
Journal of Neuroscience and Neuropharmacology: Open Access 2025, 11, 04, 40. Short Communication

Adult Neurogenesis: Cognitive Function, Aging, and
Resilience
Matthew F. Adams*

Department of Neuroscience, University of Cape Town, South Africa

Corresponding Authors*

Matthew F. Adams
Department of Neuroscience, University of Cape Town, South Africa
E-mail: matthew.adams@neurogen.uni.za

Copyright: 2025 Matthew F. Adams. 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.

Received: 01-Jul-2025; Accepted: 29-Jul-2025; Published: 29-Jul-2025

Introduction
The aging brain undergoes significant transformations that can impact cog-
nitive functions such as learning and memory. A central area of investi-
gation is the role of neurogenesis, the process by which new neurons are
generated, in maintaining cognitive health throughout the lifespan. Studies
have indicated that a decline in neurogenesis, particularly in the hippocam-
pus, is a significant factor contributing to age-related cognitive disorders.
This article aims to explore the multifaceted relationship between neuro-
genesis, cognitive decline, and the aging brain, highlighting key research
findings and potential therapeutic avenues. Early research has underscored
the importance of adult hippocampal neurogenesis, a process that persists
into adulthood and is crucial for cognitive functions. The reduction of this
process in aging is a primary concern for understanding cognitive impair-
ment. [1]

Further research has delved into the intricate molecular mechanisms that
govern brain aging and its associated cognitive deficits. These studies have
identified specific signaling pathways that become dysregulated with age,
thereby affecting synaptic plasticity and the survival of neurons. Under-
standing these molecular underpinnings is vital for developing strategies
to promote healthier brain aging and potentially reverse some of the detri-
mental effects of aging on neuronal function. [2]

The broader implications of neurogenesis dysfunction extend to various
cognitive disorders beyond typical aging. Conditions such as Alzheimer’s
disease and depression have been linked to disruptions in neurogenic pro-
cesses. This review emphasizes the complex interplay between genetic pre-
dispositions, environmental exposures, and the delicate balance of neuro-
genesis, which collectively influence the onset and progression of these
disorders. [3]

Given the critical role of neurogenesis in cognitive function, significant ef-
forts have been directed towards exploring pharmacological interventions.

Research has focused on identifying compounds that can stimulate the pro-
liferation and differentiation of neuronal progenitor cells, particularly in
aged brains. The promising results from these studies suggest that targeted
drug therapies could enhance neurogenesis and subsequently improve cog-
nitive abilities, offering a potential treatment strategy for age-related cog-
nitive decline. [4]

Beyond pharmaceutical approaches, lifestyle factors have also emerged as
significant modulators of neurogenesis and cognitive health in aging popu-
lations. Evidence suggests that regular physical activity and specific dietary
interventions can promote adult hippocampal neurogenesis. These lifestyle
choices may contribute to cognitive resilience and potentially delay the on-
set of age-related cognitive disorders by supporting brain health. [5]

Neuroinflammation is another critical factor that has been implicated in the
aging brain and the development of cognitive disorders. Studies have re-
vealed that chronic inflammation can suppress neurogenesis and negatively
impact neuronal function. Understanding these inflammatory pathways is
crucial for developing targeted anti-inflammatory therapies that can protect
the brain from age-related cognitive decline and neurodegeneration. [6]

Genetic factors also play a pivotal role in an individual’s susceptibility to
impaired neurogenesis and cognitive decline. Research has identified spe-
cific genes that influence neuronal development and plasticity, highlighting
how variations or altered expression of these genes can exacerbate cogni-
tive deficits during the aging process. This understanding is essential for
identifying at-risk individuals and developing personalized interventions.
[7]

Emerging research has also illuminated the influence of the gut microbiome
on brain health and cognitive function during aging. The gut-brain axis
provides a novel pathway through which microbial imbalances can affect
neurogenic processes and overall brain aging. This area of study opens
up new possibilities for interventions targeting the microbiome to improve
cognitive outcomes. [8]

The cellular and molecular transformations occurring in the aging brain are
fundamental to understanding cognitive decline. This work explores how
these changes, including impaired neurogenesis, affect the brain’s reserve
capacity. Boosting neurogenesis is seen as a potential strategy to enhance
this reserve, thereby offering protection against age-related pathological
changes and maintaining cognitive function. [9]

Finally, the impact of chronic stress on neurogenesis and cognitive func-
tion in aging has been extensively studied. Research consistently shows
that prolonged stress significantly suppresses adult hippocampal neuroge-
nesis, thereby worsening age-related cognitive impairments. This under-
scores the importance of stress-reduction techniques as a complementary
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approach to preserving cognitive health in older adults. [10]

Description
The intricate process of adult hippocampal neurogenesis has been identi-
fied as a key determinant of cognitive function and resilience throughout the
aging process. Research indicates that a reduction in the rate of new neu-
ron formation in the hippocampus, a brain region critical for learning and
memory, is a significant contributor to age-related cognitive impairments.
Consequently, therapeutic strategies aimed at enhancing neurogenesis are
being explored to mitigate these deficits and support cognitive health in
later life. [1]

The molecular landscape of the aging brain is characterized by dysregula-
tion of critical signaling pathways that impact neuronal survival and synap-
tic plasticity, ultimately leading to cognitive decline. Understanding these
molecular mechanisms is essential for identifying potential targets for in-
terventions that can promote healthier brain aging and potentially reverse
age-associated declines in neurogenesis and cognitive performance. [2]

Beyond the typical aging trajectory, disruptions in neurogenesis are also
implicated in the pathogenesis of various cognitive disorders, including
neurodegenerative diseases like Alzheimer’s and mood disorders such as
depression. This highlights the critical role of neurogenesis in maintaining
overall brain health and the need to consider its interplay with genetic and
environmental factors in the development of these conditions. [3]

The potential of pharmacological agents to modulate neurogenesis has been
a significant area of research. Studies have investigated the effects of spe-
cific compounds on the proliferation and differentiation of neural stem and
progenitor cells, particularly in aged subjects. The findings suggest that
certain drugs can indeed promote neurogenesis, leading to improvements
in cognitive functions like spatial learning and memory, offering a promis-
ing avenue for therapeutic development. [4]

Complementing pharmacological approaches, lifestyle interventions such
as regular physical activity and a balanced diet have demonstrated a posi-
tive impact on neurogenesis and cognitive health in aging. Evidence sug-
gests that these interventions can enhance adult hippocampal neurogenesis,
thereby fostering cognitive resilience and potentially delaying the onset of
cognitive disorders by supporting brain plasticity and function. [5]

Neuroinflammation has emerged as a critical factor in the aging brain,
with growing evidence linking chronic inflammatory processes to sup-
pressed neurogenesis and impaired neuronal function. Investigating the
mechanisms of neuroinflammation is crucial for developing effective anti-
inflammatory therapies that can protect against age-related cognitive de-
cline and preserve cognitive abilities. [6]

Genetic predispositions significantly influence an individual’s vulnerability
to impaired neurogenesis and cognitive deficits during aging. Research has
identified specific genes that regulate neuronal development and plasticity,
demonstrating how their altered expression can amplify cognitive impair-
ments. Understanding these genetic underpinnings is key to personalized
approaches for cognitive health. [7]

The emerging field of gut microbiome research is revealing a fascinat-

ing connection between gut health and brain function, particularly in the
context of aging. Preliminary evidence suggests that imbalances in the
gut microbiota can influence neurogenic processes and overall brain ag-
ing through the gut-brain axis, presenting a novel target for interventions
aimed at improving cognitive health. [8]

At the cellular and molecular level, the aging brain exhibits changes that
lead to compromised neurogenesis and subsequent cognitive decline. The
concept of brain reserve, which refers to the brain’s ability to withstand
pathological changes, is closely linked to neurogenesis. Interventions that
boost neurogenesis may enhance this reserve, offering protection against
age-associated cognitive impairments. [9]

Finally, the detrimental effects of chronic stress on neurogenesis and cog-
nitive function in aging have been well-documented. Persistent stress sig-
nificantly suppresses adult hippocampal neurogenesis, thereby exacerbat-
ing age-related cognitive impairments. This highlights the importance of
stress management strategies as a crucial component of maintaining cogni-
tive vitality in older adults. [10]

Conclusion
This collection of research explores the critical role of adult neurogenesis in
cognitive function and aging. Studies highlight that reduced neurogenesis
in the hippocampus is a significant contributor to age-related cognitive de-
cline. Research delves into molecular mechanisms, genetic factors, and the
impact of neuroinflammation and stress, all of which can negatively affect
neurogenesis. Promising interventions include pharmacological enhance-
ments, lifestyle changes like exercise and diet, and potentially modulating
the gut microbiome. Understanding these factors offers pathways to pro-
mote brain health and cognitive resilience throughout the lifespan.
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