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Introduction
Neuroinflammation, characterized by the activation of the central 

nervous system’s immune cells, has emerged as a critical factor in the 
development and progression of various neuropsychiatric disorders. 
From autoimmune encephalitis to depression, inflammation plays 
a significant role in modulating brain function, contributing 
to cognitive dysfunction, mood disturbances, and other 
neuropsychiatric sequelae. This article explores the mechanisms 
by which inflammation contributes to these conditions, 
examines specific neuropsychiatric disorders associated with 
neuroinflammation, and discusses potential therapeutic strategies 
aimed at targeting this underlying process [1].

Neuroinflammation is the brain’s immune response to injury, 
infection, or disease. It involves the activation of microglia (the 
brain’s resident immune cells) and astrocytes, the release of pro-
inflammatory cytokines, and the disruption of the blood-brain 
barrier. While inflammation is a protective response aimed at healing 
the brain, chronic or excessive inflammation can lead to neuronal 
damage, disrupting normal brain function and contributing to 
various neuropsychiatric disorders [2].

The process begins when the brain’s immune cells detect 
pathogens, toxins, or cellular damage. Microglia and astrocytes 
become activated, releasing cytokines such as interleukin-1 (IL-1), 
tumor necrosis factor-alpha (TNF-α), and interleukin-6 (IL-6). These 
cytokines promote further inflammation and recruit other immune 
cells to the site of injury. In healthy individuals, this response resolves 
once the threat is eliminated, and the brain returns to its normal state. 

However, in certain conditions, this inflammatory response persists, 
leading to chronic neuroinflammation that may underlie several 
neuropsychiatric sequelae [3].

Autoimmune encephalitis is a group of rare but severe disorders 
where the body’s immune system mistakenly targets healthy brain 
tissue, causing inflammation. One of the most well-known forms is 
anti-NMDA receptor encephalitis, which is associated with psychiatric 
symptoms such as psychosis, agitation, memory loss, and seizures. 
This disorder is characterized by the production of antibodies against 
NMDA receptors, which play a crucial role in synaptic plasticity and 
cognitive function [4].

In autoimmune encephalitis, the inflammatory response triggered 
by the antibodies leads to significant neuronal dysfunction, particularly 
in areas of the brain involved in cognition and emotion regulation, 
such as the hippocampus and prefrontal cortex. This disruption can 
result in a range of psychiatric symptoms, including mood changes, 
delusions, hallucinations, and altered behavior. The link between 
inflammation and these neuropsychiatric symptoms is becoming 
clearer, as studies show that effective treatment of autoimmune 
encephalitis, which often includes immunosuppressive therapies such 
as corticosteroids and intravenous immunoglobulin (IVIG), can lead 
to significant improvements in psychiatric symptoms [5].

The pathophysiology of autoimmune encephalitis involves the 
production of autoantibodies that target brain cells and receptors, 
triggering inflammation. These autoantibodies activate the immune 
system, leading to microglial activation, cytokine release, and blood-
brain barrier disruption. This cascade of events can contribute to 
neuropsychiatric symptoms and cognitive deficits. In some cases, 
autoimmune encephalitis may present with symptoms resembling 
schizophrenia, bipolar disorder, or other psychiatric conditions, 
making it crucial for clinicians to consider autoimmune encephalitis 
when diagnosing neuropsychiatric disorders [6].

Depression, one of the most common psychiatric disorders, 
has also been linked to neuroinflammation. Numerous studies have 
shown that individuals with depression have elevated levels of pro-
inflammatory cytokines such as IL-6 and TNF-α in their blood, 
cerebrospinal fluid, and brain tissue. This suggests that inflammation 
might play a role in the development of depressive symptoms, possibly 
by disrupting brain circuits involved in mood regulation, such as the 
prefrontal cortex and limbic system [7].

The exact mechanisms by which inflammation contributes 
to depression are still being explored, but several theories have 
been proposed. Chronic inflammation may lead to changes in 
neurotransmitter metabolism, particularly serotonin, dopamine, 
and norepinephrine, which are essential for regulating mood and 
behavior. Additionally, inflammation may promote neurogenesis 
dysfunction in the hippocampus, a brain area involved in memory 
and emotional regulation, potentially contributing to the cognitive 
and emotional symptoms observed in depression [8].

Inflammatory cytokines can also impact the function of glial cells, 
which play a critical role in maintaining the integrity of neuronal 
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circuits. Inflammatory cytokines can alter synaptic plasticity, disrupt 
communication between neurons, and reduce the brain’s ability to 
adapt to environmental changes. These changes in brain plasticity are 
thought to contribute to the development of depressive symptoms, 
including anhedonia (the inability to experience pleasure) and 
cognitive dysfunction [9].

Research has shown that individuals with depression often respond 
poorly to standard antidepressant medications, particularly selective 
serotonin reuptake inhibitors (SSRIs). However, anti-inflammatory 
agents have demonstrated promise as adjunctive treatments for 
depression. For example, nonsteroidal anti-inflammatory drugs 
(NSAIDs) and cytokine inhibitors have been shown to reduce 
depressive symptoms in some individuals. Furthermore, clinical trials 
are exploring the use of anti-inflammatory agents such as infliximab 
and minocycline to treat depression, although more research is 
needed to establish their efficacy and safety [10].

Conclusion
Neuroinflammation plays a central role in the development and 

progression of several neuropsychiatric disorders, ranging from 
autoimmune encephalitis to depression, schizophrenia, and bipolar 
disorder. The activation of the brain’s immune system leads to the 
release of pro-inflammatory cytokines, which disrupt normal brain 
function and contribute to cognitive dysfunction, mood disturbances, 
and other psychiatric symptoms. 
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