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Introduction
Neuroinflammation, a response of the central nervous system 

(CNS) to injury or disease, has emerged as a key player in the 
development of various nerve-related psychological disorders. 
Once thought to be solely protective, chronic or uncontrolled 
neuroinflammation is now understood to have profound effects on 
the brain’s structure and function, contributing to the pathogenesis 
of conditions such as depression, anxiety, schizophrenia, and 
neurodegenerative diseases like Alzheimer’s and Parkinson’s [1].

This article explores the mechanisms by which neuroinflammation 
affects brain health and contributes to the onset and progression of 
nerve-related psychological disorders. It also examines the potential 
for targeting neuroinflammatory pathways in the development of 
new treatments for these disorders. Neuroinflammation refers to the 
inflammatory response within the brain and spinal cord, primarily 
mediated by glial cells, particularly microglia and astrocytes. Microglia, 
the brain’s resident immune cells, become activated in response to 
various stimuli, including infections, trauma, or neurodegenerative 
processes [2]. 

Under normal circumstances, neuroinflammation is a protective 
mechanism that helps to clear pathogens, repair tissue, and restore 
CNS function. However, in cases of chronic or excessive activation, 
neuroinflammation can become harmful, leading to neuronal damage, 
disrupted synaptic connections, and altered neurotransmission. 
Growing evidence suggests that neuroinflammation plays a critical 
role in the development and maintenance of Major Depressive 
Disorder (MDD). Patients with depression often exhibit elevated 
levels of pro-inflammatory cytokines, such as interleukin-6 (IL-6), 

tumor necrosis factor-alpha (TNF-α), and C-reactive protein (CRP), 
which are markers of systemic inflammation [3]. 

Increased neuroinflammation in depression is associated with 
alterations in key brain regions, including the prefrontal cortex, 
hippocampus, and amygdala, which are involved in mood regulation 
and cognitive processes. Chronic inflammation in these areas can lead 
to reduced neurogenesis, neuronal damage, and impaired synaptic 
plasticity, all of which contribute to the symptoms of depression. 
Neuroinflammation has also been implicated in anxiety disorders, 
such as Generalized Anxiety Disorder (GAD) and Post-Traumatic 
Stress Disorder (PTSD). Dysregulation of the hypothalamic-pituitary-
adrenal (HPA) axis, a key stress response system, is common in these 
disorders, and inflammation is known to modulate HPA axis function 
[4]. 

Chronic inflammation affects the amygdala, a brain region 
critical for fear processing and emotional regulation, which may 
lead to heightened anxiety and stress responses. Inflammatory 
processes can also impact the hippocampus, resulting in impaired 
memory consolidation, a hallmark of PTSD. Schizophrenia is a 
complex neuropsychiatric disorder characterized by symptoms 
such as hallucinations, delusions, cognitive impairments, and 
emotional disturbances. Neuroinflammation is thought to contribute 
to the pathophysiology of schizophrenia by disrupting synaptic 
transmission, altering neurodevelopmental processes, and promoting 
neuronal damage [5].

Post-mortem studies of individuals with schizophrenia have 
revealed increased microglial activation and elevated levels of 
inflammatory cytokines in the brain. These changes are particularly 
pronounced in the prefrontal cortex, a region involved in executive 
function, and the hippocampus, which plays a key role in memory and 
learning. Moreover, neuroinflammatory processes during early brain 
development are believed to contribute to the onset of schizophrenia 
in adulthood. Prenatal infections and maternal immune activation 
have been linked to an increased risk of schizophrenia, suggesting that 
neuroinflammation during critical developmental periods can have 
long-lasting effects on brain function [6].

Neuroinflammation is a well-established contributor to 
neurodegenerative diseases, including Alzheimer’s and Parkinson’s 
disease, both of which have significant psychological components. 
Depression, anxiety, and cognitive decline are common in individuals 
with these conditions, and neuroinflammation is thought to play a 
role in these symptoms. In Alzheimer’s disease, microglial activation 
and chronic inflammation contribute to the accumulation of beta-
amyloid plaques and tau tangles, hallmarks of the disease. This 
inflammatory response exacerbates neuronal damage and synaptic 
dysfunction, leading to cognitive decline and behavioral changes [7].

Similarly, in Parkinson’s disease, neuroinflammation contributes 
to the degeneration of dopaminergic neurons in the substantia nigra, a 
key brain region involved in movement and emotional regulation. The 
resulting loss of dopamine is associated with both motor symptoms 
and psychological disturbances, including depression and anxiety: 
Disruption of Neurotransmitter Systems: Neuroinflammation can 
alter the synthesis, release, and reuptake of neurotransmitters such 
as serotonin, dopamine, and glutamate. For example, inflammatory 
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cytokines can reduce the availability of serotonin, a neurotransmitter 
involved in mood regulation, by increasing the activity of indoleamine 
2,3-dioxygenase (IDO), an enzyme that degrades tryptophan, the 
precursor to serotonin [8].

Neuronal Damage and Synaptic Dysfunction: Chronic 
neuroinflammation can lead to the release of excitotoxic substances, 
such as glutamate, which cause neuronal damage and death. 
Inflammation can also disrupt synaptic plasticity, the brain’s ability to 
strengthen or weaken synapses in response to learning and experience, 
leading to cognitive deficits and mood disturbances. Blood-Brain 
Barrier (BBB) Dysfunction: Neuroinflammation can compromise the 
integrity of the blood-brain barrier, a protective barrier that regulates 
the movement of molecules between the bloodstream and the brain. 
BBB dysfunction allows peripheral immune cells and inflammatory 
mediators to enter the brain, further exacerbating neuroinflammation 
and contributing to psychological symptoms [9].

Neurogenesis Impairment: Inflammation can impair 
neurogenesis, the process by which new neurons are generated, 
particularly in the hippocampus. Reduced neurogenesis is associated 
with cognitive deficits and mood disorders, such as depression 
and anxiety. Anti-Inflammatory Medications: Nonsteroidal anti-
inflammatory drugs (NSAIDs) and other anti-inflammatory agents 
have shown potential in reducing depressive and anxiety symptoms 
in some patients. However, the long-term efficacy and safety of these 
treatments require further investigation [10].

Conclusion
Neuroinflammation plays a central role in the development 

of nerve-related psychological disorders, including depression, 

anxiety, schizophrenia, and neurodegenerative diseases. The chronic 
activation of microglia and astrocytes, coupled with the release of 
pro-inflammatory cytokines, can disrupt neurotransmitter systems, 
damage neurons, and impair synaptic function, all of which contribute 
to the onset and progression of psychological symptoms.
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