The Effect of Eight Weeks of Neuromuscular Training on Serum Levels of OPAL and
Atrogin-1 in Patients with Multiple Sclerosis
Shahid Razi Ahmad®, Jalali Dehkordi Khosro?, Adnan Aziz Asaad ® Taghian Farzaneh*
Chitsaz Ahmad®

1- PhD Student, Department of Sports Physiology, Isf.C., Islamic Azad University, Isfahan, Iran

2- Associate Professor, Department of Sports Physiology, Faculty of Sports Sciences, Isf.C., Islamic
Azad University, Isfahan, Iran

3- College of Physical Education and Sports Science, University of Al-Qadisiyah, Iraq

4- Full Professor, Department of Sports Physiology, Faculty of Sports Sciences, Isf.C., Islamic Azad
University, Isfahan, Iran

5- Department of Neurology, School of Medicine, Isfahan University of Medical Sciences, Isfahan,
Iran

Abstract Received: 2026.04.19 Accepted: 2026.06.13

Purpose: Multiple Sclerosis (MS) is a chronic inflammatory disease of the central nervous
system associated with mitochondrial dysfunction and alterations in markers related to
muscular and neural health. The aim of this study was to investigate the effect of eight weeks
of neuromuscular training on serum levels of OPAL and Atrogin-1 in patients with multiple
sclerosis.

Methods: This study was conducted as quasi-experimental applied research with a pretest—
posttest design. The statistical population consisted of female patients with multiple sclerosis.
The sample included 30 women who were selected through purposive and convenience
sampling methods and were randomly assigned equally into two groups of 15 participants: 1)
MS group (age: 37.10 £ 5.80 years, height: 160.70 + 1.03 cm, weight: 58.20 *+ 1.62 kg), and
2) MS + exercise group (age: 36.26 + 5.90 years, height: 161.50 = 1.42 cm, weight: 57.36 *
1.63 kg). Neuromuscular training was performed for eight weeks, five sessions per week. The
control group did not engage in any exercise during the study period. Blood samples were
collected 24 hours before and 48 hours after the last training session, and the serum was used
to measure OPA1l and Atrogin-1 levels. Data were analyzed using repeated-measures
ANOVA at a 5% significance level using SPSS version 27.

Results: The results showed that exercise had a significant reducing effect on OPA1 levels
(p=0.001,1n2?=0.875) and Atrogin-1 levels (p=0.001, n?> =0.682) in patients with MS.

Conclusion: Eight weeks of neuromuscular training was associated with a significant
reduction in OPA1l and Atrogin-1 levels in patients with MS. This suggests that
neuromuscular training may improve neural health and reduce muscle atrophy in these
patients. Therefore, neuromuscular training may be considered as a complementary approach
in the management and faster recovery of patients with MS.
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