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LONGEVITY



AMBROSIA AND NECTAR

Consumed by the gods to maintain 
their immortality and eternal youth

Churning of the ocean and the elixir of 
eternal life



LONGEVITY





WORLD POPULATION IS AGING 780 MILLION

Accessed from https://data.worldbank.org/indicator/SP.POP.65UP.TO?end=2022&start=1960&view=chart&year=2022



AGING POPULATION OVER 65 (Millions)

Accessed from https://data.worldbank.org/indicator/SP.POP.65UP.TO?end=2022&start=1960&view=chart&year=2022
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AGING POPULATION OVER 65 (%)

Source: Worldbank.orgAccessed from https://data.worldbank.org/indicator/SP.POP.65UP.TO?end=2022&start=1960&view=chart&year=2022
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POPULATION OF THE USA

335.9 million 
+53.5 million
change since 
2000 Accessed from https://data.who.int/countries/840



AGING

• In 2000 about 30 million, 65 
or older

• In 2009, about 40 million, 65 
or older

• In 2022, about 57 million, 65 
or older

• By 2050, 88.5 million 65 or 
older

Source: Census Bureau



FERTILITY RATE IS DECLINING

Source: Worldbank.org



FERTILITY RATE, TOTAL (births per woman) - BRAZIL, 
RUSSIA, INDIA, CHINA, USA, GERMANY

Source: Worldbank.org





LIFE EXPECTANCY

76.4 years

78.8 years in 2019, before the COVID-19 pandemic. 



LIFE EXPECTANCY vs HEALTHY LIFE (QUALITY OF LIFE)

• Shift in focus:

• Extending “healthy life span” the 
period of life when people live 
without disability.



LIFE EXPECTANCY (LE) vs HEALTHY LIFE EXPECTANCY 
(HALE) AT 60 YEARS

From https://www.census.gov/content/dam/Census/library/visualizations/2021/comm/healthy-life-expectancy.pdf



WHAT IS AGING

• An accumulation of damage, to 
macromolecules, cells, tissues 
and organs.

• Refers to a time-sequential 
functional decline of the body 
including weakness, increased 
susceptibility to disease, loss of 
mobility, loss of agility among 
others 

• Eyesight

• Hearing

• Taste

• Touch and Smell

• Arthritis

• Skin condition

• Brain “senior moments”



THEORIES OF AGING

• Programmed theory
• Aging follows a biological timetable. 

The timetable would depend on 
changes in gene expression affecting 
systems responsible for maintenance, 
repair and defense responses.
• Programmed longevity
• Endocrine theory
• Immunological decline theory

• Damage or error theory
• Emphasizes environmental assaults to 

living organisms inducing cumulative 
damage at various levels, wear and 
tear, cross-linking, free radicals

Adapted from: Mercado-Saenz et al., 2010; K. Jin 2010; Pinto da Costa el al., 2016.



HOW ABOUT OUR COMPANION ANIMALS?



CREAM PUFF



AGING PETS
The overall pet population is living longer 
due to better nutrition and vet care

There is a shift towards smaller breeds which 
have a longer life span

45 % of dog owners have a dog aged 7 and 
older, while 46% of cat owners have a cat in 
the oldest age bracket.

Source: Packaged Facts Pet Food in the US August 2022); MRI-Simmons



NUMEROUS STUDIES



However… not many studies on lifespan and 
aging pets



LIFE EXPECTANCY FOR COMPANION ANIMALS

Fig from Tzu-yun Teng et al.; 2022



Fig from Montoya et al.; 2023



REMARKABLE SIMILARITY

As reproduced by Ruple et al., 2022 from Hoffman et al., 2018
data are from the US Census Bureau, and canine data are from the VetCompass database



REMARKABLE SIMILARITY

HUMANS
• Cardiovascular

• Renal and hepatic

• Sarcopenia

• Diabetes

• Obesity

• Joint disease

• Neurodegeneration

• Cataracts

• Immune-mediated illnesses

• Cancer 

CANINES
• Renal and hepatic

• Sarcopenia

• Diabetes

• Obesity

• Joint disease

• Neurodegeneration

• Cataracts

• Immune-mediated illnesses

• Cancer 

Dogs share the same diseases with humans, in particular age-related diseases



THE LONGEVITY QUEST 
For humans and companion animals



Nutrition and Health  Gaps

Life Styles

Environmental

Factors

Genes
Non 

Modifiable?

Modifiable ?

Modifiable ?

Juan Gomez-Basauri, Ph.D. circa 2001



Gen

Lifestyle

Genes

Environment

JGB2024

Regenerative Medicine

JGB2024

Senescence Senolytics
JGB2024

Personalized Medicine

JGB2024



THE MICROBIOME

LIFESTYLE: DIET

From Fellows and Varga-Weisz, 2019



THEORIES OF AGING

Epigenetic 
Programing

Wang et al., 2020, Cell Systems 11, 176–185 August 26, 2020 Elsevier Inc.



Source: Cell 2023 Volume 186 Issue 2 Pages 305-326 (January 2023) DOI: (10.1016/j.cell.2022.12.027)OI: 10.1016/j.cell.2022.12.027

Jae-Hyun Yang et al.; 2023



Krautkramer et al.; 2016. 64(5):982-992. doi: 10.1016/j.molcel.2016.10.025. Epub 2016 Nov 23. Mol Cell.



Miro-Blanch and Yanez, 2019. Frontiers in Geneticshttps://www.frontiersin.org/journals/genetics/articles/10.3389/fgene.2019.00638/full 



Miro-Blanch and Yanez, 2019. Frontiers in Geneticshttps://www.frontiersin.org/journals/genetics/articles/10.3389/fgene.2019.00638/full 



Horvath et al.; 2021

Fernandez pinteno et al.; 2023



LIVE LONG AND PROSPER



Source: World Economic forum. Downloaded from https://www.weforum.org/agenda



SHOCK
FASTING

ACCEPTANCE

STRESS PROOF

STRENGTH

MEMORY







Source: Luis et al.; 2022. https://doi.org/10.3389/fnut.2022.958563

Senolytic drugs

Natural Senotherapeutics



Gen

Lifestyle

Genes

Environment

BRINGS ME BACK



Long & Healthy Life

Lifestyle and diet play a key role 
when we talk about healthy 
lifespan

Downloaded from https://www.nature.com/articles/s43587-023-00395-0/figures/1

De: Pang S. et al.; 2023 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8965453/
De: Sepp et al.; 2022





• Life expectancy has increased both for people and companion 
animals, however, what is important is the last stretch, how well and 
what kind of quality of life one has at this stage

• The current development of life tables for companion animals allows 
for a better understanding of what kind of nutritional and veterinary 
interventions would be needed for life expectancy and healthy life 
span

• Continuing longevity studies will provide valuable insights into what 
factors influence life expectancy and healthy life span for people and 
pets

FINAL THOUGHTS



FINAL THOUGHTS

• As advances in knowledge and deep understanding of the role the 
microbiome plays in aging, will allow to design and develop diets to 
improve the health and wellbeing of not only people but also our 
companion animals. 

• Identifying how individual nutrients affect the gut microbiome and 
epigenetic programing, i.e. understanding their functions and 
interaction with genes will provide the framework for Personalized 
and “Petsonalized” nutrition for a longer, healthy lifespan for people 
and pets



FINALLY
…the secret



…IMPORTANT

• MEANING AND PURPOSE

• FAMILY

• FRIENDS

• COLLEAGUES

• ENJOY THE MOMENT

• DON’T SWEAT THE SMALL STUFF



Count your age by friends, not years. 
Count your life by smiles, not tears.

John Lennon



THANKS!
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