
Based on the provided research, maintaining tendon elasticity in seniors requires addressing 
three specific mechanisms: circadian "molecular jetlag" (synchronizing the daily clock of 
tendon cells), glycation (preventing sugar-induced stiffening), and senescence (removing 
"zombie" cells). 
Here is a non-injectable, circadian-driven protocol derived from the texts. 

Phase 1: The Circadian "Load & Synthesis" Routine 
Frequency: Twice Daily (Morning & Evening)Goal: Tendon cells (tenocytes) operate on a 
circadian clock. They assemble tissue during the day (active phase) and synthesize procollagen 
at night (rest phase). Misaligning nutrients with this cycle leads to weaker, disorganized tendons 
1, 2. 

Morning: The "Assembly & Protection" Blend 
Timing: 60 minutes before your daily activity or exercise. 

●​ 15g Hydrolyzed Collagen or Gelatin: Provides glycine and proline. Consuming this 1 
hour before activity utilizes the "sponge" effect, where movement drives nutrient-rich fluid 
into the avascular tendon core 3. 

●​ 200mg Vitamin C: An obligate cofactor for collagen synthesis. Without it, the collagen 
triple helix cannot stabilize. It also acts as an antioxidant to prevent oxidative damage 
during movement 4, 5. 

●​ Green Tea Extract (EGCG): 
●​ Why: Inhibits the formation of Advanced Glycation End-products (AGEs). AGEs cause 

"cross-linking" in collagen, which makes elderly tendons brittle and stiff. EGCG also 
inhibits collagenase, preventing matrix breakdown 6, 7. 

Evening: The "Synthesis & Resolution" Blend 
Timing: 1 hour before bed (during the Rest Phase). 

●​ 3–4g Glycine (or more Gelatin): Procollagen synthesis occurs predominantly at night in 
the endoplasmic reticulum. Glycine fuels this process and lowers body temperature to 
improve sleep quality, which is vital for growth hormone secretion 2, 8. 

●​ Curcumin (Bioavailable): Enhances tendon cell proliferation and suppresses 
pro-inflammatory cytokines (like IL-1β) that degrade tendon tissue 4, 9. 

●​ Melatonin (Oral or Topical): 
●​ Why: Melatonin modulates the circadian clock and suppresses inflammation and fibrosis 

via the PI3K/AKT pathway. It specifically helps prevent adhesions that stiffen tendons 10, 
11. 

Phase 2: The "Senolytic & Stress" Pulse 
Frequency: 3 to 4 consecutive days, once per month.Goal: To clear accumulated senescent 
cells (which secrete toxins that degrade elasticity) and allow for heavier loading without 
degeneration. 



The Protocol 
●​ Quercetin (500mg - 1000mg): 
●​ Mechanism: A potent senolytic that eliminates senescent cells in aging tendons 12, 13. It 

protects against oxidative stress and matrix degradation, helping maintain structural 
integrity 14. 

●​ Fisetin (Concentrated Source or Supplement): 
●​ Mechanism: Another natural senolytic that reduces senescence markers and extends 

healthspan. Strawberries are a natural source, but supplements or freeze-dried powders 
provide the necessary therapeutic concentration 15. 

●​ Metformin (Oral or Topical Lotion): 
●​ The "Strenuous Exercise" Key: You mentioned performing strenuous exercise during this 

phase. Normally, mechanical overloading causes tendon degeneration by releasing a 
molecule called HMGB1. Metformin specifically inhibits HMGB1 and activates AMPK, 
preventing the degeneration caused by heavy loading 12, 16, 17. This allows seniors to 
engage in the heavy loading required to stimulate tendon strength without incurring the 
usual inflammatory damage. 

●​ Rapamycin (if available/prescribed): 
●​ Mechanism: Long-term administration has been shown to maintain tendon stiffness 

levels comparable to younger adults by altering molecular aging pathways 12, 8. 

Supportive Dietary Additions (The "Lubrication" Factor) 
Frequency: 2–3 times per week. 

●​ Avocado/Soybean Unsaponifiables (ASU): This lipid fraction stimulates TGF-beta and 
inhibits matrix-degrading enzymes (MMPs), promoting repair and lubrication of the 
tendon matrix 18, 19, 20. 

●​ Nicotinamide Mononucleotide (NMN): Promotes Sirtuin (SIRT1/SIRT6) expression, 
which protects tenocytes from cell death and oxidative stress 21, 22. 

Critical Constraints (What to Avoid) 
●​ Avoid Fluoroquinolone Antibiotics (e.g., Ciprofloxacin): These drugs are toxic to 

tendons, causing oxidative stress, mitochondrial damage, and cell death, significantly 
increasing rupture risk 23, 24, 25. 

●​ Avoid NSAIDs (Ibuprofen) Pre-Exercise: NSAIDs block prostaglandin E2, which is 
necessary for the adaptive increase in collagen synthesis following exercise. Taking 
them before loading abolishes the tendon's ability to strengthen itself 26. 

●​ Avoid Glucocorticoid Injections: These induce senescence (aging) in tendon cells and 
reduce collagen production, leading to long-term tissue wasting 27, 28. 

Summary Table 
Phase,Time,Key Ingredients,Mechanism 
Daily,AM (Pre-Exercise),"Gelatin, Vit C, Green Tea",Loads matrix with precursors; blocks 
stiffening (AGEs) 



Daily,PM (Pre-Sleep),"Glycine, Curcumin, Melatonin",Fuels nocturnal collagen synthesis; 
prevents fibrosis 
Pulse,3-4 Days/Month,"Quercetin, Fisetin, Metformin",Kills senescent cells; allows heavier 
loading without damage 
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