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What happened? Why??



Key Questions about Ageing

• Why does ageing occur?

• Is there a limit to the human life span?

• Does increasing longevity mean an 

inevitable population explosion?

• Do longer lives mean more diseases?

• Can we afford increasing life spans?



What Is Normal Ageing?

Why is the Aged Cell (or Organ) 
More Vulnerable to Pathology?



Progress Through the Stages of Life

Then

Now
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Age-related Frailty, Disability, and Disease

Accumulation of Cellular Defects

Random Molecular Damage
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Ageing and Development



DNA

RNA

PROTEIN

Degradation
or

aggregation (e.g.b- amyloid)

Antioxidants

Sources of Cellular Damage
Copying errors,
Telomere shortening

Mutations
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Disease A

Disease B

Disease C

‘Upstream’ ‘Downstream’

Multi-Stage Progression of Age-Related Disease



Beating the Biological Clock

Chronological Ageing

Biological
Ageing

‘Wrong’ lifestyle
•Excess calorie intake
•High saturated fats
•Low micro-nutrients
•Too little exercise
•Poor glucose tolerance
•Stress
•Smoking

‘Right’ lifestyle
•Energy balance
•Maintain glucose sensitivity
•Low saturated fats
•Rich micro-nutrient diet
•High exercise level
•Low to moderate stress



Factors Influencing Longevity and Health Span

� Genes
� Nutrition
� Lifestyle
� Environment
� Socioeconomic status
� Attitude
� Chance

These factors and their interactions are being studied in the 
Newcastle 85+ Study; a 5-year prospective study of biological, 
clinical and psychosocial factors associated with healthy ageing
funded by MRC/BBSRC.



Do longer lives mean more diseases?

� For many important diseases, age is the largest 
single ‘risk factor’.

� Understanding why aged cells and organs are 
more vulnerable to pathology will open new 
paths to prevention and cure.

� At present, we have many medical research 
institutes but very few of these include research 
on the science of intrinsic ageing.

The coming decades are likely to see greatly expanded 
research on the mechanisms underpinning both normal 
ageing and age-related diseases.
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The Traditional View of Ageing

� The ageing process is biologically determined (we are 
programmed to die) with an inbuilt limit to lifespan

� The ageing process is one of progressive, irreversible 
loss of functional capacity and of quality of life

� Ageing is a distinct, degenerative phase of the life 
cycle

� Diseases of ageing are distinct from the intrinsic 
underlying processes of ‘healthy’ ageing.

We are programmed for survival not death.

Intrinsic ageing and many age-related diseases 
share common underlying mechanisms.

Youth and age are a continuum

Ageing is intrinsically malleable

A New View of Age


