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How does the brain age and why?  

As the human brain ages, it shrinks. 

 

   Picture 1: Young brain on the left, older brain on the right 

Neurons make a vast proportion of the brain. They have a cell body and a 
nucleus and so on, like other cells. But they are also different, as they are 

specialised to communicate with other cells. Via the axons the neurons send 
signals from one end of the cell to the other end. The way it is picked up is 

via the so called dendrites. A neuron can have hundreds of dendrites. These 
dendrites pick up signals all the time and that’s how the brain 

communicates. Wrapped around the axon is something called myelin that 
is white. 

 

Picture 1: Neurons 

Earlier researchers used to think that the brain shrinks because the cells 

die, but as to current research, it’s the reduction in dendrites which actually 
drives the ageing brain. 

What is a good measure of brain ageing? 
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 It’s magnetic resonance imaging, which is used most widely as a tool for 
studying the ageing brain. 

 It’s a brain scanner. Unlike X-ray, MRI is not harmful to the human body. 

On the scans there is some white stuff and grey staff, called white matter 
and grey matter. The white matter is white, because that’s what the axons 

are. The white matter is a bit like roads, that’s how the information is 
transferred from one side of the brain to the other side. The grey matter is 

where most of the cell bodies and the dendrites are located. It’s also often 
called cortex. 

On the scans of the brain of an 86 year-old one finds much more black 

spots. These might look frightening, but actually they are not. These are 
ventricles, they are filled with a fluid, which bathes the brain inside our 
head. 

 

Picture 3: Brain scan of an 86 year old person 

The whole brain volume goes down with ageing. 

 

Picture 4. Age and brain volume 
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We can also look at something called the cortical thickness: that goes steep 
down with ageing, so the grey matter is reduced a lot with ageing. 

 

Picture 5: Age and cortical thickness 

 

What we can do to age more healthily? 

Brain shrinkage and grey matter reduction is not necessarily a bad thing, 
as there is something called cognitive reserve which helps your brain better 

cope with any declines it faces by ageing. What might drive cognitive 
reserve? 

 Education seems to be very important – Having more education might 

add to cognitive reserve. 
 Occupational complexity has a similar effect – Complex challenges at 

work, for e.g. healing others, learning music notes by heart etc. 
 People`s modifiable lifestyle activities also can add to cognitive 

reserve: 
o intellectual activities (playing chess, learning a language) 

o social activities (hanging out with friends, family) 

o physical activities (especially cardiovascular ones). 
 

 

Picture 6: Some lifestyle factors of brain health 



4 
 

Why is that so? We do not really know for sure why, however, there are 
some theories. Locus coeruleus (LC) produces a chemical called 
noradrenaline. The presence of it has a protective effect on the brain. 

 

Picture 7: Locus coeruleus 

 

What triggers this? What makes LC produce noradrenaline? Some 

researchers think it might be novelty and meeting mental challenges: things 
you have not done before, thinking of things you have not thought before.  

It’s possible that education, occupational complexity and an 

engaged lifestyle what they have in common is that they can all 

challenge you. This theory might explain how cognitive reserve is 
built along the lifespan and how healthy ageing could happen. 

 


