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Aging is a Catalyst of Chronic Diseases

➢ If we understand how we age and optimize the pace and quality, this could be one of the most 

powerful interventions to increase healthspan.



Biological Responses Implicated in Metabolite-Controlled
Longevity Pathways

Di Francesco et al., Science 362, 770–775 (2018)



Can we use “Anti-Aging” Dietary Approaches to Treat Diseases?
Example: Cancer

Fontana et al. Science. 2010 Apr 16;328(5976):321-6.

FMD



Fasting-induced Differential Stress Resistance

A/J CD-1 Nude

Proc Natl Acad Sci U S A. 2008 Jun 17;105(24):8215-20

→ Detrimental if fasting induces similar protection in cancer cells!!!



The Hallmarks of Cancer: 
Oncogenes in Pro-aging Pathways

Fasting

Fontana L, Partridge L, Longo VD. Science. 2010 Apr 16;328(5976):321-6. Hanahan D, Weinberg RA. Cell. 2000 Jan 7;100(1):57-70.



Fasting-induced Differential Stress Resistance & Sensitization
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Fasting-induced Differential Stress Sensitization

Multiple fasting cycles are as effective as chemotherapy and improve the 
efficacy against breast and melanoma cancer cells in mice.

Sci Transl Med. 2012 Mar 7;4(124):124ra27



Fasting-induced Differential Stress Sensitization

Fasting-Mimicking Diet (FMD) Prevents Resistance to Combined Fulvestrant and Palbociclib

Caffa et al, Nature, 2020



Fasting-induced Differential Stress Sensitization: 
Relevance for Cancer Patients?
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Average self-reported severity of symptoms in patients that have received chemotherapy 

with or without fasting  

Safdie et al, Aging 2009



Fasting-induced Differential Stress Sensitization: 
Relevance for Cancer Patients?

Nat Commun. 2020 Jun 23;11(1):3083.

FMD shows promising results as an 

adjunct to Neoadjuvant Chemotherapy 

for Breast Cancer



Fasting to Optimize Cancer Management: *a simplified view



Mechanisms of Antitumor Fasting/FMD

Vernieri et al. Cell Met. Volume 36, Issue 8, 6 August 2024, Pages 1644-1667



Fasting/FMD-based Strategies to Boost Cancer Treatment

Vernieri et al. Cell Met. Volume 36, Issue 8, 6 August 2024, Pages 1644-1667



Conclusions & Outlook

➢Diets (among other lifestyle factors) present a powerful tool to 

prevent, or at least delay the onset of many chronic, age-related 

diseases. 

➢ Fasting cycles can improve the efficacy of cancer treatment.

FMDs in the treatment of aging-related diseases

Preclinical findings:

• Reverses Type 1, Type 2 diabetes

• Reduces symptoms of MS

• Protects again chemo-toxicity

• Sensitizes cancers to chemotherapy

Clinical findings

?



Thank you!
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