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DESCRIPTION
Aging is a natural and inevitable process that affects all living 
organisms, including the human brain. As people age, they 
experience changes in cognitive function, memory, and overall 
brain health. Aging neuroscience is a multidisciplinary field that 
aims to understand the biological, psychological, and social 
aspects of brain aging.

Aging brain: Structural and functional changes

As the brain ages, it undergoes various structural and functional 
changes that contribute to age-related cognitive decline. These 
changes occur at multiple levels, from the molecular and cellular 
to the whole-brain level.

Cellular level: Neurons, the fundamental units of the brain, 
undergo changes in morphology, function, and connectivity. As 
people age, neurons may experience reduced synaptic density 
and synaptic plasticity, impacting cognitive processes such as 
learning and memory.

Brain volume: The aging brain often experiences a decrease in 
overall volume, with specific brain regions showing more 
pronounced atrophy. The prefrontal cortex, which is critical for 
executive functions and decision-making, is particularly 
vulnerable to volume loss.

Neurotransmitter systems: Neurotransmitters, chemical 
messengers that facilitate communication between neurons, 
undergo changes with age. Certain neurotransmitter systems, 
such as the dopamine and acetylcholine systems, are affected, 
potentially impacting motor control and cognitive functions.

White matter integrity: White matter, which consists of 
myelinated nerve fibers, allows communication between 
different brain regions. Age-related changes in white matter 
integrity can affect information processing and cognitive 
efficiency.

Impact on cognitive functions

Memory: Age-related decline in memory is a common cognitive 
change experienced by older adults. This includes both episodic 
memory (remembering specific events and experiences) and 
working memory (holding and manipulating information in the 
mind).

Attention: Sustained attention and selective attention may 
become more challenging with age, leading to difficulties in 
focusing on relevant information while filtering out distractions.

Processing speed: Processing speed, the ability to quickly and 
efficiently perform mental tasks, tends to decline with age. This 
can affect daily activities and cognitive flexibility.

Executive functions: Executive functions encompass a set of 
higher-order cognitive processes responsible for planning, 
decision-making, and problem-solving. These functions can be 
affected by age-related changes in the prefrontal cortex.

Language: While language comprehension is relatively preserved 
in healthy aging, word-finding difficulties and challenges in 
complex language tasks may arise.

Factors influencing brain health in aging

Genetics: Genetic factors play a role in individual differences in 
brain aging and vulnerability to neurodegenerative diseases. 
Certain genes are associated with increased risk or protection 
against age-related cognitive decline.

Education and cognitive reserve: Higher levels of education and 
cognitive engagement throughout life are associated with 
cognitive reserve, which can help individuals maintain cognitive 
function despite brain changes.

Vascular health: Cardiovascular health is closely linked to brain 
health. Conditions like hypertension, diabetes, and heart disease 
can negatively impact brain function and increase the risk of 
cognitive decline.

Commentary

Correspondence to: Hann Wu, Department of Gerontology, Zhejiang Hospital, Hangzhou, People's Republic of China, E-mail: wu@gmail.com

Received: 04-Jul-2023, Manuscript No. JASC-23-22424; Editor assigned: 07-Jul-2023, Pre QC No. JASC-23-22424 (PQ); Reviewed: 24-Jul-2023, 
QC No JASC-23-22424; Revised: 31-Jul-2023, Manuscript No. JASC-23-22424 (R); Published: 07-Aug-2023, DOI: 10.35248/2329-8847.23.11.334

Citation: Wu H (2023) Aging Neuroscience: Understanding the Complexities of Brain Aging and Cognitive Health. J Aging Sci. 11:334.

Copyright: © 2023 Wu H. This is an open access article distributed under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

J Aging Sci, Vol.11 Iss.4 No:1000334 1



health conditions may contribute to cognitive aging and increase 
the risk of neurodegenerative diseases.

CONCLUSION

Aging neuroscience is a dynamic and evolving field that strives to 
understand the complexities of brain aging and cognitive health.

While age-related changes in the brain are inevitable, the 
adoption of a healthy lifestyle and engagement in cognitive 
activities can support cognitive resilience in aging. Ongoing 
research into the aging brain offers hope for potential 
interventions and strategies to enhance healthy brain aging and 
address age-related neurological disorders.
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Stress and mental health: Chronic stress and untreated mental 
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