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Scope & Safety Statement 

What this is. A mechanistic framework paired with the author’s single-subject (n-of-1) experience. It is not 

medical advice, and it is not a validated clinical protocol. Physiological responses vary widely between 

individuals. 

Who it is written for. Metabolically healthy, medically cleared adults working under qualified professional 

supervision. 

Who should not attempt the extended-fasting elements. Anyone with type 1 or insulin-treated type 2 

diabetes or any hypoglycemia-prone condition; a history of disordered eating; low body weight, frailty, or 

existing sarcopenia; pregnancy or lactation; significant renal, hepatic, or cardiac disease; or anyone taking 

medications that require food or that affect glucose, electrolytes, or blood pressure (for example insulin, 

sulfonylureas, SGLT2 inhibitors, diuretics, or some antihypertensives). Common medications such as lipid-

lowering agents warrant a review with a physician before any change in eating pattern. 

What “supervised” means here. Physician clearance and medication review before any multi-day fast; 

baseline labs; a defined electrolyte plan; a person aware that the fast is underway; and firm stop-rules — 

lightheadedness, fainting, palpitations, or confusion means the fast ends immediately and medical advice 

is sought. 

 

Executive Summary 
Longevity protocols often lean on extended caloric deprivation (48– to 72+-hour fasting) to trigger autophagy 

and lower cardiometabolic risk. Applied indiscriminately to older adults (60+), prolonged starvation risks the 

opposite of what these individuals need: accelerated loss of skeletal muscle, a downshifted metabolic rate, and 

compromised functional capacity. 

This paper proposes a phased framework built on two complementary—but frequently conflated—

mechanisms. Nutritional autophagy (driven by mTORC1 suppression during energy scarcity) performs systemic 

cellular housekeeping. Exercise-induced mitophagy (driven by AMPK activation and mechanical strain) 

selectively renews mitochondria in working muscle. Structured as an acute Correction Phase followed by a 

sustained Performance Phase, the approach aims to bias the body toward fat loss while preserving—and where 

possible building—lean mass. 
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One clarification frames everything that follows. The fat lost during fasting is mobilized principally by lipolysis 

and β-oxidation—the hydrolysis of stored triglyceride to free fatty acids that are then burned—not by 

autophagy. Autophagy (and its lipid-droplet subtype, lipophagy) is a parallel quality-control process that 

recycles cellular components; its role in clearing a visceral fat depot is not established in humans. Keeping these 

two engines distinct is what allows the framework to be both honest and useful: fasting is used as a bounded 

metabolic and cellular-renewal tool, while training and protein do the work of protecting muscle. 

1.  Two Pathways of Cellular Clearance — and What Each Actually Does 

1.1  Systemic autophagy and fat mobilization during energy scarcity 

Three processes are easy to blur and worth separating. Lipolysis (via hormone-sensitive lipase and ATGL) 

hydrolyzes stored triglyceride into free fatty acids that undergo mitochondrial β-oxidation — this is the fat-

burning pathway. Autophagy is the lysosomal recycling of intracellular proteins and organelles for reuse. 

Lipophagy is a selective form of autophagy that turns over lipid droplets; it was first characterized in liver and 

hepatocytes5, and whether it meaningfully degrades skeletal-muscle or visceral-depot fat in humans remains 

under-characterized. 

The autophagy trigger itself is well mapped. When circulating amino acids (notably leucine) and insulin stay 

low, mTORC1 is downregulated, disinhibiting the ULK1 complex and initiating autophagosome formation1,2. 

This systemic “housekeeping” clears damaged proteins and organelles and supports hepatic lipid handling. 

Evidence caveat. Much of the popular “24-hour / 48-hour” autophagy timing is extrapolated from rodent 

and cell-culture models. Human in-vivo autophagy is difficult to measure, and the fasting durations 

required to meaningfully upregulate it in people are not firmly established. Timing claims in this paper 

should be read as mechanistic rationale, not settled human dose-response. 

 

The sarcopenic limitation is real but has nuance. Prolonged fasting drives gluconeogenesis, drawing partly on 

amino acids liberated from skeletal muscle, which can produce net nitrogen loss in anabolically resistant older 

adults. At the same time, AMPK-driven autophagy within muscle is protective during fasting, clearing damaged 

components. The practical implication is not “fasting destroys muscle,” but rather: in older adults, prolonged 

or repeated fasting without a loading stimulus tips the balance toward catabolism. That single fact is why 

resistance training must continue through the correction phase (§3.1), not pause during it. 

1.2  Exercise-induced autophagy and mitophagy 

Mechanical work triggers clearance through a local energy crisis rather than systemic starvation. High-tension 

contraction consumes ATP, raising the AMP:ATP ratio and activating AMP-activated protein kinase (AMPK). 

Activated AMPK phosphorylates ULK1 at Ser555 and inhibits mTORC1 via raptor, initiating autophagy inside 

the contracting fiber1,3,4. Crucially, this is selective: it targets damaged, fragmented mitochondria for removal 

(mitophagy) and signals fresh mitochondrial biogenesis through PGC-1α. 

Which exercise drives mitophagy. The AMPK–ULK1–Ser555 mitophagy pathway is best established for 

aerobic/endurance contraction; the landmark demonstration used treadmill running4. Resistance 

training’s signature adaptation is mTOR-driven hypertrophy, not primarily mitophagy. The honest division 
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of labor: the Zone-2 aerobic component is a legitimate driver of the mitophagy / PGC-1α renewal, while 

resistance training builds and defends contractile tissue. Both are needed; crediting heavy lifting alone 

with the mitochondrial renewal overstates the resistance arm. 

 

The synergy is the point: because exercise-induced autophagy is local and does not require systemic starvation, 

the trainee can eat adequate daily protein—supporting hypertrophy—while still capturing deep daily cellular 

recycling. This is the mechanistic basis for reserving extended fasting as an occasional tool rather than a chronic 

state. 

2.  Comparative Mechanism Matrix 

Table 1. Nutritional (fasting) vs. mechanical (training) clearance — corrected. 

Dimension Nutritional autophagy (fasting) Mechanical / exercise (training) 

Primary kinase axis mTORC1 downregulation AMPK / ULK1-Ser555 upregulation 

Cellular target Systemic recycling (liver, proteins, 

organelles, senescent debris) 
Segmental mitophagy (skeletal muscle, 

endothelium) 

How fat is reduced Lipolysis + β-oxidation (autophagy is a 

parallel process, not the fat engine) 
Energy expenditure + post-exercise 

EPOC 

Effect on lean mass Catabolic risk if prolonged/unloaded in 

older adults 
Anabolic / hypertrophic (mTOR-driven) 

Mitochondria Basal turnover from energy deficit Active mitophagy + PGC-1α biogenesis 

(chiefly aerobic) 

Glucose handling Systemic insulin-sensitivity reset Insulin-independent GLUT4 

translocation 

Optimal cadence Bounded / occasional corrective Daily / high-frequency 

Key correction vs. the prior edition: fat-mass reduction during fasting is attributed to lipolysis/β-oxidation, with autophagy/lipophagy as 
a parallel cellular-quality process rather than the depot-fat-burning mechanism. 

3.  The Two-Phase Framework 

3.1  Phase I — Correction (bounded visceral-fat reduction) 

Objective: reduce elevated visceral adipose tissue (VAT) and restore insulin sensitivity. VAT is not inert — it 

releases inflammatory cytokines (IL-6, TNF-α) that impair peripheral glucose uptake, and in men in their eighth 

decade it independently predicts stroke and myocardial infarction even after adjustment for total fat mass12. 

Reducing it is a high-value target. 

The design principle is bounded, because §1.1 established that prolonged, repeated fasting risks muscle in this 

population. Rather than open-ended multi-day fasts “until DEXA normalizes,” the correction phase is 

structured to protect lean tissue while it works: 

• Make shorter stressors the workhorse. A daily 16–18-hour eating window, with occasional 24–36-hour 

fasts, carries most of the load. Extended 48–72-hour fasts are used sparingly and as a defined, capped 

block — not an indefinite cycle — with VAT on DEXA as the exit gate. 
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• Train through the correction. Resistance training continues throughout Phase I. The mechanical anti-

catabolic signal is precisely what makes the fat loss muscle-sparing; dropping it during a deficit is what 

converts fat loss into muscle loss. 

• Feed and buffer the fast. Adequate protein on eating days, deliberate electrolyte management on fasting 

days, and the medical supervision defined in the scope box. 

• Monitor lean mass, not just fat. DEXA tracks both compartments. If lean mass trends down, the response 

is to lengthen refeeds and reduce fast frequency — the correction is subordinate to preserving muscle, not 

the reverse. 

Stated plainly: extended fasting carries a muscle-catabolism risk in older adults. The bounded, training-

anchored, lean-monitored design above is the mitigation. This keeps Phase I consistent with the warning in 

§1.1 rather than in tension with it. 

3.2  Phase II — Performance (recomposition & daily mitophagy) 

Once VAT is normalized and insulin sensitivity restored, frequent multi-day fasting becomes 

counterproductive. The engine shifts to muscle protein synthesis (MPS), hypertrophy, work capacity, and daily 

exercise-induced mitophagy. 

Feeding structure — revised. The prior edition’s single-bolus OMAD works against the anabolic-resistance 

premise the paper itself makes. Aging muscle needs a higher per-meal leucine/protein dose to cross the MPS 

threshold (roughly 0.4 g protein/kg, ~30–40 g, per feeding), and the MPS response to a single sitting plateaus 

— surplus protein beyond the “muscle-full” ceiling is oxidized, not built7. The better structure for an older adult 

is therefore two to three threshold-crossing feedings across a moderate daily window (e.g., 8–10 hours), 

rather than one large meal. The pre-sleep casein anchor is kept — it is genuinely evidence-based, sustaining 

overnight MPS8. 

Training density — revised. Compressing rest to “sub-two-breath” intervals holds a Zone-2 heart rate and 

drives intramuscular hypoxia, but it also caps the load and volume that can be moved. In trained men, longer 

rest (~2–3 minutes) produced greater strength and hypertrophy than 1-minute rest10. The reconciliation: use 

longer rest on the primary heavy compound lifts to protect the hypertrophy and strength stimulus, and reserve 

short-rest, high-density work as deliberate metabolic conditioning (a glucose-disposal and cardiovascular tool) 

rather than the main muscle-building driver. 

Zone-2 conditioning. Retained — 25–30 minutes of steady incline work. Beyond cardiovascular benefit, this 

aerobic component is a principal driver of the mitophagy / PGC-1α renewal described in §1.2, so it earns its 

place on mechanistic grounds, not just as “cardio.” 

Quarterly reset. An optional single extended fast roughly every 90 days can serve systemic renewal without 

disrupting the training block — subject to the same clearance, contraindications, and stop-rules as any 

extended fast. 

4.  Glucose Disposal Kinetics 
A conditioned muscle mass behaves as an expansive “glycogen sink.” The mechanism is sound and well cited: 

muscle contraction translocates GLUT4 to the sarcolemma independent of insulin, pulling circulating glucose 



Skoda Research Hub  ·  White Paper SRH-2026-04 (v2)  ·  Page 5 of 6 

into the fiber — and this contraction pathway remains intact even in insulin-resistant states9. That is why 

exercise lowers glucose even where insulin signaling is impaired. 

During heavy sessions, catecholamine-driven hepatic glycogenolysis can produce transient glucose upticks (for 

example, into the ~130–140 mg/dL range) that are then rapidly cleared into recovering myocytes. In the 

author’s own continuous-glucose data, post-excursion values return to a tight ~80–110 mg/dL baseline with a 

flat overnight profile. 

Framing note. The glucose traces described here are the author’s own single-subject observations, offered 

as illustration. The GLUT4 mechanism is general and cited; the numbers are personal and not a population 

claim. 

5.  Implementation Rules 
• Rule 1 — Match the tool to the phase. Extended fasting is a bounded corrective for elevated visceral fat, 

not a chronic practice. Once composition is re-established, shift to muscle preservation and daily training. 

• Rule 2 — Train through the deficit. Never drop resistance training during a fat-loss phase; the mechanical 

signal is the mechanism that keeps fat loss muscle-sparing. 

• Rule 3 — Cross the leucine threshold repeatedly. Distribute protein across two to three feedings of ~0.4 

g/kg (~30–40 g) plus a pre-sleep casein dose; do not rely on a single daily bolus, which leaves most of the 

day catabolic in an anabolically resistant body. 

• Rule 4 — Program rest by goal. Longer rest (~2–3 min) on heavy compounds for strength and hypertrophy; 

short-rest density work as metabolic conditioning, not as the primary growth stimulus. 

• Rule 5 — Gate on data and safety. Track fat and lean on DEXA, monitor labs, obtain medical clearance, 

and honor every contraindication in the scope statement. 

6.  Limitations & Evidence Grade 
• n-of-1. The author is the subject; personal results are illustrative, not generalizable. 

• Extrapolated timing. Autophagy duration thresholds derive largely from rodent and cell models; human 

in-vivo evidence is limited and inconsistent. 

• Lipophagy scope. Characterized in liver; its contribution to skeletal-muscle or visceral-depot fat in humans 

is unproven. 

• Protein distribution. The per-meal threshold is well supported; whether distribution changes long-term 

body composition is supported mechanistically but shown inconsistently in RCTs. 

• Single-subject glycemia. CGM observations are one individual’s and not a controlled dataset. 

• Not a substitute for care. Nothing here replaces individualized medical guidance, particularly around 

fasting and medications. 
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