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Introduction: Depression is a leading cause of disability worldwide,

and current pharmacological approaches are often insufficient.

Increasing evidence suggests that the gut microbiome, through its

bidirectional communication with the central nervous system, plays

a crucial role in mood regulation and cognitive functions. Diet

emerges as a modifiable factor influencing this brain-gut axis, thereby

offering novel preventive and therapeutic opportunities.

Objectives: This review aims to (a) describe the main mechanisms

linking gut microbiota and brain function, (b) evaluate the role of

dietary patterns and psychobiotics in modulating depression, and

(c) assess the clinical potential of microbiota-based nutritional

interventions.

Methods: In this study, a literature review was conducted, synthe-

sizing findings from microbiology, nutrition, and neuroscience.

Sources included preclinical models, randomized controlled trials

and clinical studies investigating probiotics, prebiotics, and dietary

interventions in depressive disorders.

Results:

- Key pathways include microbial metabolites (short-chain fatty
acids), tryptophan—kynurenine metabolism, vagal signaling,
the hypothalamic-pituitary-adrenal (HPA) axis, and brain-
derived neurotrophic factor (BDNF).

- Western diets are associated with pro-inflammatory microbiota
profiles and reduced microbial diversity, while Mediterranean
and MIND (combination of Mediterranean diet and dietary
approaches to stop hypertension) diets correlate with greater
diversity and lower depression risk. Clinical trials demonstrated
significant symptom reduction following dietary modification.

- Altered microbial signatures in depression (e.g., reduced Bifi-
dobacterium and Lactobacillus, increased Proteobacteria) were
reported; some probiotic interventions improved mood out-
comes.

- Nutrients such as omega-3 fatty acids, vitamin C, polyphenols,
and folate appear to modulate stress response, neuroplasticity,
and neurotransmission. Evidence from the PREDIMED trial
linked Mediterranean diet with nuts to increased plasma BDNF
levels after long-term follow-up.

Conclusions: Gut microbiota-targeted nutritional strategies repre-
sent a promising adjunctive pathway for depression prevention and
treatment. While mechanistic evidence is strong, clinical applica-
tion remains limited by heterogeneity in microbiome composition,
variability in interventions, and a predominance of small-scale or
preclinical studies. Future large, standardized trials are essential
to confirm efficacy and enable personalized lifestyle psychiatry
approaches as complementary or alternative options to pharmaco-
therapy.
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Introduction: Major Depressive Disorder (MDD) constitutes a
major global health burden, with a substantial proportion of
patients showing inadequate response to pharmacotherapy and
psychotherapy. Transcranial Magnetic Stimulation (TMS) has
emerged as a safe and effective neuromodulatory intervention,
particularly for treatment-resistant depression (TRD). However,
differences in efficacy, treatment sustainability, and patient-specific
outcomes across TMS protocols remain under investigation.
Objectives: This review aimed to evaluate the comparative efficacy
of repetitive TMS (rTMS) and accelerated TMS (aTMS) in TRD,
assess treatment durability, explore age-related response patterns,
and examine the impact of TMS in combination with pharmaco-
logical or psychotherapeutic interventions.

Methods: A comprehensive literature review was conducted, includ-
ing peer-reviewed studies published up to March 2025. Databases
were systematically searched for randomised controlled trials, meta-
analyses, and observational studies evaluating clinical outcomes,
response durability, and demographic predictors of treatment efficacy.
Results: Both rTMS and aTMS demonstrated significant anti-
depressant effects in TRD populations. aTMS achieved comparable
response and remission rates to rTMS while reducing overall
treatment duration. Sustained benefits were observed for up to
six months post-treatment; however, relapse rates increased there-
after, with response persistence declining to approximately 46.3%
at 12 months. Findings regarding age-related responsiveness were
inconsistent, suggesting that older adults may exhibit variable
outcomes depending on stimulation parameters and comorbidities.
Combined TMS approaches with antidepressant medication or
psychotherapy produced superior clinical improvement compared
to monotherapy, indicating a synergistic interaction.
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