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EDITORIAL

Humans aging stereotypical structural and 
neurophysiological changes in the brain as they age, as well as 
varying degrees of cognitive decline. These experiments have 
shown that as people mature, different brain regions that interact 
to support higher-order cognitive tasks exhibit less organised 
activity, implying a global lack of integrative control. Importantly, 
this decreased synchronisation of brain function is linked to 
impaired success in a variety of cognitive domains. In response to 
executive level tasks, neural activity becomes less cohesive as well as 
less concentrated in certain brain regions, especially the prefrontal 
cortex. Young adults, on the other hand, trigger more-distinct brain 
regions to execute the same functions, and these regions are more 
closely integrated with other brain regions. Delocalized behaviour 
is associated with better cognitive output in older people than 
localised activity, which supports the theory that delocalization 
is a compensatory response. These findings indicate that, in the 
absence of disease, natural ageing has a substantial impact on the 
brain's higher-order systems biology.

The destruction of myelinated fibres that bind neurons in separate 
cortical regions can contribute to age-related breakdown in 
higher-order brain structures. Despite the fact that neuronal loss 
is negligible in most cortical regions of the regular ageing brain, 
changes in synaptic physiology of ageing neurons can lead to 
altered connectivity and higher-order integration. The distribution 
of synaptic genes has changed significantly in the brains of aged 
mice, rats, monkeys, and humans, according to gene expression 
profiling research.

Many genes implicated in inhibitory neurotransmission mediated 

by GABA (-aminobutyric acid) are highly downregulated with age 
in the human and rhesus macaque prefrontal cortex, possibly 
altering the equilibrium between inhibitory and excitatory 
neurotransmission. This may lead to increased neuronal activity in 
the prefrontal cortex of elderly people, a system-level improvement 
that may be compensatory at first but may predispose the people 
to excitotoxicity and neurodegenerative pathology in the long 
run. A key concern is whether these physiological changes, which 
occur in the majority of elderly people, are easily distinguishable 
from neurological mechanisms consistent with neurodegenerative 
diseases like Alzheimer's disease. Changes in the behaviour of the 
hippocampus and adjacent cortical areas, according to functional 
magnetic resonance imaging research, can discern normal from 
abnormal ageing.

Reduced metabolic activity in the subiculum and dentate gyrus 
is correlated with normal ageing, while reduced activity in the 
entorhinal cortex can be an early sign of Alzheimer's disease. 
Neuronal loss in the entorhinal cortex and the CA1 field of the 
hippocampus, as well as volume loss in the medial temporal lobe, 
separates normal ageing from Alzheimer's disease-related cognitive 
impairment on a histopathological basis. Other pathological 
hallmarks of Alzheimer's disease, such as synapse destruction, 
amyloid plaques, and neurofibrillary tangles, can associate with 
cognitive dysfunction and become severe in Alzheimer's disease, 
but they can also be found to differing degrees in many elderly 
people who do not have cognitive impairment. We need a better 
understanding of the mechanistic basis of the ageing mechanism 
to understand the association between Alzheimer's disease and 
natural brain ageing. The discovery of ageing processes in model 
organisms is shedding light on this important topic.
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