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Aging is Not a Collection of Diseases. It's a Single Thermodynamic Failure.

The Old View: Separate Problems The New View: Downstream Symptoms
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Life is a War Against Disorder.

Living organisms are “dissipative structures” that maintain high order by continuously
exporting high-entropy waste. Aging is the progressive loss of this “anti-entropy” capacity,
where the rate of damage generation exceeds the rate of clearance.

High Entropy / Aging
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Autophagy: The Cellular Anti-Entropy Machine

As the “Central Governor” of lifespan, autophagy is the primary mechanism for
removing high-entropy components (damaged organelles, protein aggregates) and
recycling them into low-entropy building blocks (amino acids, lipids). New Building Blocks

Recycling Plant

Cellular Debris
> >
Engulfment &% Degradation
1 2 3 4
Cargo Engulfment Degradation Recycling

Prepared for Dr. James Truchard and Benjamin Gustafsson
Drafted by ChatGPT-5.2
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The Tipping Point: The Governor Slows Down

Brake Stuck ON Supply Shortage

Hyperactive mTORC1 Transcriptional Repression

Declining expression of key ATG genes
reduces the available machinery for cleanup

Chronically activated by nutrient excess,
mTORC1 inhibits the ULK1 complex,
blocking autophagy initiation

Incinerator Clogged

Lysosomal Dysfunction

Accumulation of undegradable material like lipofuscin
reduces acidification and renders hydrolases inactive.
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Autophagy Failure is the Upstream Cause of Aging’s Hallmarks

() Loss of Proteostasis

Inability to clear toxic, misfolded
protein aggregates.

Cellular Senescence ( |

Accumulated damage from the
above triggers irreversible cell cycle
arrest and a pro-inflammatory state.

AUTOPHAGY
DECLINE

Mitochondrial Dysfunction

Failure of mitophagy leads to accumulation of
ROS-generating “zombie" mitochondria.

Prepared for Dr. James Truchard and Benjamin Gustafsson
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The Engine Room Chokes: Cardiovascular Collapse

From Elastic Pipes to Rigid Tubes An Engine Starved and Stiffened

eNOS Uncoupling: In autophagy-deficient endothelial cells, Proteotoxicity & Lipofuscin: The accumulation of

the eNOS enzyme produces superoxide instead of indigestible “age pigment” and misfolded proteins
protective nitric oxide, transforming the endothelium from physically stiffens cardiomyocytes, causing diastolic
vasoprotective to pro-oxidant and vasoconstrictive. dysfunction (HFpEF).

Prepared for Dr. J Truchard and Benjamin Gu
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The Security Force Becomes the Threat: Inflammaging.

In aged immune cells, autophagic failure is the engine of chronic, low-grade, sterile
inflammation. The body’s own uncleared debris triggers a constant inflammatory response.

Healthy Macrophage

Mitophagy

Aged Macrophage

CONSTITUTIVELY
ACTIVE o0 o
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From Muscle to Metabolism, No System is Spared.

Brain Pancreas
Neurodegeneration - Beta-Cell Failure:
Accumulation of ~ .;_?;f.f':-:. : The Amyloid Trap

Uncleared Islet Amyloid Polypeptide
(IAPP) oligomers form toxic fibrils
that trigger beta-cell death, leading
to Type 2 Diabetes.

poly-ubiquitinated protein "/ 4~
aggregates contributes to ‘
cognitive decline.

1 Liver
Sarcopenia: Wasting Away | MASLD: Drowning in Fat

Failed mitophagy leadsto 77 Impaired lipophagy causes
ROS damage, while the UPS % triglycerides to accumulate,
| leading to steatosis,
lipotoxicity, and insulin
resistance.

strlps contractile proteins,
causing muscle atrophy
and frailty.
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The Goal is Not to Boost, But to Restore Healthy Flux.

Indiscriminately boosting autophagy can be detrimental. The therapeutic goal is to
restore the healthy basal flux that prevents damage accumulation, unclogging the system
and releasing the molecular brakes to restore the body’s innate ability to clean itself.




The Evolutionary Reset:

Intermittent Fasting

Fasting is the most potent physiological
inducer of autophagy. In the absence of
nutrients, insulin levels drop and mTORC1
is inhibited, releasing the primary brake
on cellular renewal.

mTORC1 signal

Autophagy signal

Prepared for Dr. James Truchard and Benjamin Gustafsson
Drafted by ChatGPT-5.2
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The Chemical Switch:
Rapamycin

As the most consistent life-extending
compound in preclinical research,
Rapamycin is an allosteric inhibitor of
mTORCI. It chemically simulates a state of
starvation, robustly inducing autophagy
even in the presence of nutrients.

Proven to reverse age-related cardiac
hypertrophy and rejuvenate the immune
response to vaccines in the elderly.

Rapamycin
(The Switch)

MTORC1 Complex
(The Brake)
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Precision Tools for Cellular Renewal.

“(LX

Urolithin A

A gut metabolite from pomegranates that is a
specific inducer of mitophagy. Human trials show
it significantly improves muscle strength and
mitochondrial function in the elderly by
selectively clearing damaged mitochondria.

£ e

Spermidine

A natural polyamine that induces general
autophagy via epigenetic mechanisms. Dietary
intake correlates with reduced cardiovascular
mortality and improved cognitive function by
supporting proteostasis.
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A Paradigm Shift: From Treating Symptoms
to Restoring Maintenance

EXTEND
HEALTHY
LIFESPAN

i o,
P .

REDUCE SYSTEMIC
DYSFUNCTION

Outcomes: Lower Inflammation,
Improved Metabolism

PREVENT CELLULAR DAMAGE
Outcomes: Proteostasis, Mitochondrial Quality

RESTORE AUTOPHAGIC FLUX

Interventions: Fasting, Rapamycin, Urolithin A, Spermidine
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Aging is a Failure of Maintenance. %u _\m\\
Healthspan is the Prize for Restoring It. j.‘_.;%%x ¥ 20

“The human body is a thermodynamic
anomaly, a structure of A
immense order existing in a L
universe tending toward chaos. X
It sustains this order only through
the ceaseless work of its repair A
systems, of which autophagy isthe <«

. .
most critical.” e ers
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