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ABSTRACT
| (el g le RETp s M@)o IR Cytokines play a major role in numerous diseases and

are considered an important target for therapeutic interventions. Therefore, the
present study aimed to assess the effect of a course of resistance training on the serum
level of Interleukin-17 (IL-17) and Interferon-B (IFN-B) in young women with multiple
sclerosis (MS).

The present study was conducted based on a pre-test and post-
test quasi-experimental design. A total of 30 women with MS within the age range of 30-
35 years were randomly selected and assigned to two groups: exercise (n=15) and control
(n=15). Resistance exercises were performed for eight weeks and three sessions a week,
each session lasting 60 min with an intensity of 60%-70% of heart rate reserve. Blood
samples were taken before and after the training protocol with 12 hours of fasting, and the
levels of IL-17 and IFN-B were measured using the ELISA method. Data were analyzed in
SPSS software (version 220) using the covariance test.

The results demonstrated that after eight hours of resistance training intervention,
IL-17 level decreased significantly in the training group, while IFN-B showed a significant
increase compared to the control group (P<0.05).
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Introduction

ultiple sclerosis (MS) is a debilitating

autoimmune disorder of the central nervous

system (CNS) with diverse clinical

manifestations, including sensory and visual
disturbances, motor deficits, severe fatigue, pain, and
cognitive impairment. Changes in clinical symptoms with
spatial-temporal distribution of pathological lesions in the
CNS are one of the defining characteristics of MS.
Approximately 1-2.5 million people (predominantly women,
with a 2:1 female-to-male ratio) are affected by MS across
the globe. A variety of genetic and environmental factors,
including immune system dysregulation, central nerve
demyelination, vitamin D deficiency, Epstein-Barr virus,
and smoking, have been considered possible causes of MS
[3]. Finally, the exact initial nature of MS pathogenesis
remains unknown. Although there is disagreement on the
exact mechanism of disease initiation, it is well known that
inflammation plays a major role in the pathogenesis of the
disease. Inflammation increases the destruction of nerve
cells and demyelination, which starts with the formation of
plagues in the white matter, leading to the accumulation of
macrophages and T cells in the peripheral blood
circulation. As important players in inflammation,
cytokines are proteins that are released from the
bloodstream, cerebrospinal fluid, or both and modulate the
maturation and function of immune cells.

Evidence indicates that Interleukin-17 (IL-17) is a
strong cytokine in the inflammatory responses of different
tissues. IL-17 is secreted by Th-17 cells and strengthens
inflammation through the induction of various factors. An
increase has been reported in the level of IL-17 in the
serum and tissues of patients with MS. Doing physical
activities is an essential part of MS treatment, and based on
recent studies, it can reduce MS complications, such as
fatigue, depression, and diseases. Moreover, it improves
cardiovascular and immune system response through the
production of cytokines that play a role in the development
of inflammation and immune response [17]. Today, Pilates
exercises are more extensively undertaken by MS patients
since they include specialized exercises that use the power
of thinking to strengthen the muscles. They put an
emphasis on maintaining the balance of the body and
supporting the spine. Despite the unique characteristics of
Pilates exercises and studies on these people, especially on
IL-17 and Interferon-B (IFN-B) in patients with MS, no
study has been performed on this issue. Therefore, the
present study aimed to assess the effect of Pilates exercises
on IL-17 and IFN-B in women with MS.

Methods

The present study was conducted based on a pre-test
and post-test quasi-experimental design. The statistical
population of this research was made up of 80 young
women with MS, according to the MS Association of
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Urmia. A total of 36 cases from the target population
voluntarily participated in this research. The Pilates
training program was conducted for eight weeks, three
sessions per week, each session for 40-60 min on even days
of the week, including the first 10 min of warm-up
(including standing, simple stretching, and softening
movements). The main training consists of Pilates
exercises for 20-40 min, including 12-16 movements
(movements of rotation of one leg, gathering of legs,
stretching of one leg, stretching of two legs, cross-
movement, stretching of two straight legs, scissor
stretching, foot chair open, spider stretch, swan stretch,
side kick, double leg kick, spider dance, swimming move,
side kick on the knee). It was used to measure IL-17 and
IFN-p indices which were measured using the ELISA kit
made by Zelbio, Germany. Data were analyzed using
SPPS statistical software (version 22). The Shapiro-Wilk
test was used to check the normality of the data
distribution. After ensuring the normality of the data,
analysis of covariance was used to determine the
differences between groups.

Results

The results showed that after eight hours of Pilates
intervention, the IL-17 levels in the exercise group
significantly decreased, while IFN-f levels increased
significantly compared to the control group (P<0.05).

Conclusion

MS is an inflammatory and autoimmune disease caused
by the imbalance of inflammatory and anti-inflammatory
cytokines [19]. MS patients face such problems as fatigue,
depression, and cardiovascular diseases due to the lack of
sufficient movement. In the past years, some studies have
proven the effect of physical activity on physiological
dysfunction. Since Pilates exercises reduce pro-
inflammatory cytokines, such as IL-17, and increase IFN-f
in patients with MS, it seems that exercise interventions can
be used as complementary medicine along with
chemotherapy to prevent the progression of MS.
Nevertheless, further studies are required in this area.
Consequently, it is suggested that future studies be
conducted on sports with different intensities and involve
more subjects.
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