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Aging brain

Brain aging is characterized by physical and chemical changes 
in neurons manifested as a decline in the cognitive function.
Recent studies indicate normal brain aging is associated with 
subtle morphological  and functional alterations in specifi c 
neuronal circuits rather than large scale loss of neurons. Loss 
of neurons is compensated by expanding dendritic branching 
and synaptic contacts as compared to age related neurodegen-
erative disorders where compensation does not occur. 

Th e brain is constantly changing with age. Th ere are approxi-
mately 86 billion neurons and 85 billion glial cells. Histori-
cally it was suggested that there is an accelerated rate of brain 
shrinkage aft er age 50 and an irreversible loss of neurons. Th e 
current perspective is that there is an insignifi cant loss of neu-
rons, there is neuronal atrophy and loss of synaptic connec-
tions and also evidence of brain plasticity. 

During aging there is a progressive accumulation of damaged 
molecules. Neurons and glial cells may adapt by producing 
new neurons, growth of axons and dendrites and remodeling 
neuronal circuits. If adaptation is not successful damage to the 
neurons result in synaptic dysfunction, dendrite regression, 
neuronal degeneration and death. Studies have shown that 
neural stem cells capable of producing neurons and astrocytes 
are maintained in a self replicating state. Under appropriate 
conditions the stem cells can form neuron progenitor cells 
and diff erentiate into neuron or glial cells. Apolipoprotein E 
produced by astrocytes can promote neuronal survival and 
outgrowth and may play important roles in adaptive respons-
es to aging and brain injury.

 MRI studies of the regional distribution of age-related gray 
matt er volumetric reductions have shown the greatest eff ects 
in frontal lobe, followed by the temporal lobes . Th e morphol-
ogy of prefrontal cortex neurons seems to be more vulnerable 
to the eff ects of ageing. Prefrontal cortex is important for com-
plex decision making and higher executive functioning. As 
the number of synapses decrease learning and adapting take 
longer. Hippocampus is important in forming new memories 

of experienced events. Th ere has shown to be a decline in hip-
pocampal- dependent memory and changes in hippocampal 
synaptic plasticity with aging.

Fluid intelligence such as tasks that involve quick thinking 
and information manipulation decline with aging. Crystal-
lized tasks that tap well-learned skills, language and retrieval 
of well-learned knowledge are not aff ected as much with ag-
ing. 

Working memory (short term) which is reliant on prefrontal 
cortex declines with aging. With age, it becomes harder to ig-
nore irrelevant information. It also becomes harder to switch 
between tasks with diff erent requirements. Older adults are 
not as adept as younger adults at performing motor tasks. But 
they are equally skilled in learning, retaining, and transfer-
ring motor skills if they are allowed to pace themselves during 
learning.  

Semantic memory (world knowledge, facts) which is reliant 
on temporal lobe is preserved with aging. With age, it becomes 
harder to ignore irrelevant information. It also becomes hard-
er to switch between tasks with diff erent requirements.

Long term memory which relies on hippocampus is usually 
preserved but older people must  retrieve  information (e.g., 
people’s names). It is bett er when cues are given.

Th ere is increased bilaterality in the brain hemispheres and 
function.  As a result of  contralateral  recruitment, cognitive 
functions that are strongly lateralized in the healthy brain may 
become more bilateral following brain damage such as in pa-
tients with stroke.

In Summary neuroplasticity which refers to changes in neural 
pathways and synapses due to changes in behavior, environ-
ment, neural processes, has replaced the former theory that 
the brain is a physiologically static organ.

Aging enhances the ability to remember information that 
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is  emotionally positive  and  personally rele-
vant. Aging helps people use their memories for 
directive purposes, to refl ect on their sense of 
self and on their relationships with others.
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