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Abstract
Multiple sclerosis (MS) is a chronic, inþammatory, and neurodegenerative disorder of the central nervous system 
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Emerging evidence suggests that the interaction between various 
T-cell subsets and their cytokine profiles plays a key role in determining 
the severity and progression of MS. For example, while Th1 and Th17 
cells are considered the primary pro-inflammatory T-cell subsets in MS, 
the balance between these cells and Tregs is critical in regulating the 
inflammatory response. Imbalances that favor Th1 and Th17 responses 
over Treg activity may lead to exacerbated neuroinflammation and 
disease progression. This highlights the importance of understanding 
the complex interactions between these T-cell subsets and their 
contribution to disease severity [5].

Discussion
The role of T-cells in the pathogenesis of MS is multifaceted, 

involving multiple subsets of T-cells with distinct roles in the 
inflammatory process. Th1 and Th17 cells are central to the initiation 
and progression of the disease, driving neuroinflammation through the 
production of pro-inflammatory cytokines. However, the role of CD8+ 
cytotoxic T-cells, which directly attack myelin and axons, underscores 
the broader immune dysfunction in MS. The emerging understanding 
of tissue-resident memory T-cells provides insight into the chronicity 
and relapse mechanisms of MS, as these cells can rapidly reinitiate 
inflammation upon reactivation. In contrast, Tregs play an essential 
role in regulating these immune responses and maintaining immune 
tolerance. The dysregulation of Treg function in MS, as well as the 
failure to suppress autoreactive T-cell responses, contributes to the 
disease’s chronic inflammatory state.

Therapeutic strategies targeting T-cell mediated neuroinflammation 
are actively being pursued, with several promising approaches under 
investigation. One major area of focus has been the development of 
drugs that can modulate T-cell activation and migration. For example, 
sphingosine-1-phosphate receptor (S1PR) modulators, such as 
fingolimod, have been shown to reduce T-cell trafficking into the CNS 
and decrease inflammation. Other strategies aim to selectively target 
Th1 and Th17 responses, such as the use of monoclonal antibodies 
against IL-17 or its receptor, which have demonstrated efficacy in 
reducing disease activity in MS patients. Furthermore, therapies aimed 
at enhancing Treg function, either by expanding Treg populations or 
by enhancing their suppressive activity, may hold promise for restoring 
immune tolerance and preventing disease progression. However, 
despite these advances, challenges remain in identifying therapies that 
are both effective and safe for long-term use. The need for precision 
medicine in MS is clear, as treatments must be tailored to the individuarstansadT-cel e�te 9ever,a.ance and preventite T-ce1osreguTw [6,7]. 
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