal Low-Level Laser (NTLLL)?

• Non-Invasive

• No Downtime

• No Pain

• Short Treatment Time

• Pain Relieving Properties

• Decreases Swelling

• Improves Blood Flow

• Enhances Energy 

Production

• Optimizes Mitochondrial 

Function

• Anti-Inflammatory

• Immune-Boosting Properties

• Promotes Stem-Cell Production

• Decreases Stress Hormones

• Neuroprotective

• Downregulates Stress 

Responses in Brain

• Accelerated Wound Healing

• Upregulates Collagen Production

• Non-Invasive Fat Loss

• Enhanced Cellular Repair
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Questions & Comments
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