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The Effects of Voluntary Swimming on iNOS and COX-2 Protein Contents as
Well as Memory and Motor Performance in Cuprizone-Induced
Multiple Sclerosis Rats Model
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Original Article
Abstract

Background: Multiple sclerosis (MS) is a chronic inflammatory disease that affects the central nervous system and
is mediated by the immune system. Since physical activity has anti-inflammatory and anti-oxidative effects,
Therefore, this study aims to investigate the effect of voluntary swimming activity on the iINOS & COX-2 protein
content, as well as the cognitive and motor performance of the Multiple Sclerosis rats model.

Methods: In the present study, 20 rats with an average age of 12 weeks were categorized into four groups,
including healthy control, MS control, healthy training, and MS training. To induce MS, the rats of the MS
groups were fed food infused with 0.5%cuprizone throughout the entire 12-week research protocol. After the end
of 6 weeks of training protocol and conducting behavioral tests, the hippocampus tissue was extracted, and the
number of proteins was measured using the western blot method.

Findings: The results of the memory and motor function tests revealed that subjects with MS had impaired
memory function, motor activity, and difficulty maintaining balance. However, following a period of swimming
activity, these functions significantly improved. The results also showed that the levels of iNOS and COX-2
proteins in the MS control group were significantly elevated compared to the healthy control group. On the other
hand, the MS training group showed significant reductions in the levels of these proteins compared to the MS
control group.

Conclusion: Based on the results of the current research, voluntary swimming exercise activity could potentially
lead to more nerve protection and improvement of memory function, motor activity, and balance in patients with
MS and can be promising as a non-pharmacological treatment strategy.

Keywords: Swimming; Multiple sclerosis; Hippocampus; Exercise

Citation: Marashi SS, Rami M, Shakeryan S, Awang Daud DM. The Effects of Voluntary Swimming on
iINOS and COX-2 Protein Contents as Well as Memory and Motor Performance in Cuprizone-Induced
Multiple Sclerosis Rats Model. J Isfahan Med Sch 2024; 41(748): 1118-27.

1- MSc, Department of Sport Physiology, School of Sport Sciences, Shahid Chamran University of Ahvaz, Ahvaz, Iran

2- Assistant Professor, Department of Sport Physiology, School of Sport Sciences, Shahid Chamran University of Ahvaz,
Ahvaz, Iran

3- Professor, Department of Sport Physiology, School of Sport Sciences, Shahid Chamran University of Ahvaz, Ahvaz, Iran

4- Assistant Professor, Health Through Exercise and Active Living (HEAL) Research Unit, Department of Biomedical Sciences,
School of Medicine and Health Sciences, University Malaysia Sabah, Kota Kinabalu 88400, Jalan UMS, Kota Kinabalu 88450,
Sabah, Malaysia

Corresponding Author: Mohammad Rami, Assistant Professor, Department of Sport Physiology, School of Sport Sciences, Shahid
Chamran University of Ahvaz, Ahvaz, Iran; Email: m.rami@scu.ac.ir

1YY VY e poler sacin IVRA (so)los / FY Jlu— Olgaonl (SC 53 0Kl dloms

http://jims.mui.ac.ir


https://orcid.org/0009-0001-7549-3634
https://orcid.org/0000-0002-2775-2435
https://orcid.org/0000-0002-3752-8525
https://orcid.org/0000-0001-9605-9522
https://orcid.org/0009-0001-7549-3634
https://orcid.org/0000-0002-2775-2435
https://orcid.org/0000-0002-3752-8525
https://orcid.org/0000-0001-9605-9522
https://orcid.org/0009-0001-7549-3634
https://orcid.org/0000-0002-2775-2435
https://orcid.org/0000-0002-3752-8525
https://orcid.org/0000-0001-9605-9522
https://orcid.org/0009-0001-7549-3634
https://orcid.org/0000-0002-2775-2435
https://orcid.org/0000-0002-3752-8525
https://orcid.org/0000-0001-9605-9522
https://orcid.org/0009-0001-7549-3634
https://orcid.org/0000-0002-2775-2435
https://orcid.org/0000-0002-3752-8525
https://orcid.org/0000-0001-9605-9522
https://orcid.org/0009-0001-7549-3634
https://orcid.org/0000-0002-2775-2435
https://orcid.org/0000-0002-3752-8525
https://orcid.org/0000-0001-9605-9522
https://orcid.org/0009-0001-7549-3634
https://orcid.org/0000-0002-2775-2435
https://orcid.org/0000-0002-3752-8525
https://orcid.org/0000-0001-9605-9522
https://orcid.org/0009-0001-7549-3634
https://orcid.org/0000-0002-2775-2435
https://orcid.org/0000-0002-3752-8525
https://orcid.org/0000-0001-9605-9522

