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Is Aging Necessary ?  

View A

Aging unavoidable, biological 

breakdown

Disease oriented treatment

View B

Prevent Aging

Slow or reverse aging processes 

Conundrum:  Does evolution select long life or lifespan ?  

Workshop:  
biological 
aging metrics

THEORIES OF AGING

1959  SOMATIC MUTATION

Sziliard

1963  ERROR CATASTROPHE

Orgel

1968  CROSS LINK THEORY

Bjorksten

1968  PROGRAMMED SENESCENCE

Hayflick

1969  IMMUNE THEORY

Walford

2000 EPIGENETIC

Horvath
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Autophagy, proteostasis and stress responses decline
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Measurement

DNA methylation patterns

Physiologic / blood markers

Stem cell and progenitor cell aging 

Cell Stem Cell (2025) /doi.org/10.1016/j.stem.2025.07.013 

Inflammaging

1. doi.10.1210/jc.2010-0473

2. doi.org/10.1161/01.ATV.20.4.10

3. doi. 10.1016/j.annepidem.2021.12.007

4. doi. 10.1503/cmaj.190976  

CRP

CRP

IL-10

IL-1RA

TNFR-1

IGF-1

IL-6

CRP
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1. doi.org/10.1093/qjmed/hcad237

2. doi.org/10.1093/sleep/zsad312

3. Doi. org/10.1093/gerona/gly016

1. doi:10.1001/jamanetworkopen.2021.38920

2. doi.org/10.1136/bmj.e4933 
3. doi:10.1016/j.psyneuen.2022.105753

1. dio.10.1016/j.jacl.2008.06.004

2. dio.org/10.2337/dc19-0292
3. dio.org/10.1016/j.freeradbiomed.2009.03.025 

MechanismExamplesClass

Increase NAD, activate sirtuins, 

mitochondria, DNA repair

Nicotinamide RiboseBioenergetics: NAD + booster

AMPK/mTOR modulation, 

better autophagy & proteostasis

Metformin, rapamycin, 

spermidine

Autophagy / mTOR inhibition

Clear senescent cells and 

suppress inflammation 

Fisetin, Quercetin (±Dasatinib)Inflammaging / Senolytics

Energy sensing & insulin 

sensitivity

Berberine, ALA, EGCGMetabolic / AMPK activators

Suppress inflammation, 

improve stress response Anti 

oxidants

Curcumin, BoswelliaSenomorphics

N acetyl cysteine, sulforaphaneAnti oxidants

Sirtuin & AMPK activationResveratrolCaloric restriction mimetics

1. Science Translational Medicine (2014)  doi.10.1126/scitranslmed.3009892
2. Lancet Healthy Longevity 2:E250, 2021
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Dasatinib & Quercitin (Tyrosine kinase inhibitor) 

UBX0101 (p53 stabilizer for apoptosis)

Fenestin (BCL-2 inhibitor and attenuator of mTor & NFKB)

1 Lancet eBioMed 40:554, 2019
2 Lancet eBioMed 47:446, 2019

3 Trials 25:698, 2024

Target / Strategy What goes wrongOrganelle

Lonafarnib inhibits 

farnesyltranferase (extends 
Progeria lifespan) 

Nuclear lamina, nuclear 

pores, and rDNA 
transcription

Nucleus

Boost Transcription Factor EB 
(TFEB)

Defective acidification and 
cargo processing

Lysosomes

Small molecule proteasome 

activators (TCH-165, IU1

Activity declinesProteosomes

Modulate integrated stress 

response

ER proteostasis declinesEndoplasmic reticulum

PPAR agonists and plasmalogen 

(for cognitive aging) 

Reduced ROS 

management, biogenesis, 
and importation 

Peroxisomes

Fauja Singh  114 y.o.
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PLoS Medicine, 9(11): e1001335. https://doi.org/10.1371/journal.pmed.1001335

Green = muscle

Red = peripheral fat

Yellow = central fat

Mitochondrial protein levels 
comparable btw young and old 
active, while 50% less in 

sedentary old
DOI: 10.1113/JP273950 

Doi 10.3389/fphys.2020.00572 

PostPreIntervention Test

20.55

23.08

21.27

21.43

Control

HIIT

Grip strength 

15.85

20.54

15.11

15.98

Control

HIIT

30 second  

sit – stand

1.77

1.97

1.80

1.81

Control

HIIT

Gait speed

Doi: 10.1519/JSC.0000000000001895

HIIT improvementInterventionStudy 

Heart Rate RecoveryM/F elite athletes2017 Swedish study 

doi: 10.3389/fphys.2017.00562

FBS and LDL 

No physiological difference vs. MICT

M/F older adults 

(average = 67)

2020 Brazilian study 

doi: 10.3389/fphys.2020.00572

VO2 peakM/F older adults w/ 

metabolic syndrome

(average = 67)

2022 Portuguese study

DOI:10.1590/1517-

8692202228042020_0122

Resting Heart Rate, Systolic BP, fitness 

and balance (TUG test) 

Age range 60 - 812024 Meta analysis (n = 44) 

doi: 10.1186/s40798-024-

00767-9
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doi:10.1001/jamainternmed.2013.6473

• NU-AGE study

• Central MRI study

CR
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•Preserve/build muscle: 2–3 days/wk of resistance training

.
•Stay active daily (walking/steps + some aerobic work) to 
support TEE as activity tends to drift down with age.

•Prioritize protein across meals and adequate sleep; both 
support muscle and insulin sensitivity. (e.g., 2 mg leucine for 
men with meal) 

•Track waist circumference and labs (fasting glucose, A1c 
± OGTT if at risk).

Physiologic Cognitive

Psychomotor vigilance test

Color Word Interference

Digit Symbol Substitution

Sustained Attention to Response 
Task
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