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Abstract

Aim: Today, the use of energizers has become a complex problem in sports. On the other
hand, resistance training and Tribulus terrestris have a great effect on controlling oxidative
stress, but the interaction of resistance training with Tribulus terrestris and Stanazol on low
antioxidant capacity. More reviewed. Therefore, the aim of this study was to investigate the
effect of eight weeks of resistance training with consumption of Tribulus terrestris extract on
the levels of superoxide dismutase (SOD), glutathione peroxidase (GPX) and catalase (CAT)
in the hippocampal tissue of male rats exposed to stanazol. Methods: In this experimental
study, 56 male rats with a weight range of 150 to 200 g and a mean age of 8 weeks were
selected and included in 7 groups of 8 series including 1) control (C), 2) stanazol (S), 3)
stanazol with 100 mg / kg of tribulus terrestris (ST100), 4) Taking Stanazol with 50 mg / kg of
tribulus terrestris (ST50), 5) Taking Stanazol with resistance training (SRT), 6) Taking
Stanazol with resistance training and 100 mg / kg of tribulus terrestris (SRTT100) and 7)
Taking Stanazol with training Resistance and 50 mg / kg of tribulus terrestris (SRTT50) were
divided. For eight weeks, the 2-7 groups received 5 mg / kg daily of stanazole peritoneally;
Groups 5-7 performed resistance exercises three sessions a week with an intensity of 30 to
100% of their body weight and groups 3, 4, 6 and 7 received certain doses of tribulus terrestris
daily. One-way analysis of variance with Tukey post hoc test was used to analyze the findings . .
(p <0.05). Results: Consumption of S had a significant effect on reducing SOD, GPX and V. Department of Physical Education,
CAT levels in rat hippocampal tissue (P<0.05), however, SRT significantly increased SOD, Islamic Azad University, Mahallat, Iran
GPX and CAT levels (P<0.05), as well as ST50 and ST100. They had a significant effect on

increasing SOD and GPX levels (P<0.05). SRTT100 and SRTT50 had a significant effect on 2 pepartment of Physical Education
increasing SOD, GPX and CAT levels (P<0.05). SRTT100 had a greater effect on increasing
SOD levels (P<0.05), while CAT levels had a greater increase in SRTT50 Sciences. Arak University. Arak. Iran
(P<0.05).Conclusions: It seems that resistance training and consumption of tribulus terrestris ' - Y, A ’
separately have effective effects on improving antioxidant indices, however, resistance training (Cf)_rrespondlng . _Author).
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Extended abstract
Background
Stanozolol is one of the most important anabolic-androgenic steroids (AAS) that is widely used by humans and
racehorses. Stanozolol increases muscle size by stimulating protein synthesis and reducing its degradation (1).
Oxidation of stanozolol in the body leads to the production of reactive oxygen species (ROS), and the peroxidation of
fats, paving the way for cell damage, which causes many chronic diseases such as cardiovascular disease and some
cancers due to free radicals following the oxidation of fats (2). On the other hand, various studies have shown that
exercise and consumption of antioxidants have a significant effect on reducing oxidative stress (3-4). Considering the
destructive effect of AAS consumption and antioxidant effects of Tribulus terrestris, the present study investigated the
effect of resistance training and Tribulus terrestris consumption on antioxidant indices of hippocampal tissue in male
rats exposed to stanozolol. Methods: This study was performed on 56 male Sprague-Dawley rats with a mean age of 8
weeks. The rats were divided into 7 groups after adaptation to the laboratory environment. 6 groups received 5 mg / kg
of stanozolol peritoneally for 8 weeks (5), 2 groups performed resistance training, and 4 groups received daily doses of
50 mg / kg and 100 mg / kg of Tribulus terrestris extract peritoneally (6). The rats were anesthetized 48 hours after the
last training session and injection of stanozolol and Tribulus terrestris, and their hippocampal tissue was kept frozen at -
70° C.
For molecular studies on the level of gene expression, first RNA was extracted from hippocampal tissue according to
the protocol of the manufacturer (Sinagen, Iran), then using light absorption at 260 nm and the following formula, the
relationship between concentration and purity of RNA sample was quantitatively obtained.
C (ug/ul) = A260x ex d/1000
After extracting RNA with very high purity and concentration from all the studied samples, cDNA synthesis steps were
performed according to the manufacturer's protocol and then the synthesized cDNA was used for reverse transcription
reaction. First, the designed primers related to genes were examined, and then the expression of genes was examined
using quantitative q-RT PCR. The RealQ 2x Master mix Green Dye (made by AMPLQON, Germany) was also used to
evaluate the expression of SOD, GPX and CAT genes for cell groups according to the kit instructions. The program of
Real-time PCR device was set in 2 steps. After completing the operation of the device and viewing the graphs based on
increasing the number of desired fragments and the amount of fluorescence emission by calculating AAC:, the amount
of change in gene expression compared to B2m and the control group was measured and then using the formula 2-24¢t
its level of expression was calculated (7).
AC= Ct interets~ Ct B2m
C= A Ci1rea A Crun TreatdA

Findings: The results of one-way analysis of variance showed significant differences in the levels of SOD (P = 0.001, F
= 16.52) and glutathine (P = 0.002, F = 14.16) and catalase (P = 0.001, F = 12.29) in the hippocampal tissue of rats in
the seven research groups. The results of Tukey's post hoc test showed that SOD levels in the S group were significantly
lower than the C group (P = 0.001), however, SOD levels in the SRT (P = 0.001), ST100 (P = 0.001), ST50 (P = 0.001),
and SRTT100 (P = 0.001) groups were significantly higher than the S group; also, levels in the SRT group were
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significantly higher than the ST50 (P = 0.001) and ST100 (P = 0.001). Besides, SOD levels in the SRTT100 group were
significantly higher than all groups (P = 0.001).

Glutathione peroxidase levels in the S group were significantly lower than the C group (P = 0.001); glutathione levels in
the SRT (P = 0.001), ST100 (P = 0.001), ST50 (P = 0.001), SRTT50 (P = 0.001), and SRTT100 (P = 0.002) groups
were significantly higher than the S group. Also, levels in the SRT (P = 0.002), ST50 (P = 0.001), SRTT100 (P = 0.001)
and SRTT50 (P = 0.001) groups were significantly lower than the ST100 group. Catalase levels in the S (P = 0.001),
ST50 (P = 0.001) and ST100 (P = 0.001) groups were significantly lower than the C group; however, levels in the
SRTT100 (P = 0.001), SRTT50 (P = 0.001) and SRT (P = 0.001) were significantly higher than the S group. Also,
catalase levels in the SRTT and SRTT50 groups were significantly higher than the SRTT100 (P = 0.001), ST100 (P =
0.001) and ST50 (P = 0.001) groups. The findings of the present study showed that the use of stanozolol reduces the
levels of SOD, glutathione peroxidase and catalase in the hippocampal tissue of rats. Regarding the interaction effect of
resistance training and Tribulus terrestris consumption, the results of the present study showed that resistance training
and consumption of 50 mg / kg and 100 mg / kg of Tribulus terrestris lead to increased levels of SOD, glutathione
peroxidase and catalase in the hippocampal tissue of rats poisoned with stanozolol. However, the use of higher doses of
SOD and glutathione seems to have better results that are consistent with previous studies (8-10).

Conclusion: The present study showed that consumption of stanozolol reduces the antioxidant indices of SOD, GPX
and CAT in hippocampal tissue. However, it seems that resistance training and consumption of Tribulus terrestris
extract separately have effective effects on increasing antioxidant indices. However, performing resistance training and
consumption of Tribulus terrestris extract simultaneously can have a synergistic and more favorable effects than either
intervention on antioxidant indices in the hippocampus induced by stanozolol. On the other hand, due to the scantiness
of review of literature as well as contradictory results obtained in relation to hippocampal tissue, further investigations
regarding immunohistochemical study and expression of genes affecting hippocampal tissue seem necessary.

Article message

Due to the increase in the use of anabolic-androgenic steroids among athletes as well as their destructive effects on
various tissues of the body, especially the heart, brain, kidneys and liver, it seems necessary to conduct further studies
on the chief harms of anabolic steroids. On the other hand, it seems that the use of foods with antioxidant properties
and doing resistance training can reduce the severity of damage to various tissues of the body. However, the researchers
in this study believe that taking any steroid anabolic throughout resistance training and taking antioxidants can cause

serious injuries in athletes.
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