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   Multiple Sclerosis (MS) is a chronic inflammatory disease of the Central
Nervous System (CNS), where the immune system mistakenly attacks the
protective myelin sheath of nerve fibers, leading to the formation of lesions
and a range of neurological symptoms. The pathogenesis of MS is
multifactorial, involving a complex interplay between genetic predisposition,
environmental factors, and immune dysregulation. One environmental factor
that has gained increasing attention in recent years is vitamin D, particularly
due to its role in modulating the immune system. Research suggests that
vitamin D supplementation may influence the cytokine profile in MS,
potentially contributing to disease modulation. In this article, we will explore
the relationship between vitamin D supplementation and cytokine profiles in
MS, investigating the underlying mechanisms, clinical implications, and the
potential for vitamin D to serve as a therapeutic adjunct in managing MS [1].

   Vitamin D is a fat-soluble vitamin that plays an essential role in bone
health, calcium metabolism, and immune regulation. It exists in two primary
forms: vitamin D2 (ergocalciferol) and vitamin D3 (cholecalciferol), with the
latter being the most bioavailable form and primarily synthesized in the skin
upon exposure to sunlight. Once absorbed or synthesized, vitamin D is
converted into its active form, calcitriol, in the liver and kidneys. Calcitriol is
the biologically active metabolite that exerts effects on various tissues,
including immune cells. Some clinical trials have suggested that vitamin D
supplementation may reduce relapse rates in individuals with MS. For
example, a study by the Institute of Neurology in London found that patients
with higher levels of vitamin D had fewer relapses and a slower progression
of disability compared to those with lower vitamin D levels. This is thought to
be due to the ability of vitamin D to reduce the activity of pro-inflammatory T
cells and cytokines, which are believed to contribute to disease relapses.
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    Vitamin D is a fat-soluble vitamin that plays an essential role in bone
health, calcium metabolism, and immune regulation. It exists in two primary
forms vitamin D2 (ergocalciferol) and vitamin D3 (cholecalciferol), with the
latter being the most bioavailable form and primarily synthesized in the skin
upon exposure to sunlight. Once absorbed or synthesized, vitamin D is
converted into its active form, calcitriol, in the liver and kidneys. Calcitriol is
the biologically active metabolite that exerts effects on various tissues,
including immune cells [2].The immune system is regulated by a complex
network of signaling molecules, primarily cytokines, which are proteins that
help to regulate the activation and differentiation of immune cells. In MS, the
immune system becomes dysregulated, leading to the activation of pro-

inflammatory T-helper (Th) cells and the production of pro-inflammatory
cytokines such as Interleukin-17 (IL-17) and Interferon-Gamma (IFN-γ).
These cytokines contribute to the inflammatory processes that damage the
myelin sheath, impairing nerve conduction and leading to the characteristic
neurological deficits seen in MS.

   Vitamin D has been shown to have immunomodulatory effects, primarily by
influencing the activity of T cells, dendritic cells, and macrophages. It has
been observed to reduce the production of pro-inflammatory cytokines and
promote the generation of anti-inflammatory cytokines. This ability of vitamin
D to modulate the immune response is of particular interest in MS, a disease
in which immune system dysregulation plays a key role in pathogenesis [3].
One of the most striking observations in MS research is the correlation
between low vitamin D levels and an increased risk of developing the
disease. Several epidemiological studies have demonstrated that individuals
with lower vitamin D levels are at higher risk for developing MS, and
conversely, those living in regions with higher sunlight exposure, which is a
natural source of vitamin D, have a lower prevalence of MS.

  The association between vitamin D deficiency and MS is thought to be
related to the immune-modulating effects of vitamin D. Low levels of vitamin
D may impair the immune system’s ability to regulate inflammation, making
the CNS more susceptible to autoimmune attacks. Furthermore, vitamin D
deficiency may alter the balance of T-helper cell subsets, favouring a pro-
inflammatory environment that exacerbates the progression of MS. The
vitamin D hypothesis in MS is further supported by genetic studies, which
have identified variations in the vitamin D receptor (VDR) gene that are
associated with an increased risk of MS. These findings suggest that genetic
differences in vitamin D metabolism and receptor function may influence an
individual’s susceptibility to MS [4].

   The effects of vitamin D on the immune system are mediated through its
interaction with the vitamin D receptor (VDR), which is expressed on a variety
of immune cells, including T cells, B cells, dendritic cells, and macrophages.
Upon binding to the VDR, vitamin D activates a signaling pathway that
regulates the expression of numerous genes involved in immune function [5].
Given the potential immunomodulatory effects of vitamin D, there has been
considerable interest in exploring the role of vitamin D supplementation as a
therapeutic strategy in MS. Several studies have investigated the effects of
vitamin D supplementation on the cytokine profile and clinical outcomes in
patients with MS.

Conclusion
   Vitamin D plays a crucial role in regulating the immune system, and its
deficiency has been implicated in the pathogenesis of multiple sclerosis. By
modulating the production of cytokines and influencing the differentiation of
immune cells, vitamin D supplementation holds promise as a therapeutic
adjunct in MS. Clinical studies suggest that vitamin D supplementation may
reduce relapse rates, improve cytokine profiles, and potentially slow disease
progression in MS patients. However, further research is needed to establish
optimal dosages, treatment durations, and long-term effects of vitamin D
supplementation in MS. Given the safety profile of vitamin D, it is a promising
avenue for adjunctive therapy in the management of MS, particularly for
individuals with low vitamin D levels.

mailto:palski@gmail.com


Pals K. 

Page 2 of 2

4. 

5. 

Vitam Miner, Volume 14:01, 2025

How to cite this article: Pals, Kiena. “Vitamin D Supplementation and Cytokine
Profile in MS.” Vitam Miner 14 (2025): 352.

Penna, Giuseppe and Luciano Adorini. "1α, 25-dihydroxyvitamin D3 inhibits
differentiation, maturation, activation and survival of dendritic cells leading to
impaired alloreactive T cell activation." J Immunol 164 (2000): 2405-2411.

Boonstra andré, Franck J. Barrat, Chad Crain and Victoria L. Heath, et al. "1α,
25-Dihydroxyvitamin D3 has a direct effect on naive CD4  T cells to enhance the
development of Th2 cells." J Immunol 167 (2001): 4974-4980.

+

Lysandropoulos Andreas P., Emilie Jaquiéry, Samantha Jilek and Giuseppe
Pantaleo, et al. "Vitamin D has a direct immunomodulatory effect on CD8  T cells
of patients with early multiple sclerosis and healthy control subjects." J
Neuroimmunol 233 (2011): 240-244.

+

1. 

3. 

2. 

There are no conflicts of interest by author.

Conflict of Interest

None.

Acknowledgement

Saponaro, Federica, Alessandro Saba and Riccardo Zucchi. "An update on
vitamin D metabolism." Int J Mol Sci 21 (2020): 6573.

Ao, Tomoka, Junichi Kikuta and Masaru Ishii. "The effects of vitamin D on
immune system and inflammatory diseases." Biomolecules 11 (2021): 1624.

https://www.cambridge.org/core/journals/animal/article/biochemical-measurements-of-beef-are-a-good-predictor-of-untrained-consumer-sensory-scores-across-muscles/F06BA69AFDC29EFA711F6A8D2BFCDFA0
https://journals.aai.org/jimmunol/article/164/5/2405/69625
https://journals.aai.org/jimmunol/article/164/5/2405/69625
https://journals.aai.org/jimmunol/article/164/5/2405/69625
https://www.cambridge.org/core/journals/animal/article/biochemical-measurements-of-beef-are-a-good-predictor-of-untrained-consumer-sensory-scores-across-muscles/F06BA69AFDC29EFA711F6A8D2BFCDFA0
https://www.cambridge.org/core/journals/animal/article/biochemical-measurements-of-beef-are-a-good-predictor-of-untrained-consumer-sensory-scores-across-muscles/F06BA69AFDC29EFA711F6A8D2BFCDFA0
https://www.cambridge.org/core/journals/animal/article/biochemical-measurements-of-beef-are-a-good-predictor-of-untrained-consumer-sensory-scores-across-muscles/F06BA69AFDC29EFA711F6A8D2BFCDFA0
https://www.cambridge.org/core/journals/animal/article/biochemical-measurements-of-beef-are-a-good-predictor-of-untrained-consumer-sensory-scores-across-muscles/F06BA69AFDC29EFA711F6A8D2BFCDFA0
https://journals.aai.org/jimmunol/article/167/9/4974/42755
https://journals.aai.org/jimmunol/article/167/9/4974/42755
https://journals.aai.org/jimmunol/article/167/9/4974/42755
https://journals.aai.org/jimmunol/article/167/9/4974/42755
https://www.cambridge.org/core/journals/animal/article/biochemical-measurements-of-beef-are-a-good-predictor-of-untrained-consumer-sensory-scores-across-muscles/F06BA69AFDC29EFA711F6A8D2BFCDFA0
https://www.cambridge.org/core/journals/animal/article/biochemical-measurements-of-beef-are-a-good-predictor-of-untrained-consumer-sensory-scores-across-muscles/F06BA69AFDC29EFA711F6A8D2BFCDFA0
https://www.cambridge.org/core/journals/animal/article/biochemical-measurements-of-beef-are-a-good-predictor-of-untrained-consumer-sensory-scores-across-muscles/F06BA69AFDC29EFA711F6A8D2BFCDFA0
https://journals.aai.org/jimmunol/article/167/9/4974/42755
https://www.cambridge.org/core/journals/animal/article/biochemical-measurements-of-beef-are-a-good-predictor-of-untrained-consumer-sensory-scores-across-muscles/F06BA69AFDC29EFA711F6A8D2BFCDFA0
https://www.cambridge.org/core/journals/animal/article/biochemical-measurements-of-beef-are-a-good-predictor-of-untrained-consumer-sensory-scores-across-muscles/F06BA69AFDC29EFA711F6A8D2BFCDFA0
https://www.sciencedirect.com/science/article/pii/S0165572810005199
https://www.sciencedirect.com/science/article/pii/S0165572810005199
https://www.sciencedirect.com/science/article/pii/S0165572810005199
https://www.cambridge.org/core/journals/animal/article/biochemical-measurements-of-beef-are-a-good-predictor-of-untrained-consumer-sensory-scores-across-muscles/F06BA69AFDC29EFA711F6A8D2BFCDFA0
https://www.cambridge.org/core/journals/animal/article/biochemical-measurements-of-beef-are-a-good-predictor-of-untrained-consumer-sensory-scores-across-muscles/F06BA69AFDC29EFA711F6A8D2BFCDFA0
https://www.cambridge.org/core/journals/animal/article/biochemical-measurements-of-beef-are-a-good-predictor-of-untrained-consumer-sensory-scores-across-muscles/F06BA69AFDC29EFA711F6A8D2BFCDFA0
https://www.cambridge.org/core/journals/animal/article/biochemical-measurements-of-beef-are-a-good-predictor-of-untrained-consumer-sensory-scores-across-muscles/F06BA69AFDC29EFA711F6A8D2BFCDFA0
https://www.sciencedirect.com/science/article/pii/S0165572810005199
https://www.cambridge.org/core/journals/animal/article/biochemical-measurements-of-beef-are-a-good-predictor-of-untrained-consumer-sensory-scores-across-muscles/F06BA69AFDC29EFA711F6A8D2BFCDFA0
https://www.mdpi.com/1422-0067/21/18/6573
https://www.mdpi.com/1422-0067/21/18/6573
https://www.cambridge.org/core/journals/animal/article/biochemical-measurements-of-beef-are-a-good-predictor-of-untrained-consumer-sensory-scores-across-muscles/F06BA69AFDC29EFA711F6A8D2BFCDFA0
https://www.cambridge.org/core/journals/animal/article/biochemical-measurements-of-beef-are-a-good-predictor-of-untrained-consumer-sensory-scores-across-muscles/F06BA69AFDC29EFA711F6A8D2BFCDFA0
https://www.cambridge.org/core/journals/animal/article/biochemical-measurements-of-beef-are-a-good-predictor-of-untrained-consumer-sensory-scores-across-muscles/F06BA69AFDC29EFA711F6A8D2BFCDFA0
https://www.cambridge.org/core/journals/animal/article/biochemical-measurements-of-beef-are-a-good-predictor-of-untrained-consumer-sensory-scores-across-muscles/F06BA69AFDC29EFA711F6A8D2BFCDFA0
https://www.mdpi.com/2218-273X/11/11/1624
https://www.mdpi.com/2218-273X/11/11/1624
https://www.cambridge.org/core/journals/animal/article/biochemical-measurements-of-beef-are-a-good-predictor-of-untrained-consumer-sensory-scores-across-muscles/F06BA69AFDC29EFA711F6A8D2BFCDFA0
https://www.cambridge.org/core/journals/animal/article/biochemical-measurements-of-beef-are-a-good-predictor-of-untrained-consumer-sensory-scores-across-muscles/F06BA69AFDC29EFA711F6A8D2BFCDFA0
https://www.cambridge.org/core/journals/animal/article/biochemical-measurements-of-beef-are-a-good-predictor-of-untrained-consumer-sensory-scores-across-muscles/F06BA69AFDC29EFA711F6A8D2BFCDFA0

