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Introduction
Mast cells are tissue-resident immune cells primarily known 

for their roles in allergic reactions and inflammation. Traditionally 
studied in peripheral tissues, recent research has identified mast 
cells within the brain, termed brain mast cells (BMCs). BMCs are 
strategically positioned within the blood-brain barrier (BBB) and the 
meninges, suggesting they play crucial roles in neuroinflammation and 
neuroimmune responses [1]. While BMCs' roles in neurodegenerative 
diseases and neuroinflammatory conditions have been explored, their 
potential in responding to bacterial and viral infections in the brain 
remains an area of active investigation. BMCs are equipped with 
receptors for various pathogens and immune mediators, allowing 
them to sense and respond to infectious agents within the CNS [2]. 
Upon activation, BMCs release a spectrum of cytokines, chemokines, 
and other immune modulators that can shape local immune responses. 
This capacity is critical for initiating and regulating neuroinflammation 
in response to infections [3]. Studies suggest that BMCs play a dual role 
in both promoting immune defense and contributing to pathological 
processes in CNS infections, depending on the context and the specific 
pathogen involved [4]. In bacterial infections such as meningitis or 
encephalitis, BMCs are activated by bacterial components or cytokines 
released by infected cells [5]. Activation triggers BMCs to release 
pro-inflammatory cytokines like TNF-α, IL-6, and IL-1β, which 
recruit and activate microglia and other immune cells to clear the 
infection. Additionally, BMCs can release antimicrobial peptides and 
proteases that directly target pathogens, enhancing the local immune 
response [6]. In viral infections, BMCs respond to viral particles and 
nucleic acids, contributing to antiviral immunity through interferon 
production and activation of adaptive immune responses within 
the CNS. Harnessing BMCs' immunomodulatory capabilities holds 
promise for developing novel therapeutic strategies against CNS 
infections [7]. Approaches could include enhancing BMC activation to 
bolster immune responses in cases of immunodeficiency or dampening 
BMC activation to mitigate neuroinflammation and tissue damage in 
conditions like viral encephalitis or autoimmune disorders affecting 
the CNS [8]. Targeted modulation of BMC responses could also be 
explored to improve outcomes in bacterial meningitis or neuroinvasive 
viral infections where traditional treatments have limitations.

Challenges and future directions

Despite their potential, several challenges exist in harnessing BMCs 
for therapeutic use. These include understanding the precise roles of 
BMCs in different CNS infections, optimizing methods for targeting 
BMCs without compromising BBB integrity, and ensuring safety 
in manipulating neuroimmune responses. Future research should 
focus on elucidating BMCs' specific contributions to CNS immunity, 
exploring novel delivery methods for BMC-targeted therapies, and 
conducting preclinical and clinical trials to evaluate the efficacy and 
safety of BMC-based treatments in infectious diseases affecting the 
brain [9-12].

Conclusion
Brain mast cells represent a novel frontier in neuroimmunology, 

offering unique opportunities for therapeutic intervention in bacterial 
and viral infections of the CNS. Their ability to sense pathogens, 
modulate local immune responses, and interact with neural cells 
underscores their potential as therapeutic targets. Further research into 
BMC biology and their precise roles in infection control is essential 
for realizing the therapeutic promise of these intriguing immune cells. 
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Abstract
Mast cells, traditionally known for their role in allergic responses, are increasingly recognized for their involvement 

in immune modulation and host defense beyond allergic reactions. This review explores the emerging understanding 
of brain mast cells (BMCs) and their potential therapeutic applications in combating bacterial and viral infections. 
BMCs, located in the central nervous system (CNS), possess unique immunological properties that influence 
neuroinflammation and host defense mechanisms. Recent studies indicate BMCs' ability to respond to pathogens 
directly and modulate immune responses in infectious diseases. Understanding BMCs' capabilities and harnessing 
their therapeutic potential could lead to novel strategies for treating infections affecting the CNS and beyond.
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