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Abstract
Neuroinflammatory diseases, encompassing a diverse group of conditions affecting the central nervous system 

(CNS), are characterized by immune cell infiltration and inflammation within the brain and spinal cord. A critical factor 
in this process is the blood-brain barrier (BBB), a highly selective barrier that regulates the passage of molecules and 
cells between the bloodstream and the CNS. This review examines the intricate relationship between BBB dysfunction 
and immune system activity in the pathogenesis of various neuroinflammatory diseases, highlighting the mechanisms 
involved and their therapeutic implications.   
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Introduction
The blood-brain barrier (BBB) is a specialized interface formed 

by brain endothelial cells, pericytes, astrocytes, and the basement 
membrane, collectively known as the neurovascular unit (NVU). 
This highly selective barrier tightly regulates the movement of ions, 
molecules, and cells between the systemic circulation and the CNS, 
maintaining a stable microenvironment essential for neuronal 
function. In neuroinflammatory diseases, this barrier function is 
compromised, allowing for the infiltration of peripheral immune cells 
into the CNS, which contributes to chronic inflammation and neuronal 
damage. This review examines the intricate interplay between BBB 
dysfunction and immune system activity in the pathogenesis of various 
neuroinflammatory conditions, including multiple sclerosis (MS), 
autoimmune encephalitis, and other related disorders.   

Results
The BBB's integrity is maintained by several key structures and 

mechanisms. Tight junctions between endothelial cells are the primary 
barrier, restricting paracellular diffusion of molecules. Transporters and 
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neuroinflammation [10]. Dysbiosis, an imbalance in the gut microbiota, 
can lead to increased systemic inflammation, which can subsequently 
impact BBB function and contribute to neuroinflammation.   

Discussion
The findings presented here emphasize the critical role of BBB 

dysfunction in the pathogenesis of neuroinflammatory diseases. The 
breakdown of this barrier allows for the infiltration of peripheral 
immune cells and inflammatory mediators into the CNS, contributing 
to chronic inflammation and neuronal damage. Understanding the 
complex interplay between the BBB and the immune system is crucial 
for developing effective therapeutic strategies. Targeting specific 
molecules and pathways involved in BBB dysfunction, such as tight 
junctions, adhesion molecules, and inflammatory mediators, holds 
promise for preserving BBB integrity and reducing neuroinflammation.

Conclusion
The BBB plays a vital role in maintaining CNS homeostasis and 

protecting the brain from immune cell infiltration. In neuroinflammatory 
diseases, BBB dysfunction is a key pathological feature that contributes 
to disease initiation and progression. Further research is needed to fully 
elucidate the complex mechanisms involved in BBB breakdown and to 
develop targeted therapeutic strategies to preserve BBB integrity and 
reduce neuroinflammation in these debilitating conditions.
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