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Introduction
The immune system plays a vital role not only in protecting 
the body against pathogens but also in maintaining the 
integrity and function of the Central Nervous System 
(CNS). In certain neurological diseases, immune-mediated 
mechanisms contribute to the pathogenesis and progression 
of the condition. This essay aims to explore the role of 
immune-mediated mechanisms in neurological diseases, 
focusing on autoimmune disorders and inflammatory 
processes. Understanding these mechanisms is crucial for 
the development of targeted therapies and interventions to 
mitigate the detrimental effects of immune dysregulation in 
neurological diseases [1].

Autoimmune neurological diseases
Autoimmune neurological diseases are characterized by 
an immune response directed against self-antigens within 
the CNS. These conditions involve immune-mediated 
inflammation and tissue damage within the nervous system 
[2]. Several examples of autoimmune neurological diseases 
include Multiple Sclerosis (MS), Guillain-Barré Syndrome 
(GBS), and Neuromyelitis Optica Spectrum Disorder 
(NMOSD).

Multiple Sclerosis (MS): MS is a chronic inflammatory 
disease characterized by the immune system's attack on 
myelin, the protective covering of nerve fibers in the CNS. 
Immune cells, primarily T cells, infiltrate the CNS and initiate 
an immune response against myelin, leading to demyelination, 
neuroinflammation, and subsequent neurological dysfunction. 
B cells and antibodies also contribute to MS pathogenesis 
by targeting myelin components and promoting immune cell 
activation [3].

Guillain-Barré Syndrome (GBS): GBS is an acute 
inflammatory disorder affecting the peripheral nervous 
system. It is primarily an immune-mediated attack on the 
myelin sheath surrounding peripheral nerves or the nerve 
roots. The immune response in GBS is often triggered by 
preceding infections, such as respiratory or gastrointestinal 
infections. Immune cells, including T cells and macrophages, 
infiltrate peripheral nerves and induce inflammation, resulting 
in demyelination and nerve damage.

Neuromyelitis Optica Spectrum Disorder (NMOSD): 
NMOSD is an autoimmune disorder characterized by 

inflammation and demyelination primarily affecting the optic 
nerves and spinal cord. In NMOSD, autoantibodies target 
the aquaporin-4 water channel protein located on astrocytes 
in the CNS. The binding of these autoantibodies leads to 
complement-mediated inflammation, astrocyte injury, and 
subsequent demyelination [4].

Inflammatory processes in neurological diseases

In addition to autoimmune diseases, immune-mediated 
inflammatory processes play a significant role in various 
neurological diseases. These inflammatory mechanisms can 
be triggered by infections, chronic inflammatory conditions, 
or dysregulated immune responses. Some examples of 
neurological diseases associated with immune-mediated 
inflammation include Alzheimer's disease, Parkinson's 
disease, and stroke.

Alzheimer's Disease (AD): Chronic inflammation within the 
brain contributes to the pathogenesis and progression of AD, 
the most common form of dementia. Activation of immune 
cells, such as microglia and astrocytes, leads to the release of 
pro-inflammatory cytokines and the accumulation of amyloid-
beta plaques. This chronic inflammation exacerbates neuronal 
damage and contributes to cognitive decline.

Parkinson's Disease (PD): In PD, immune-mediated 
inflammation plays a crucial role in the neurodegenerative 
process. Activated microglia release pro-inflammatory 
cytokines, such as tumor necrosis factor-alpha (TNF-
alpha) and interleukin-1 beta (IL-1beta), contributing to the 
degeneration of dopaminergic neurons in the substantia nigra. 
The presence of alpha-synuclein aggregates, a hallmark of 
PD, further activates immune responses, perpetuating the 
inflammatory cycle [5].

Stroke: Stroke involves the interruption of blood supply to the 
brain, leading to tissue damage and inflammation.
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