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Epigenetics

Epigenetics, or the study of heritable changes in gene
expression without a change in the DNA sequence
itself, is currently illuminating how environments and
life experiences impact mental health. Recent
advances have provided more sophisticated insights
into the interplay between epigenetics and mental
health disorders, generating hopes in terms of
innovative therapeutic avenues."

Epigenetics and Stress-Related Mental Disorders

Stress is mainly an environmental factor that initiates
epigenetic modifications in mental well-being. Chronic
stress may influence the methylation patterns of genes
that are involved in the function of the hypothalamic-
pituitary-adrenal (HPA) axis. Therefore, the HPA axis
controls the body response to stress. Thus, stress-
induced epigenetic changes may have consequences
on misregulated cortisol release, contributing to
increased vulnerability to conditions like anxiety and
depression. These recent studies suggest that some of
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those changes might be reversible under certain
circumstances, such as the therapeutic intervention of
psychotherapy or medication.2

Epigenetic Ageing in Schizophrenia

The recent analyses assess "biological aging" through
human DNA methylations associated with this term.
Schizophrenia so found to mediate aberrant patterns
of age-associated changes in biology, variable by age,
sex, length of illness, and polygenic risk factors. By far,
most dramatic is the pace of phenotypic aging seen in
schizophrenic women with a very high polygenic
burden-a complex interaction between genetic
susceptibilities and epigenetic changes in an illness's
trajectory.?

Early-Life Epigenetic Programming and Mental
Health

The initial phases of development are notably
responsive to epigenetic programming shaped by
environmental influences such as maternal care,
nutrition, and toxin exposure. For instance, reduced



maternal care in rodents results in elevated DNA
methylation of the glucocorticoid receptor gene,
resulting in increased stress sensitivity in later life. In
humans, comparable epigenetic patterns have been
associated with a heightened risk of post-traumatic
stress disorder (PTSD) and depression after
experiencing early-life challenges. 4
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Figure 1: Overview of the epigenetics of
schizophrenia.

Nutritional Epigenetics and Mental Health

The highly crucial epigenetic phenomena exert
massive influences on nutrition. The nutrients choline,
betaine, folate, methionine, vitamin B6, and vitamin
B12 are especially important in supplying methyl
groups for the methylation of DNA and histone
proteins. Their deficiency or excess during crucial
periods of development may elicit epigenetic effects on
neural functions and, thus, trigger the emergence of
certain types of mental diseases. A properly-balanced
diet containing adequate amounts of these nutrients
can reverse epigenetics in their favor and support
mental wellness.’

Epigenetic Biomarkers in  Mental Health
Diagnostics

The identification of epigenetic biomarkers heralds
remarkable avenues for the much-awaited early
detection and personalized treatment in mental health.
For example, specific DNA methylation signatures

identified in blood cells are associated with the
diagnosis of schizophrenia, bipolar disorder, and major
depressive disorder. Such biomarkers may be helpful
to the clinicians in predicting the possibility of the
disease to take necessary actions or in monitoring how
the subjects respond to their treatment or to design
more specific therapies.6

Transgenerational Transmission of Trauma

New findings indicate that the effects of trauma may
reach beyond those immediately impacted, possibly
affecting future generations via  epigenetic
transmission. Studies on the children of people who
have faced extreme stressors like war or famine show
that epigenetic changes triggered by these events can
be inherited, making future generations more
susceptible to mental health issues. For instance,
research revealed that the daughters of women
evacuated during World War Il experienced a greater
frequency of hospitalizations for mental health issues
than their counterparts.’

Epigenetics and Neuroplasticity

Neuroplasticity signifies the ability of the brain to adapt
and reorganize itself for performing specific tasks
based on the experiences accumulating in time and
with histone modifications and also non-coding RNAs,
which have been involved in gene expression
regulation, with reference to synapses and neuronal
development. The improvements in epigenetic marks
are enhanced by lifestyle factors such as exercise,
mindfulness, and challenging environments, having
been demonstrated to improve cognitive performance
and reduce some depressive characteristics.”

Epigenetic Therapy in Psychiatry

The prospects of epigenetic therapy in psychiatry are
attracting interest as an innovative method for
addressing mental health conditions. Epigenetic
changes, such as DNA methylation and histone
alterations, are crucial in controlling gene expression
patterns in the brain and are implicated in different
facets of brain function and plasticity. Dysfunction of
these epigenetic processes has been linked to the



pathophysiology of various mental health conditions,
presenting potential targets for treatment intervention-

Implications for Nursing Practice

Nursing practitioners involve epigenetics in their
clinical practice because the knowledge helps in
developing full mental healthcare. Epigenetic changes
can all be done because of environmental factors that
include trauma and nutrition too, together with social
supports. Understanding these marks a big reason for
evaluating as well as intervening comprehensively.
Nurses also determine to teach patients how such
lifestyle choices will affect gene expression and mental
wellness through different forms of preventive actions
and into adherence to treatment growing epigenetics
reactive therapy. This approach is consonant with
personalized  medicine, directed at custom
interventions based on genetic and epigenetic
characteristics of the individuals for improving mental
health outcomes.?
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