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Abstract 

Depressive disorders are among the most common and debilitating mental 

health conditions, characterized by emotional, cognitive, and functional 

impairments. Recent advances in neuroscience indicate that depression is a 

multifactorial disorder involving complex neurobiological mechanisms. This article 

examines the key neurobiological processes underlying depressive disorders, 

including monoaminergic dysfunction, hypothalamic–pituitary–adrenal (HPA) axis 

dysregulation, neuroinflammation, and impaired neuroplasticity. In addition, 

modern treatment approaches such as pharmacotherapy, psychotherapy, and 

neuromodulation techniques are reviewed. Understanding these mechanisms 

provides a scientific foundation for developing effective, individualized treatment 

strategies and improving clinical outcomes in depressive disorders. 
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INTRODUCTION 

Depressive disorders represent one of the most prevalent and disabling mental 

health conditions worldwide, significantly affecting emotional well-being, 

cognitive functioning, and overall quality of life. According to contemporary 

psychiatric research, depression is not solely a psychological phenomenon but a 

complex disorder involving multiple neurobiological mechanisms. Understanding 

the neurobiological basis of depressive disorders is essential for developing 

effective and personalized treatment strategies. This article aims to explore the key 

neurobiological mechanisms underlying depressive disorders and to review 

modern therapeutic approaches used in clinical practice. 

Neurobiological mechanisms of depressive disorders. 

The pathophysiology of depressive disorders involves dysregulation across 

several interconnected neurobiological systems. One of the most established 

mechanisms is the monoamine hypothesis, which suggests that depression is 
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associated with decreased availability of neurotransmitters such as serotonin, 

norepinephrine, and dopamine. These neurotransmitters play a critical role in 

mood regulation, motivation, and emotional processing. 

In addition to monoaminergic dysfunction, hypothalamic–pituitary–adrenal 

(HPA) axis dysregulation is frequently observed in individuals with depression. 

Chronic stress leads to prolonged activation of the HPA axis, resulting in elevated 

cortisol levels, which can negatively affect neuronal plasticity and hippocampal 

function. Structural and functional brain changes, particularly reduced 

hippocampal volume and altered activity in the prefrontal cortex and amygdala, 

have been consistently reported in neuroimaging studies of depressed patients. 

Another important mechanism involves neuroinflammation. Increased levels 

of pro-inflammatory cytokines have been found in patients with depressive 

disorders, suggesting that immune system activation may contribute to the 

development and persistence of depressive symptoms. Furthermore, impaired 

neuroplasticity and reduced neurogenesis, especially in the hippocampus, are 

believed to play a crucial role in the cognitive and emotional symptoms of 

depression. 

Neurobiological 

Mechanism 

Pathophysiologica

l Features 

Associated 

Symptoms 

Modern 

Treatment Approaches 

Monoaminergic 

dysfunction 

Reduced levels of 

serotonin, 

norepinephrine, and 

dopamine 

Depressed 

mood, anhedonia, 

low motivation 

SSRIs, SNRIs, 

tricyclic antidepressants, 

atypical antidepressants 

HPA axis 

dysregulation 

Chronic stress, 

elevated cortisol levels 

Fatigue, 

sleep 

disturbances, 

emotional 

instability 

Antidepressants, 

stress management, 

psychotherapy 

Neuroinflammat

ion 

Increased pro-

inflammatory cytokines 

(IL-6, TNF-α) 

Cognitive 

impairment, 

psychomotor 

slowing 

Anti-inflammatory 

strategies, 

antidepressants, lifestyle 

modification 

Impaired 

neuroplasticity 

Reduced BDNF 

levels, decreased 

hippocampal 

neurogenesis 

Memory 

deficits, emotional 

dysregulation 

Antidepressants, 

ketamine, cognitive-

behavioral therapy 

Structural and 

functional brain 

changes 

Altered activity in 

prefrontal cortex, 

hippocampus, amygdala 

Impaired 

decision-making, 

emotional 

reactivity 

Neuromodulation 

(ECT, TMS), 

psychotherapy 

Glutamatergic 

system dysfunction 

NMDA receptor 

dysregulation 

Treatment-

resistant 

Ketamine, 

esketamine, novel 
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depression, severe 

symptoms 

glutamate modulators 

 

Modern treatment approaches. 

Modern treatment strategies for depressive disorders are based on a 

biopsychosocial model and include pharmacological, psychological, and 

neurostimulation-based interventions. Antidepressant medications, such as 

selective serotonin reuptake inhibitors (SSRIs), serotonin–norepinephrine reuptake 

inhibitors (SNRIs), and atypical antidepressants, remain the first-line 

pharmacological treatments. These medications aim to restore neurotransmitter 

balance and improve synaptic plasticity. 

Psychotherapy, particularly cognitive-behavioral therapy (CBT), interpersonal 

therapy (IPT), and mindfulness-based approaches, has demonstrated strong 

efficacy in treating depressive disorders. These therapies help patients modify 

maladaptive thought patterns, improve emotional regulation, and enhance coping 

strategies. 

In treatment-resistant cases, neuromodulation techniques have gained 

increasing attention. Methods such as electroconvulsive therapy (ECT), transcranial 

magnetic stimulation (TMS), and deep brain stimulation (DBS) have shown 

promising results by directly targeting dysfunctional neural circuits. Additionally, 

emerging treatments, including ketamine and esketamine therapy, offer rapid 

antidepressant effects and represent a significant advancement in modern 

psychopharmacology. 

Conclusion 

Depressive disorders are complex conditions rooted in multifactorial 

neurobiological mechanisms involving neurotransmitter imbalance, stress-related 

neuroendocrine dysfunction, neuroinflammation, and impaired neuroplasticity. 

Advances in neuroscience have significantly enhanced our understanding of these 

mechanisms, leading to the development of more effective and diverse treatment 

approaches. A comprehensive and individualized treatment strategy that integrates 

pharmacotherapy, psychotherapy, and modern neuromodulation techniques is 

essential for improving clinical outcomes and enhancing the quality of life for 

individuals with depressive disorders. 
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