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garnered interest due to its potential connection to depression. This study aims to Tel: 02188901833
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: A systematic search was conducted to identify studies
investigating irisin levels in individuals with depression. Keyword searches for
"irisin™ and "depression™ were performed in databases such as Google Scholar,
Google, and PubMed from 1990 to 2024.

: The findings suggest that irisin can traverse the blood-brain barrier,
activating intracellular pathways that may alleviate depression symptoms by
regulating glucose metabolism through glycolysis, the Krebs cycle, and glycogen
pathways. Furthermore, irisin is implicated in activating the BDNF pathway, which
may play a role in mediating its effects on depression. However, human studies
present conflicting results regarding irisin levels and their relationship to depression.

: While promising results have been observed in cell and animal studies,
further research involving human subjects is necessary to fully understand the
complex relationship between irisin and depression. Additional investigations are Keywords: Irisin, Major
recommended to enhance our understanding of this field. depression, PGCla
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Introduction

Depression significantly impacts the daily
lives of millions worldwide, affecting
approximately 20% of the global population.
This condition increases the risk of various
comorbidities, including diabetes,
cardiovascular issues, and respiratory ailments.
Moreover, individuals grappling with depression
face an elevated risk of suicide, which can be up
to 20 times higher than that of those without this
mental health condition.

Research has indicated that engaging in
regular exercise can alleviate the symptoms of

major depression. However, the precise
mechanisms linking physical activity to
symptom  improvement remain  elusive.

Myokines, hormones released by muscle cells in
response to exercise, are believed to play a
pivotal role in this process.

One such myokine, irisin, increases following
physical activity. Evidence suggests that irisin
may serve as the molecular mediator connecting
the benefits of exercise to the improvement of
depression symptoms. This myokine can cross
the blood-brain barrier, reaching critical
cognitive brain regions. Furthermore, irisin
activates signaling pathways associated with the
pathogenesis of depression and protects neurons
from harmful factors. Additionally, irisin is
expressed in various brain regions, indicating its
potential role in regulating neuronal cell
metabolism.

This study aims to conduct a narrative review
of existing research investigating the
relationship between irisin and depression,
shedding light on the potential mechanisms
underlying their interaction.

Methodology

This study is a narrative review that examines
the research on the relationship between irisin
and depression. Articles published in English
from 1966 to 2024 were included in the review.
A systematic search for relevant literature was
conducted using keywords such as "irisin" and
"major depression” in databases including
Google, Google Scholar, and PubMed. The
inclusion criteria focused on evaluating the
association between irisin and depression.
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Results

Irisin and Energy Metabolism

Depression has been associated with
disruptions in energy metabolism within brain
cells. Altered brain energy metabolism correlates
with depressive symptoms, including impaired
glucose metabolism and significant changes in
the tricarboxylic acid cycle, which produces
adenosine triphosphate (ATP) in individuals
with mild depressive disorder. Additionally,
glycogen, the primary energy source in the brain,
accumulates in the brain cells of depressed
patients, indicating a disruption in glucose
homeostasis. Depressed individuals also exhibit
elevated blood glucose levels compared to
healthy controls, with high blood glucose
contributing to fatigue symptoms.

A decrease in ATP production in astrocytes is
directly associated with the onset of depression,
as these cells play a vital role in supporting
neuronal metabolism. Exercise modulates
metabolic activity in brain cells by increasing the
release of irisin, which is believed to mitigate
depressive behaviors in the frontal cortex. By
activating the PGC-la pathway and boosting
FNDC5 expression, irisin can alleviate
depressive symptoms through the PGC-la-
FNDCS5/irisin pathway in brain regions involved
in learning, mood regulation, attention, and the
reward system. Previous studies suggest that
administering irisin can activate genes linked to
neuroplasticity and enhance energy utilization in
the prefrontal cortex and hippocampus of

depressed individuals, ultimately improving
depressive symptoms.
Irisin and Synaptic Plasticity

Recent research indicates that irisin may enhance
the release of brain-derived neurotrophic factor
(BDNF) in key brain regions such as the ventral
tegmental area, hippocampus, and limbic circuit,
which are essential for regulating the reward
system, learning, mood, and motivation. By
increasing BDNF expression, particularly in the
hippocampus, irisin may modulate depression
symptoms through BDNF secretion. BDNF has
been extensively studied as a critical biomarker
in major depressive disorders, with serum levels
inversely correlated with depression severity.
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Released during physical activity, BDNF
protects neurons and glial cells against damage.

Moreover, BDNF secretion is closely linked
to FNDCS5/irisin expression in the hippocampus,
where increased FNDC5/irisin levels enhance
BDNF activation and neuroprotective effects.
Research shows that FNDC5/irisin expression in
various brain regions is influenced by BDNF
levels, promoting hippocampal neurogenesis and
memory function. This interplay highlights
potential therapeutic implications for targeting
these pathways in treating depression and related
disorders.

Animal Models

Multiple studies have provided compelling
evidence linking irisin to depression in animal
models. For instance, in rodents exposed to

chronic unpredictable stress, FNDCS5/irisin
levels in the hippocampus decreased.
Conversely, administering irisin  reduced

immobility times during tail suspension and
forced swimming tests in rats. A study by Wang
et al. (2016) explored irisin's role in modulating
depressive-like behaviors in rats subjected to
chronic unpredictable stress (CUS). Results
indicated that CUS influenced irisin expression
in the prefrontal cortex and cerebrospinal fluid
(CSF) of mice. Treatment with irisin
significantly improved sucrose preference and
reduced immobility time in CUS rats.
Additionally, irisin  treatment enhanced
mitochondrial complex activity and glucose
transport, indicating its role in regulating
depression-like behaviors through energy
metabolism modulation.

In a study by Lima-Filho et al. (2023),
FNDC5 expression was examined in
postmortem brain tissue from individuals with
major depressive disorder (MDD) and mouse
models of depression. The research revealed
reduced FNDC5 expression in the frontal cortex
of MDD subjects. Inducing depression-like
behavior in rats through lipopolysaccharide
administration resulted in decreased FNDC5
expression in the frontal cortex but not in the
hippocampus. Chronic corticosterone treatment
increased FNDC5 expression in the frontal
cortex without affecting the hippocampus.
Overall, these findings suggest a potential
pathological mechanism for MDD involving
decreased central FNDC5/irisin levels.
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Human Studies

Several studies have indicated decreased
plasma irisin levels in patients with depression
following stroke or coronary artery disease,
although this association was not observed in
obese women with depression. A 2018 study by
Tu et al. examined serum irisin levels and their
connection to post-stroke depression (PSD) in
Chinese patients with acute ischemic stroke
(AIS) over six months. Patients with depression
had lower serum irisin levels compared to those
without depression.

In a 2020 study by Erzin et al., irisin levels
were assessed in three control groups:
individuals with major depression, and those
with depressive bipolar disorder. Results
revealed no significant difference in irisin
levels among the groups; however, within the
patient group, irisin levels negatively correlated
with disease duration and the number of
depressive episodes. Additionally, Hoffman et
al. (2016) found no significant association
between irisin levels and depression, nor
between perceived stress, anxiety, and irisin
levels. A case-control study by Mucher et al.
(2021) on elderly athletes and control subjects
found that irisin levels in elderly athletes were
not significantly correlated with age but showed
an inverse relationship with mild depression
and low-grade white matter lesions in the brain.

Discussion

Numerous studies have investigated the
relationship between irisin and depression, and
this review comprehensively examines their
association. The molecular pathways associated
with irisin have been thoroughly evaluated,
indicating that irisin holds promising therapeutic
potential for depression in future research.
Human studies align with findings from cell
culture and animal models, highlighting exciting
avenues for further exploration

Conclusion

Several mechanisms may explain the
beneficial effects of irisin on depression. These
effects could involve changes in glucose
metabolism pathways, such as glycolysis and the
Krebs cycle, along with improvements in
glycogen metabolism and modifications in ATP
production  processes  within  astrocytes.
Additionally, the connection between irisin and
depression can be elucidated through its
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influence on the PGC-loa pathway and the
expression of the FNDC5 gene, which
strengthens the BDNF pathway. BDNF, in turn,
may mediate irisin's positive effects on
depression by protecting neuronal cells.
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