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Dear Editor, 

According to the mounting evidence, neuroinflammation and 
neuroimmune activation play an important role in the etiology 
of neurological disorders such as Alzheimer’s disease, stroke, 
Parkinson’s disease, and Multiple Sclerosis. To explore the 
neuroimmune activation properly, the first step is clarifying 
the immunity. The immune system is a distributed 
information-processing system that protects the body from 
infectious disease, injury, and toxic and allergenic substances 
and maintains the body's homeostasis (1). It consists of innate 
and adaptive immunity. Innate immunity is non-specific, has 
a rapid response, and includes physical agents, chemical 
components such as cytokines and chemokines, and 
inflammatory cells but adaptive immunity is specific and 
consists of antibodies and cells (antigen-specific T and B 
lymphocytes). Innate and adaptive responses usually work 
together to invade pathogens (2).  

For a long time, the CNS was known as an immunologically 
privileged site, which under normal conditions, the immune 
system cannot be present as other parts of the body. But after 
years, this belief became invalid and now neuroimmune 
signaling is considered a critical component of neuronal 
processes underlying memory, emotion, and cognition. It was 
found that the CNS is actively involved in immunological 
phenomena under both physiological and pathological 
conditions and the brain is a highly immunologically active 
organ due to the CNS resident cells of the innate immune 
system, and also invading peripheral immune cells (3). 
Neuroinflammation is considered the infiltration of immune 

cells into the damage site in response to the peripheral or 
central nervous system. The neuroimmune response in the 
brain is predominantly an innate immune response, although 
the adaptive immune system including T-cells is critical for 
normal neural function, cognition, and production of 
cytokines in the brain during illness (3, 4). However, we 
mention illness or injury as a triggering factor that activates 
the immune and neuroimmune systems, in the naïve 
homeostatic baseline, neuroimmune signaling or activity is 
not absent and it interacts with neurons and is responsible for 
the regulation of neural function and synaptic plasticity (3). 
Under pathological circumstances, during neuroimmune 
activation, the activation of endothelial cells, microglia, and 
astrocytes cause the production of cytokines, chemokines, and 
the expression of surface antigens that leads to the immune 
cascade without infiltration of immune cells to the site of 
injury and robust pathological sequelae. It was seen that glial 
activation, cell migration and trafficking, adhesion molecule 
expression, antigen presentation, and cytokine production, 
can be detected during the diseases of CNS such as 
neurodegenerative disorders (5-7). In sum, neuroimmune 
activation is commonly known as the microglia activation, or 
by rising in the level of expression of immune molecules, 
especially cytokines and chemokines (8, 9). 

According to the role of the immune system in the 
pathogenesis of neurodegenerative diseases, targeting the 
immune reactions inside the brain may have enormous 
potential for treating these disorders. So biomaterials that can 
interact with the immune components, in the particular innate 
immune system, such as cytokines, chemokines, complement, 
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glia cells, and astrocytes that take part in the 
neurodegenerative disorders, can be a potential treatment (10-
13).  
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