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| Abstract |

Background and Aim: Multiple sclerosis (MS) is a chronic, progressive autoimmune disease characterized
by inflammation of the central nervous system and dysregulation of immune responses. In the
pathophysiology of MS, pro-inflammatory cytokines such as interleukin-1 beta (IL-18) and anti-
inflammatory cytokines like interleukin-10 (IL-10) play critical roles. This study aimed to evaluate the effect | Keywords |

of a twelve-week Pilates training program on serum levels of IL-10 and IL-1 5 in women with MS. ) )
Multiple Sclerosis|

Materials and Methods: This quasi-experimental study with a pre-test-post-test design and a control group | pices|

was conducted on 18 women with relapsing-remitting MS. Participants were randomly assigned to eitheran | Interleukin-10

experimental group (n=9) or a control group (n=9). The experimental group underwent supervised Pilates Interleukm:1 Betal

.. . Inflammation|
training for 12 weeks, three sessions per week. Venous blood samples were collected before and after the Exercisel
intervention. Serum levels of IL-10 and IL-1 § were assessed using the ELISA method. Data were analyzed | Lau Science |

using paired and independent t-tests in SPSS version 21.

Results: In the experimental group, IL-10 levels significantly increased (p=0.02), while IL-1 8 levels showed
a non-significant decrease (p=0.08). No significant changes were observed in the control group.
Conclusion: The findings suggest that regular Pilates exercise may enhance immune regulation and reduce

systemic inflammation in women with MS by increasing IL-10 and moderately reducing IL-1 8 levels.
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| Extended Abstract

Multiple sclerosis (MS) is a chronic autoimmune disease of the central nervous system, characterized
by demyelination and progressive disability, predominantly affecting young women. The
pathophysiology involves an imbalance between pro-inflammatory IL-1 and anti-inflammatory IL-
10, which play critical roles in disease activity and progression. Despite available pharmacotherapies,
their limitations have increased interest in complementary non-pharmacological strategies, with
exercise being a promising candidate. Among exercise modalities, Pilates is particularly suitable for
MS patients due to its low-impact nature and documented benefits on physical function, yet its
specific immunological effects remain underexplored. This quasi-experimental pre-test/post-test-
controlled trial evaluated the effect of a twelve-week Pilates program on serum IL-10 and IL-1f in
women with relapsing remitting MS. Eighteen women (aged 2545 years, EDSS 1-5) were randomly
assigned to an experimental group (n=9) undergoing supervised Pilates training (three 90-minute
sessions weekly) or a control group (n=9). Blood samples were collected before and 48 hours post
intervention, with cytokine levels measured by ELISA, alongside functional assessments including
FSS, TUG, Chair Stand, and handgrip strength. Data were analyzed using paired and independent t
tests and Pearson correlation, with significance set at p < 0.05. Results showed that in the
experimental group, IL-10 significantly increased from 12.88 & 3.25 to 18.43 + 3.60 pg/mL (p =
0.02), while IL-1p decreased from 12.43 + 3.07 to 10.74 + 2.45 pg/mL, though this reduction did not
reach statistical significance (p = 0.08). The IL-10/IL-1p ratio improved significantly (p =0.019), and
functional parameters, including fatigue, balance, and muscle strength, showed significant
improvements compared to controls. Correlation analysis revealed a negative relationship between
IL-10 and IL-1p changes (r =—0.64, p = 0.01), supporting a reciprocal regulatory mechanism. These
findings suggest that the beneficial effects of Pilates are likely mediated through neuroendocrine
pathways, including HPA axis activation and autonomic balance modulation. In conclusion, twelve
weeks of Pilates training can enhance anti-inflammatory responses and improve physical function in
women with RRMS, suggesting its potential as a safe and effective adjunctive therapy. However,
larger studies with extended follow-up are warranted to confirm these findings and further elucidate
the underlying mechanisms.

| Keywords

Multiple Sclerosis, Pilates, Interleukin-10, Interleukin-1 Beta, Inflammation, Exercise.
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