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Abstract

Aim; Whnt signaling is one of the most important signaling pathways involved in
resistance training, which has a great molecular impact on the evolutionary path of
kidney tissue. The aim of the present study was to investigate the effect of eight weeks
of resistance training with spirulina supplementation on Wnt/GSK-3B/TSC2/S6K
signaling pathway in the kidney tissue of male rats. Methods: In the experimental
design, 32 young male rats at 3 months of age and an average weight of 150+20 grams
were randomly divided into four groups: control, resistance exercise, spirulina
supplement, and exercise+supplement. The resistance training groups performed the Scan this QR code to see the
resistance exercise of climbing a ladder for eight weeks and 5 sessions per week (3 sets  accompanying video, or visit

and 5 repetitions, 1-minute rest between repetitions and 2 minutes between sets). The  jahssp.azaruniv.ac.ir

intensity was 30% of the body weight in the first week and reached 100% in the final

week. Spirulina in the amount of 200 mg/kg/day was added to the water of the 1. Department of Sport Science,
supplementary groups. 24 hours after the last training session, kidney tissue was Human Faculty, Persian Gulf
removed and the expression level of the dependent variables was measured using the University, Bushehr, Iran-
REAL TIME-PCR method. Cross-sectional analysis of variance was used to analyze *(corresponding author)

the data at a significant level of 0.05. Results: Changes in Wnt, GSK-3 and TSC2 (h.rsadeghi@yahoo.com)

gene expression were not significant in any of the groups compared to the control group
(P>0.05). In the interactive group of resistance exercise and Spirulina supplement, a
significant increase in S6K gene expression was observed in comparison with the
control group (P=0.017, F=6.511). Conclusion: Considering the lack of effect of
Spirulina supplement on Wnt signaling, it seems that the use of spirulina does not have
a negative effect on the kidney tissue, although due to the limited research, more
investigations especially in the kidney patients are recommended.
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Extended abstract
Background

Resistance exercise stimulates and activates different molecular signaling pathways and special gene networks in muscle
tissue, and known as a tool in health development (1). Wnt is one of the most important signaling pathways involved in
resistance training, which causes cellular adaptation in response to these mechanical stimulations, and it seems that this
pathway plays a significant role in both health and disease issues. It is important (2). Wnt signaling is involved in various
pathological processes in adulthood, so it has been shown that this signaling pathway is involved in renal fibrosis caused
by acute kidney diseases, in renal cysts and chronic kidney failure (5). Glycogen synthase kinase 3 beta or GSK-3 is one
of the main factors of the Wnt signaling pathway and as a key factor in kidney disease (6). Tuberous sclerosis complex
(TSC) affects multiple organs, including the kidney. (7). mTOR controls protein synthesis and cell growth by
phosphorylating and thereby activating the 70 kDa ribosomal S6 kinase (8). In general, the prevalence of chronic kidney
disease increases with age, and in high-income countries, it is more common in people with obesity, diabetes, and high
blood pressure (10, 11). Wnt gene expression causes various developmental abnormalities and human diseases, including
congenital abnormalities of the kidney and urinary tract, cystic kidney, and renocarcinoma. (12). Inhibition of mTOR
with related signals reduced cyst growth and kidney enlargement and preserved kidney function in rats (13). Changing
the lifestyle, the most important of which is exercise, is one of the main solutions for the prevention and treatment of
chronic kidney disease. (14-16). Spirulina (blue-green algae) is a filamentous cyan bacterium that is used as a food
supplement (17). In recent studies, it has been shown that a diet enriched with spirulina is effective for renal failure and
oxidative stress in diabetic field rats. Based on this, the aim of this study is to investigate the effect of 8 weeks of resistance
training with Spirulina platenensis supplement on the signaling pathway (Wnt/GSK-3B/TSC2/S6K) in the kidney tissue
of male rats.

Materials and Methods

A number of 32 young male rats with an age of 3 months and an average weight of 150 + 20 grams were prepared and
randomly divided into four control groups; a supplement group, a resistance training group and a resistance training group
+ Spirulina supplement. The resistance training protocol includes eight weeks of resistance training and in the form of
climbing of rodent’s ladder. The weight chosen at the beginning of the training was 30% of the body weight of the rats,
and it was increased to 100% of their weight in the last week. The spirulina supplement was dissolved in the drinking
water of the rats at the rate of 200 mg per kilogram of body weight and was placed in the cages of the groups consuming
the spirulina supplement (18, 19, 20). 24 hours after the last resistance training session at the end of the eight week, the
rats were injected with ketamine and xylazine and the kidney tissue was extracted and the gene expression of the study
variables was measured using the REAL TIME-PCR method. Two-way analysis of variance and Tukey's post hoc test
were used for the analysis of the data. Statistical operations were performed on SPSS software version 24 and the
significant level of the test was p>0.05 (3,5).

Results

The findings of the research showed that no significant change was observed in the expression of the Wnt gene in the
resistance training group (F=2.404, P=0.133), supplement group (F=1.090, P=0.306) and the combination of resistance
training and supplementation (F=0.513, P=0.480), Also, there was no significant change in the expression of the GSK-3f3
in the resistance training group (F=2.092, P=0.161), the spirulina supplement group (F= 0.938, P=0.059) and the
interaction group of resistance training and spirulina supplement (F=0.063, P=0.804). The results showed that there was
no significant increase in the expression level of the TSC2 gene in kidney tissue in any of the research groups (P>0.05).
Research findings related to the S6K gene showed that a significant increase in S6K gene expression was observed only
in the interactive group of resistance training and spirulina supplementation (F=6.511, P=0.017).

Discussion

The results obtained from the present study showed that the expression of Wnt, GSK-3 and TSC2 genes was not
significant in any of the groups of this research, but a significant increase was observed in the S6K gene expression, in
the group of resistance training and spirulina supplementation. In the research of Mohammadi et al. (2020), intense
interval training and black grape seed extract caused a significant increase in the expression level of Vente gene in
pancreatic tissue of rats with type 2 diabetes (21). In the study of Ebrahimi et al (2023) it was shown that GSK-3f has a
significant increase in the heart tissue of male rats following continuous and periodic training, which is inconsistent with
Copyright ©The authors Publisher: Azarbaijan Shahid Madani University
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the results of the present study (52). Mozaffar's research (2020) reported a significant increase in P70S6K levels following
beta-hydroxy beta-methylbutyrate supplementation and resistance training in resistance training group, supplementation
group, and in the interactive group of exercises and supplements (54). However, it has been shown that inhibition of
Wnt/B-catenin signaling may be a potential intervention strategy for kidney fibrotic disorders in the future (61).
Considering that S6K is in the downstream pathway of Wnt signaling which plays an important role in cell growth, the
use of this supplement isn’t dangerous for polycystic kidney disease and nephropathy patients, but considering the
increased expression of this gene in the group of interactive sports and supplements, more investigations are necessary.

Article Message

Eight weeks of resistance training with spirulina supplementation has no significant effect on Wnt signaling. Considering
that in the present study, the supplement and exercise used could not cause a significant change in the level of Wnt
signaling expression, it seems that the use of this supplement along with resistance exercises can be used for kidney
patients, although these subject needs further investigation. It is needed in patient samples.
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