'ﬁ SE P Journal of Sport and Exercise Physiology
\S 2024, 17(4): 34-55

Orginal Article
The effect of cold water immersion after eccentric exercise on

antioxidant and oxidative markers in the skeletal muscle of male rats

Farzaneh Abolfathi*”, Rouhollah Ranjbar’™”, Mohammad Reza Tabandeh?”,
Abdolhamid Habibi!
1. Department of Sport Physiology, Faculty of Sport Sciences, Shahid Chamran University of Ahvaz, Ahvaz, Iran
2. Department of Basic Sciences, Division of Biochemistry and Molecular Biology, Faculty of Veterinary Medicine,
Shahid Chamran University of Ahvaz, Ahvaz, Iran

Abstract

Background and Purpose: The balance between antioxidant and oxidative systems in skeletal muscle is
crucial for maintaining both health and sports performance. Cold water immersion (CWI) as a recovery
method may help in improving the performance of these systems and reduce the damage caused by
oxidative stress. This study aimed to investigate the effect of cold water immersion after eccentric exercise
(ECC) on antioxidant and oxidant indices in the skeletal muscle of rats.

Materials and Methods: Twenty-five male Wistar rats (12 weeks old; weight, 230+5 g) were randomly
divided into control, Eccentric + PR (passive recovery), Eccentric + CWI, Eccentric + NWI (normal water
immersion), and Eccentric + AR (active recovery) groups. The Eccentric exercise consisted of 90 min of
downhill running on a treadmill with a speed of 16 m/min and -16° incline. For an active recovery, after
eccentric exercise, rats ran on a treadmill for 10 min at a speed of 12 m/min on a flat surface. For the normal
water immersion and cold water immersion protocols, after eccentric exercise the entire body of rats
(excluding the head of animals) was immersed in plastic containers containing normal water at 25°C or
cold water at 10°C for 10 minutes. One day after eccentric exercise, the animals were euthanized by
peritoneal injection of ketamine + xylazine (10+100mg/kg) and their soleus muscles were removed under
sterile conditions and transferred into a -70 °C freezer.

Results: Eccentric + Passive recovery significantly (p<0.05) reduced antioxidant indices including total
antioxidant capacity (TAC), glutathione peroxidase (GPX), glutathione reductase (GR), and glutathione
(GSH) compared to the control group. It also caused a significant (p<0.05) increase in oxidant indices
including total oxidant status (TOS), oxidative stress index (OSI), and oxidized glutathione (GSSG). There
was no significant differences between recovery methods after eccentric exercise (cold water immersion,
normal water immersion, active recovery) in terms of antioxidant levels (GPX, glutathione S-transferase
(GST), and GR) and oxidant levels (GSSG and glutathione ratio reduced to oxidized (GSH/GSSG))
compared to passive recovery (p>0.05). Despite this, cold water immersion significantly (p<0.05) increased
antioxidant indices (GSH and TAC) and decreased oxidant indices (TOS and OSI) compared to passive
recovery.
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Conclusion: The results of this study demonstrated that eccentric exercise has a significant negative impact
on the antioxidant and oxidative status of skeletal muscle and cold water immersion reduced oxidative
stress and improved antioxidant status after eccentric exercise.
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