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Abstract L

Aim: Resistance training and spirulina supplementation change the expression of genes involved
in the antioxidant pathway. The purpose of this study was to investigate the effects of resistance
training and spirulina supplementation on the gene expression of some oxidative stress
parameters in the heart muscle of male rats. Methods: 32 male rats weighing 150+20 grams
were divided into four groups, which included control (CO), resistance training (RT), spirulina
(SP), and resistance training with spirulina (RTS). Spirulina was orally administered to rats in
SP and RTS groups at a dose of 200 mg/kg per day. The resistance training protocol consisted
of eight weeks of climbing a 1-meter high ladder. The expression level of the dependent variables  Scan this QR code to see the
(SOD, CAT, GPx, and MDA) of the study was measured using the Real-time PCR method. We accompanying video, or visit

used of Two-way ANOVA in SPSS (P<0.05). Results: The level of SOD gene expression jahssp.azaruniv.ac.ir

decreased significantly in the supplement group (P=0.031), but in the training groups (P=0.974)

]
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and the interaction between supplementation and exercise was not significant (P=0.093). The 1. Department of Sport Science,
decrease in CAT gene expression was not significant in any of the supplement (P=0.076), Human Faculty, Persian Gulf
exercise (P=0.581) and the interaction of supplement and exercise (P=0.127) groups. The University, Bushehr, Iran.
changes in GPx gene expression in the supplement group (P=0.032) decreased significantly, but *(corresponding author)

in the exercise (P=0.326) and exercise and supplement (P=0.104) groups, the decrease in gene (salehzar@gmail.com)

expression was not significant. MDA gene expression changes were significantly reduced in the
supplement group (P=0.009), while there was no significant decrease in gene expression in the
exercise (P=0.416) and supplement plus exercise groups (P=0.051). Conclusions: The results of
the study indicate that the consumption of spirulina platensis supplement alone has an effect in
reducing oxidative stress in the heart muscle of male rats.
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Extended abstract
Background

Prevention is one of the most effective methods in medical science, and efforts are being made to change society's attitude
towards the modern treatment of cardiovascular diseases, prevent these diseases, and also help medical and sports
researchers in preventing ischemia and related diseases (1). Physical activity may be an effective medical strategy to
improve cardiovascular function and reduce cardiovascular risk factors and their complications. Exercise reduces
apoptosis and increases antioxidant capacity, reduces ischemia-induced free radicals, and increases cardiovascular
resistance to the risk of ischemic damage (2, 3). Resistance training affects muscle strength, muscle mass, sports
performance and overall health, and the intensity of resistance training is considered one of the most important variables
in muscle growth. During intense exercise, the production of free radicals increases and can inhibit muscle function and
cause muscle fatigue (6, 7). Malondialdehyde (MDA), superoxide dismutase (SOD), glutathione peroxidase (GPx) and
catalase (CAT) are used as indicators of oxidative stress (10). Research shows that the level of antioxidant enzymes SOD,
CAT and GPx increases after resistance training in healthy rats (17, 18). Contradictory results have been obtained in the
direction of reducing the activity of some of these enzymes due to sports activity (20). One of the best solutions to prevent
these negative effects is to use nutrients and supplements to increase the body's antioxidant capacity. Spirulina is effective
in improving the symptoms of oxidative stress such as repairing damage, inhibiting inflammation, reducing toxicity,
improving immunity, and heart diseases (22, 25). Accordingly, the aim of this study is to investigate the effect of 8 weeks
of resistance training with spirulina platensis supplement on gene expression of oxidative parameters in the heart muscle
of male rats.

Materials and Methods

32 young Sprague-Dawley rats aged 120 weeks and weighing 150 + 20 grams were prepared. They were randomly divided
into four groups including control group, resistance training group, supplement group and, resistance training with
supplement. Spirulina at the rate of 200 mg/kg/day was added to the drinking water of rats in the supplement group and
the resistance training with supplement group. The eight-week training protocol included climbing a two-way rodent's
ladder at a height of one meter. The weight selected at the beginning of the training was 30% of the body weight of the
rats and increased to 100% of their weight in the last week (32). 24 hours after the last training session, the desired tissue
was sampled from the animals. The gene expression of the study variables was measured using the Real-Time PCR
method. In order to check the normality of the distribution of the findings, the Shapiro-Wilk test was used, and for the
inferential analysis of the data and the effect of the interventions in the research groups, the two-way ANOVA test was
used, as well as the Tukey's post hoc test was used to compare the means at the significance level (P<0.05) (33, 35).

Results

The results of this study indicated that the expression level of the SOD gene was significantly decreased in the supplement
group (F=5.139, P=0.031), but there was no significant change in the resistance training group (F=0.001, P=0.974) and
interaction of supplement and resistance training group (F=3.021, P=0.093). No significant changes in the CAT gene
expression were reported in any of the groups of this study, including supplementation (F=3.384, P=0.076), resistance
training (F=0.312, P=0.581), and the interaction of supplementation and resistance training (F=2.479, P=0.127). There
was a significant decrease in the GPx gene expression in the supplement group (F=5.109, P=0.032), while no significant
change was observed in the resistance training group (F=0.999, P=0.326) and the interaction of resistance training and
supplementation group (F=2.819, P=0.104).The MDA gene expression changes in the supplement group decreased
significantly (F=7.888, P=0.009), but there was no significant change in the resistance training group (P=0.416, F=0.683)
and the resistance training with the supplement group (F=4.147, P=0.051).

Discussion

The results of this research showed that 8 weeks of resistance training with spirulina supplementation had no significant
effect on CAT gene expression, but on the other hand, spirulina consumption caused a significant decrease in the
expression of SOD, GPx and, MDA genes in the heart muscle of male rats. The results of the study conducted by
Mohammadi and Nik Seresht (2020) showed that 8 weeks of endurance training did not significantly change SOD gene
expression in diabetic rats (37). In the study of Brito et al. (2020), it was found that the consumption of spirulina
supplement at a dose of 500 mg/kg of body weight per day for 8 weeks reduces MDA concentration and improves
antioxidant capacity in strength-trained rats (38). In the study of Ghiasi et al. (2015), it was found that one-month short-
term resistance training significantly increased the level of MDA in the heart tissue of male rats, while four-month long-
term resistance training significantly reduced the level of MDA, but it was not reported to be significant. Also, GPx and
SOD levels increased significantly as a result of long-term resistance training for four months (41). It seems that the
consumption of spirulina supplement shows anti-inflammatory effects by reducing free radicals. Through its antioxidant
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properties, spirulina leads to the reduction of pro-inflammatory cytokines. Evidence shows that there is a positive
correlation between antioxidant and anti-inflammatory properties in spirulina (49). Considering the role of resistance
training in the expression of oxidative genes and also the presence of specific antioxidant compounds in spirulina, it is
possible to understand the type of effect of each variable on the mentioned parameters.

Article message

According to the findings of the present study, eight weeks of resistance training along with spirulina supplementation
had no significant effect on the expression of studied genes in the heart muscle of male rats. In addition, the results showed
that the consumption of spirulina supplement has a significant effect in reducing the expression of SOD, GPx and MDA
genes. It seems that the use of this supplement along with resistance training is effective in reducing oxidative stress,
however, it is recommended to investigate in other tissues, including liver tissue.
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