ISSN: 2167-0897
Journal of

Neonatal Biology

OPEN @ ACCESS Freely available online

Commentary

Molecular Association of Exploring Epigenetic Regulation of Infantile Stress

Responses

Katharina Schury’

Department of Health Sciences, University of Groningen, Groningen, The Netherlands

DESCRIPTION

The first years of life are an important period of development,
shaping the foundation for cognitive,
physiological well-being. Infants navigate a myriad of experiences,
including exposure to stressors that can impact their stress
response systems. The emerging field of epigenetics offers a lens
through which they can understand how environmental factors,
particularly stress, influence gene expression and contribute to

emotional, and

the complex regulation of infantile stress responses.

Epigenetics refers to heritable changes in gene activity that do
not involve alterations to the underlying DNA sequence. Instead,
it involves modifications to the structure of DNA and its
associated proteins, influencing the accessibility of genes to the
cellular machinery responsible for transcription and translation.
These modifications can be influenced by environmental factors
and play a significant role in the dynamic interplay between
genes and the environment.

Stress, even in infancy, can leave a lasting impact on the
developing brain. The infant brain is highly plastic, meaning it is
malleable and responsive to environmental stimuli. Stressful
experiences can trigger adaptive responses, but excessive or
chronic stress may lead to dysregulation of stress response
systems, potentially contributing to longterm mental health
outcomes.

Epigenetic modifications serve as a molecular barrier between
environmental stressors and gene expression. In response to

play,
and

stress, various epigenetic mechanisms into

including  DNA  methylation,
microRNA regulation.

come

histone modification,

DNA methylation involves the addition of a methyl group to
cytosine bases in the DNA sequence, typically leading to gene
silencing. In the context of infantile stress, certain genes
associated with stress response systems may undergo methylation
changes, influencing the level of stress hormones produced in

response to future stressors. Studies have implicated altered DNA
methylation patterns in stress-related genes in infants exposed to
early adversity.

Histones are proteins that help package DNA into a compact
structure known as chromatin. Modifications to histones can
alter the accessibility of DNA, influencing whether genes are
actively transcribed or silenced. Infantile stress has been
associated with changes in histone modifications, particularly in
genes linked to neurodevelopment and stress regulation. These
modifications contribute to the

adaptive or maladaptive

responses to stressors.

MicroRNAs are small RNA molecules that can regulate gene
expression by binding to messenger RNA and preventing its
translation into proteins. In the context of infantile stress,
specific microRNAs may be upregulated or downregulated in
response to stressors, influencing the expression of genes
involved in stress response pathways. This fine-tuning allows for
rapid adjustments in the cellular response to stress.

The impact of earlylife stress on epigenetic programming is
particularly profound. During sensitive periods of development,
the infant brain is more susceptible to environmental influences,
and epigenetic modifications play a significant role in shaping
neural circuits involved in stress regulation. Disruptions in these
processes may contribute to an increased vulnerability to stress-
related disorders later in life.

Remarkably, epigenetic modifications induced by early-life stress
can be passed on to subsequent generations, potentially
perpetuating altered stress responses. This transgenerational
transmission of epigenetic changes highlights the enduring
impact of environmental stressors on the molecular mechanisms
that regulate stress response pathways.

Understanding the epigenetic regulation of infantile stress
responses free methods for targeted interventions. Early-life
experiences can alter the epigenetic landscape, but interventions
such as enriched environments, responsive caregiving, and
supportive social environments have shown potential in mitigating
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the negative effects of earlylife stress. Research in this field
continues to explore the potential for interventions to modulate
epigenetic processes and promote resilience in the face of
Stressors.

The complex between genes and the environment, mediated by
epigenetic mechanisms, unfolds in the developing brains of
infants exposed to stress. Epigenetic regulation of stress
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responses provides a nuanced understanding of how early
experiences can leave a lasting molecular imprint on the
developing nervous system. Resolving the complexities of these
processes offers insights into the potential longterm
consequences of earlylife stress and informs strategies for
intervention and support.



	Contents
	Molecular Association of Exploring Epigenetic Regulation of Infantile Stress Responses
	DESCRIPTION


