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Editorial on the Research Topic
Molecular mechanisms in psychiatry 2023: anxiety and stress

The Research Topic “Molecular Mechanisms in Psychiatry 2023: Anxiety and Stress”
intends to collect the most advanced research on the molecular mechanisms of anxiety and
stress from a variety of disciplines across neurobiology and psychopharmacology. Based on
the collected articles, we aimed to highlight novel directions for future research in the field
of molecular mechanisms of anxiety and stress.

Anxiety disorders often have onset in youth, and their longitudinal course shows
variable expression (1). The cellular-level pathophysiology of acute and chronic anxiety has
considered the effect of circadian rhythm mechanisms, epigenetic expression,
neurotransmitter differences, immune effects, and sex hormone levels (2). In turn,
neuroimaging studies suggest identifiable neural circuit vulnerabilities that can lead to
the emergence and maintenance of pathological anxiety. These vulnerabilities are further
impacted by maladaptive behaviors that engage in the avoidance of extinction learning
opportunities, thus prolonging anxiety symptom expression (3). Advancing current
knowledge in the area of molecular mechanisms of anxiety and stress, Guo et al. have
performed a bibliometric and visual analysis of the association between the pathogenesis of
anxiety disorders and gut microbiota. The design identified 1,198 relevant articles, with an
increase in interest in these topics being seen in the past two decades, with China, the
United States, and Canada being the countries with the highest output. Key research themes
included anxiety, gut microbiota, depression, stress, the gut-brain axis, and probiotics,
providing a broad array of coverage for anxiety and stress.

Animal models have been used to illuminate the precise molecular mechanisms and
brain circuitry differences associated with anxiety; an important use of these models is to
provide a platform for the development of future anxiolytic drugs (4). In a preclinical study
of this Research Topic, Yin et al. have reported on the effect of electroacupuncture and its
anxiolytic effects using a mouse model of social isolation-induced anxiety. Using a standard
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test for anxiety and measuring stress responses (NADPH oxidase 2
(NOX2), microglial activation), electroacupuncture was shown to
have an effect on mice, mitigating anxiety-like behaviors. At the
same time, there was a reduction in NOX2 expression within the
basolateral amygdala microglia, a reduction in reactive oxygen
species, and a restoration of microglia morphology. Also using
animal models, Mottarlini et al. used the communal nesting (CN)
environment, a nest-sharing paradigm between several mothers of
rat pups, and the early social isolation (ESI) setting to study its
effects on pups. The CN environment increased prosocial behaviors
in male pups, while ESI sensitized the glutamate synapse in the
medial prefrontal cortex of male, but not female, rats. This sex-
biased effect was pronounced at the molecular level, with
concomitant NMDAR effects and recruitment of second
messenger molecules occurring only in the male rats. The authors
report that a CN environment contributes to shape social behavior
and glutamate synapse homeostasis in the medial prefrontal cortex
of ESI-exposed male rats but not in female rats. These studies
advance the understanding of specific mechanistic approaches to
the amelioration of anxiety in humans.

In clinical studies of this Research Topic, Shen et al. have
reported the use of an affective flanker and flexibility tasks on 50
participants with generalized anxiety disorder (GAD). In those with
GAD, poorer affective recognition abilities, accompanied by deficits
in affective shifting, were observed in comparison to 50 healthy
controls. In turn, Qian et al. have reported on the use of a subliminal
affective facial recognition task, wherein a positive response
tendency is observed in 34 participants with panic disorder in
comparison to 43 healthy controls. The test was conducted after a
course of cognitive-behavior therapy (CBT); participants with
diminished anxiety after CBT also had a decreased false fear
response bias. In an interesting longitudinal study, Jin et al. have
reported on perceived anxiety and stress during childhood, which
may increase the risk of mental illness, using the China Health and
Retirement Longitudinal Study (CHARLS). The participants
reported “tense or anxious” caregivers, and this was paired with
their own risk of depression later on in life. Childhood exposure to
caregiver anxiety and stress significantly increased the risk of
depression in later life (p < 0.05), with stronger effects observed
among individuals with female caregivers. Li et al. have reported on
the use of friend leukemia virus integration 1 (FLI1) in 12 veterans
with PTSD and 12 without PTSD. The authors found significantly
increased FLI1 expression in peripheral blood mononuclear cells in
those veterans with PTSD, compared to those without PTSD. In
particular, CD4+ T cells were increased, with no notable changes in
CD8+ T cells. With lipopolysaccharide (LPS) stimulation, there was
a further increase in IL-6 and IFN-gamma in affected veterans.
Microglia cells from PTSD-affected veterans also showed greater
activation, suggesting that suppression of FLI1 may be a route to
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mitigate inflammation and microglial activation associated
with PTSD.

In summary, the field of molecular mechanisms associated with
the phenomenology of anxiety and stress needs to consider multiple
streams of input. Consideration for adverse childhood experiences,
allostatic load, hormonal influences, DNA methylation,
inflammatory mechanisms, and aging-oxidative processes are all
worthy of consideration (5). The Research Topic submissions
highlight the importance of multiple determinants of anxiety and
stress in humans which can then evolve into anxiety disorders.

Author contributions

SH: Writing - original draft, Writing - review & editing. FR:
Writing - review & editing. DS: Writing — review & editing. MG:
Writing - review & editing.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

The author(s) declared that they were an editorial board
member of Frontiers, at the time of submission. This had no
impact on the peer review process and the final decision.

Generative Al statement

The author(s) declare that no Generative Al was used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of artificial
intelligence and reasonable efforts have been made to ensure
accuracy, including review by the authors wherever possible. If
you identify any issues, please contact us.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

frontiersin.org


https://doi.org/10.3389/fpsyt.2025.1632304
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Hidese et al.

References

1. Penninx BW, Pine DS, Holmes EA, Reif A. Anxiety disorders. Lancet. (2021)
397:914-27. doi: 10.1016/S0140-6736(21)00359-73

2. Palamarchuk IS, Slavich GM, Vaillancourt T, Rajji TK. Stress-related cellular
pathophysiology as a crosstalk risk factor for neurocognitive and psychiatric disorders.
BMC Neurosci. (2023) 24:65. doi: 10.1186/s12868-023-00831-2

3. Akiki TJ, Jubeir J, Bertrand C, Tozzi L, Williams LM. Neural circuit basis of
pathological anxiety. Nat Rev Neurosci. (2025) 26:5-22. doi: 10.1038/s41583-024-00880-4

Frontiers in Psychiatry

03

10.3389/fpsyt.2025.1632304

4. Ren L, Fan Y, Wu W, Qian Y, He M, Li X, et al. Anxiety disorders: Treatments,
models, and circuitry mechanisms. Eur ] Pharmacol. (2024) 983:176994. doi: 10.1016/
j-ejphar.2024.176994

5. Dosanjh LH, Lauby S, Fuentes J, Castro Y, Conway FN, Champagne FA, et al. Five
hypothesized biological mechanisms linking adverse childhood experiences with
anxiety, depression, and PTSD: A scoping review. Neurosci Biobehav Rev. (2025)
171:106062. doi: 10.1016/j.neubiorev.2025.106062

frontiersin.org


https://doi.org/10.1016/S0140-6736(21)00359-7
https://doi.org/10.1186/s12868-023-00831-2
https://doi.org/10.1038/s41583-024-00880-4
https://doi.org/10.1016/j.ejphar.2024.176994
https://doi.org/10.1016/j.ejphar.2024.176994
https://doi.org/10.1016/j.neubiorev.2025.106062
https://doi.org/10.3389/fpsyt.2025.1632304
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	Editorial: Molecular mechanisms in psychiatry 2023: anxiety and stress
	Author contributions
	Conflict of interest
	Generative AI statement
	Publisher’s note
	References


