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Abstract

Neuroinþammation, a complex process involving interactions between the nervous and immune systems, plays 
a crucial role in various neurological disorders. T regulatory cells (Tregs), a specialized subset of T cells, are critical 
regulators of immune responses, maintaining immune homeostasis and preventing autoimmunity. This review 
examines the current understanding of the role of Tregs in modulating neuroimmune responses, focusing on their 
mechanisms of action and their implications in neurological diseases.

Results
Tregs exert their immunosuppressive functions through several 

distinct mechanisms. One key mechanism involves the production 
of immunosuppressive cytokines, such as interleukin-10 (IL-10) and 
transforming growth factor-beta (TGF-�) [1]. IL-10 can inhibit the 
production of pro-in�ammatory cytokines by other immune cells, such 
as microglia and macrophages, and promote their transition to an anti-
in�ammatory phenotype. TGF-� can suppress T cell proliferation and 
di�erentiation, and also promote the di�erentiation of naive T cells 
into Tregs. Another important mechanism of Treg suppression involves 
cell-to-cell contact. Tregs can express inhibitory molecules, such as 
CTLA-4 and PD-1, which can bind to ligands on other immune cells 
and inhibit their activation [2]. CTLA-4, for instance, can compete 
with CD28 for binding to B7 molecules on antigen-presenting cells 
(APCs), thereby inhibiting T cell activation. Tregs can also suppress 
immune responses through the consumption of IL-2, a growth factor 
essential for T cell proliferation [3]. By expressing high levels of the 
IL-2 receptor � chain (CD25), Tregs can deprive other T cells of 
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neurological disorders. Strategies aimed at enhancing Treg function, 
such as adoptive transfer of ex vivo expanded Tregs or administration of 
IL-2, have shown promise in preclinical studies and some clinical trials 
[9]. Other approaches focus on promoting Treg induction or enhancing 
their suppressive activity through pharmacological interventions. For 
instance, low-dose IL-2 therapy has been shown to expand Tregs and 
improve clinical outcomes in some autoimmune diseases [10]. � 

Discussion
�e �ndings summarized in this review highlight the critical role 

of Tregs in modulating neuroimmune responses and maintaining CNS 
homeostasis. Tregs exert their immunosuppressive functions through 
multiple mechanisms, including the production of immunosuppressive 
cytokines, cell-to-cell contact, and consumption of IL-2. Dysregulation 
of Treg function can contribute to the pathogenesis of various 
neurological disorders. � 

Conclusion
Tregs play a crucial role in controlling neuroin�ammation and 

preventing autoimmunity within the CNS. Further research is needed 
to fully understand the complex mechanisms regulating Treg function 
in the context of neuroin�ammation and to develop more targeted and 
e�ective therapeutic strategies based on modulating Treg activity for 
the treatment of neurological disorders.
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