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•AMPK — The metabolic stress sensor (like a low battery mode)

•5'-Adenosine Monophosphate-Activated Protein Kinase

Triggered when: Cellular energy is low → high AMP/ATP ratio, low glucose, 
exercise, fasting, calorie restriction, many polyphenols (e.g., resveratrol, 
quercetin in smaller doses).

•The main job (catabolism: breaking down / conserving):
• ↑ Glucose uptake
• ↑ Fatty acid oxidation
• ↑ Mitochondrial genesis
• ↑ Autophagy
• ↓ Protein synthesis, lipid synthesis, cell growth & proliferation

*Inhibits mTOR

AMPK



•mTOR — The Nutrient & Growth Sensor (A lot of resources mode)

•mechanistic Target Of Rapamycin (two complexes, but mTORC1 is main)

Triggered when: Nutrients are abundant → amino acids (especially 
leucine), insulin/growth factors (IGF-1, insulin), high energy, normal O2.

•The main jobs (anabolic: building):
• ↑ Protein synthesis 
• ↑ Lipid synthesis
• ↑ Cell growth, proliferation, hypertrophy
• ↓ Autophagy (strongly suppresses autophagy)

*Turned on via amino acid exposure, calorie intake.

mTOR



Condition AMPK Activity mTOR Activity Action Triggers

Fed + insulin spike Low High

Build 
muscle/proteins, 

store energy

Big meal, carbs + 
protein

Fasting / calorie 
restriction

High Low
Recycle, fat burning, 
autophagy ↑

16+ hr fast, low 
calories

Endurance Training High Low–medium

Mitochondrial 
adaptation, fat 

oxidation

Long run/cycling

Resistance Training Variable/low Very high
Muscle protein 
synthesis ↑

Lifting + post-
workout meal

Chronic 
overfeeding/obesity

Low Chronically high
Insulin resistance, 
reduced autophagy

Constant high 
nutrient intake

The AMPK    mTOR See-Saw (Most Important Crosstalk)



•Autophagy – the main process where cells recycle damaged organelles, 
misfolded proteins, etc.

mTOR strongly blocks autophagy

AMPK strongly promotes autophagy:

•Most longevity, anti-aging, and anti-cancer strategies that work in animal 
studies (calorie restriction, fasting, metformin, rapamycin, exercise, spermidine, 
etc.) leverage ↑ AMPK + ↓ mTORC1 → ↑ autophagy + better mitochondrial health.

*Prolon style interventions using food but avoiding specific amino acids
 (leucine, methionine, cysteine) to dampen mTOR activation.

Autophagy



Scenario AMPK Level mTOR Level Net Impact Mechanism

Calorie deficit / 
fasting

High Low

Strong fat loss, 
improved insulin 

sensitivity

Fat oxidation ↑, 
lipogenesis ↓, 

autophagy ↑

Endurance 
exercise

High Suppressed

Fat burning, 
mitochondrial 

adaptation

Energy stress → 
AMPK dominance

Resistance 
training + fed 

state

Variable/low High

Muscle building > 
fat loss (short-

term)

mTOR drives 
anabolism

Chronic 
overeating

Low High
Weight/fat gain, 
insulin resistance

Anabolic overload, 
reduced oxidation

GLP-1 drugs (e.g., 
semaglutide)

Enhanced Reduced

Significant weight 
loss (15–20%+ in 

trials)

Liver/adipose 
mTOR↓ + AMPK↑, 

appetite ↓

The AMPK–mTOR Balance in Weight Loss Scenarios













Glucose Support Bundle
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