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Abstract

Aim:  Multiple sclerosis is an autoimmune disease in which the immune system attacks itself
and causes damage and inflammation. Cortisol, which is one of the most important hormones of
the HPA axis, is directly related to the level of inflammation in the body of MS patients, and
research has shown that disruption of this axis may cause changes in the symptoms of MS, so
the purpose of this study is to investigate the effect of two aerobic and resistance training
programs on hormones. HPA axis in women with MS. Methods: This semi-experimental
research was conducted with the participation of 30 women diagnosed with relapsing-remitting
MS (with a disability scale ranging from 0 to 5.5) within the age range of 25 to 50. The Scan this QR code to see the
participants were randomly divided into three groups: aerobic exercise (10 participants), accompanying video, or visit

resistance exercise (10 participants), and control group (10 participants). The patients engaged  jahssp.azaruniv.ac.ir

in exercise sessions three times a week for 8 weeks, including warm-up, resistance training,

aerobic exercises, and cooldown. All movements were designed to be performed in a home 1. MSc  Student, Exercise
environment. Trainers ensured exercise quality through video calls. Blood samples were

collected from the participants' brachial before and after the protocol. Data analysis employed Ph¥SIOI(_)gy _Department,
tow-way ANOVA with repeated measures and Bonferroni’s post hoc test. Statistical analysis University of Guilan, Rasht,
was conducted using SPSS version 26 software, with a significance level of 0/05. Results: The IRAN

studied exercise protocol did not show the ability to make significant changes in the 2. *Assistant Professor, Exercise
hormones of the hypothalamus-pituitary-adrenal axis in women with MS. In fact the Physiology Department,
level of cortisol (P=0.946) has been increased but likewise the other hormones such as University of Guilan, Rasht,
dopamine (P=0.561), testosterone (P=0.714) and adrenocorticotropin (P=0.933) there were Iran.

no significant change as a response to training interference. Conclusion: Based on the (payam.saidie@gmai.com)
results of the current study, 8 weeks of aerobic and resistance exercises (home-based 3. Professor, Neurology
training) did not show the ability to significantly alter the hormonal levels of the HPA Department, Gilan University of
axis in patients with depression and relatively limited mobility. Medical Sciences, Rasht, IRAN
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Extended abstract
Background

Multiple sclerosis (MS) is a chronic autoimmune disease characterized by inflammation and physical and cognitive
disabilities (1). It occurs when lymphocytes cross the blood-brain barrier, leading to inflammatory processes in the central
nervous system. MS is the most common neurological disorder, with a higher prevalence in women between the ages of
20 and 40 (1, 2). Physical exercise is an integral part of MS rehabilitation, offering numerous benefits for symptom
management, overall health, and psychological well-being (3, 4). Exercise has been shown to have multifaceted effects
on individuals with MS, improving physical performance, cognitive function, mood, and overall quality of life (5).
Additionally, exercise has neuroprotective, immune-modulating, and anti-inflammatory effects, which may contribute to
its beneficial outcomes in individuals with MS (6). The impact of exercise on the hypothalamic-pituitary-adrenal (HPA)
axis hormones, such as cortisol, testosterone, and dopamine, in individuals with MS is not well understood (7). These
hormones play important roles in immune responses, disease severity, and neurodegeneration in MS (7, 8). Investigating
the effects of exercise on these hormonal changes is crucial for understanding the mechanisms underlying the positive
effects of exercise in individuals with MS.

Materials and Methods: In this study, a semi-experimental and comparative research design was employed to examine
the impact of an 8-week aerobic and resistance exercise program on hormones of the hypothalamic-pituitary-adrenal
(HPA) axis in women diagnosed with relapsing-remitting multiple sclerosis (MS). The sample population consisted of 30
female patients with relapsing-remitting MS residing in Gilan province. Before initiating the exercise protocols,
participants underwent six remote training sessions aimed at ensuring proper exercise form and technique. The exercise
program encompassed three sessions per week over an eight-week period, incorporating warm-up stretching movements,
resistance training, aerobic exercises, and cool-down exercise. The resistance training protocol followed a periodized
model, which involved two weeks of instructional sessions followed by eight weeks of home-based exercise. Participants
performed warm-up movements, such as walking and stretching, for 5 to 10 minutes before the main exercises. The main
exercises included chair stands, forward lunges, step-ups, standing calf raises, and standing hamstring curls. Weighted
vests were used to increase exercise intensity, with the initial weight set at 0.5% of body weight and progressively
increased every two weeks. The aerobic exercise program initially started with two days per week and gradually
progressed to three days per week, focusing on walking for 10 to 30 minutes at a moderate intensity (40-60% of peak
heart rate). Blood samples were collected from the brachial artery of each participant before and after the exercise
program, and the hormone levels (cortisol, dopamine, testosterone, and ACTH) were analyzed. The samples were
immediately centrifuged, and the serum was stored for subsequent analysis. Data analysis employed two-way ANOVA
with repeated measures and Bonferroni’s post hoc test. Statistical analysis was conducted using SPSS version 26 software,
with a significance level of 0/05.

Findings: The 8-week aerobic and resistance exercise program did not result in significant changes in cortisol, dopamine,
testosterone, or (ACTH) levels in women with relapsing-remitting multiple sclerosis (MS). The within-group and
between-group effects of exercise on these hormones were not statistically significant. In fact the level of cortisol
(P=0.946) has been increased but likewise the other hormones such as dopamine (P=0.561), testosterone (P=0.714) and
adrenocorticotropin (P=0.933) there were no significant change as a response to training interference. Although the
exercise program did not induce significant hormonal changes, it is important to note that exercise has been shown to
have multifaceted effects on individuals with MS .The detailed hormone levels before and after the exercise program are

provided in the accompanying tables However, despite not reaching statistical significance, the overall findings suggest
that the exercise program did not substantially impact cortisol, dopamine, testosterone, or ACTH levels in women with
relapsing-remitting MS. These results emphasize the need for further research to explore alternative exercise protocols
that may elicit more pronounced hormonal responses in individuals with MS. Additionally, investigating the interplay
between exercise, HPA axis hormones, and MS pathophysiology may provide valuable insights into the mechanisms
underlying the positive effects of exercise in this population. In summary, the 8-week aerobic and resistance exercise
program did not lead to significant changes in cortisol, dopamine, testosterone, or ACTH levels in women with relapsing-
remitting MS. However, exercise remains an important component in the management of MS, as it has been consistently
associated with improvements in physical performance, cognitive function, mood, and overall quality of life. Future
studies should aim to explore additional factors that may influence hormonal responses to exercise in individuals with
MS and investigate the underlying mechanisms linking exercise, HPA axis hormones, and disease progression in MS.

Conclusion: The studied exercise protocol did not induce significant hormonal changes in the hormones of the HPA axis
in women with MS. In fact, cortisol levels were relatively stable and no significant changes were observed in dopamine,
testosterone, and ACTH hormone levels in response to exercise interventions. However, exercise remains an essential

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University



https://dx.doi.org/10.22049/jahssp.2023.28273.1543
file:///D:/مجله/مقالات%20آماده%20انتشار/شهبازی%20و%20همکاران.docx%23_ENREF_1
file:///D:/مجله/مقالات%20آماده%20انتشار/شهبازی%20و%20همکاران.docx%23_ENREF_1
file:///D:/مجله/مقالات%20آماده%20انتشار/شهبازی%20و%20همکاران.docx%23_ENREF_2
file:///D:/مجله/مقالات%20آماده%20انتشار/شهبازی%20و%20همکاران.docx%23_ENREF_3
file:///D:/مجله/مقالات%20آماده%20انتشار/شهبازی%20و%20همکاران.docx%23_ENREF_4
file:///D:/مجله/مقالات%20آماده%20انتشار/شهبازی%20و%20همکاران.docx%23_ENREF_5
file:///D:/مجله/مقالات%20آماده%20انتشار/شهبازی%20و%20همکاران.docx%23_ENREF_6
file:///D:/مجله/مقالات%20آماده%20انتشار/شهبازی%20و%20همکاران.docx%23_ENREF_7
file:///D:/مجله/مقالات%20آماده%20انتشار/شهبازی%20و%20همکاران.docx%23_ENREF_7
file:///D:/مجله/مقالات%20آماده%20انتشار/شهبازی%20و%20همکاران.docx%23_ENREF_8

JAH SSP http://jahssp.azaruniv.ac.ir/

http://dx.doi.org/10.22049/JAHSSP.2023.28273.1543
Shahbazi et al, Journal of Applied Health Studies in Sport Physiology, 2024, 11, 1: 139-156 0141

component of MS management, as it has been shown to improve physical performance, cognitive function, mood, and
overall quality of life in individuals with MS.

Avrticle Message: Understanding the relationship between hormones and multiple sclerosis (MS) is crucial for the development of
effective management strategies for this disease. Despite exercise interventions not resulting in significant changes in cortisol,
dopamine, testosterone, and ACTH levels, exercise continues to be recognized as a key component in the management and
improvement of MS symptoms. Regular exercise improves symptoms, physical functioning, and overall quality of life.
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* The Beck Depression Inventory
¥ Expanded Disability Status Scale
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