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: Abstract

: Introduction: Anabolic androgenic steroids are often used by athletes to
: improve sports performance. Kidney damage has been reported as a side effect
: of abuse of these substances. Therefore, the aim of the present study is to
. investigate the effect of propolis consumption during eight weeks of resistance
: training on Glutathione peroxidase activity in kidney tissue in male rats
: consuming testosterone enanthate.

: Methodology: In this experimental study, 32 male mice with an age of 8
: weeks and an average weight of 250 + 50 grams were prepared. after two
: weeks of familiarization and weighing twice a week, the mice were randomly
: divided into 4 groups: Control(C), sham(RT), resistance training
¢ +testosterone(RT+T) and resistance training+testosterone+propolis(RT+T+P)
¢ group were divided. The resistance training program was carried out 5 days a
: week with two rest days a week. The weights were 60% of body weight in the
: first week and 20% of body weight was added every week. Rats receiving
: steroids received 20 mg of testosterone enanthate intramuscularly. The
: receiving group received 400 mg of propolis cleanser by gavage. After
: dissection, kidney tissue was sampled to measure GPX concentration. Data
: analysis was done using one-way analysis of variance with SPSS24.

¢ Findings: The results of one-way analysis of variance showed that there is a
: significant difference in the research groups (P=0.0001). According to
: Bonferroni's post hoc test, GPX levels in the exercise+testosterone and
: exercise+testosterone+propolis groups have significantly decreased compared
¢ to the control and sham groups.

¢ Discussion and conclusion: It seems that testosterone consumption can be
: effective in increasing oxidative stress factors in the kidney tissue of
" resistance-trained rats. The use of propolis to treat the side effects of steroids

has not had the desired effect in the short term.
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Extended Abstract

Introduction

Athletes use banned substances such as anabolic
androgenic  steroids  to improve  their
performance(4). The use of steroids has side effects
in different tissues of the body, including the
kidney(8). In a study, it has been reported that the
use of steroids has caused significant changes in
the structure of the kidney(10). Propolis is
produced by honey bees and has various properties
such as antioxidant, anti-inflammatory, etc(13).
Studies have shown that propolis has a high power
in inhibiting free radicals(16). The current research
is about investigating the effect of propolis
consumption on the level of glutathione peroxidase
activity in the kidney tissue of rats consuming
testosterone enanthate.

Research Methodology

In this research, 32 male rats were prepared at the
age of eight weeks. After the familiarization period
and weighing twice a week, the rats were divided
into four groups: control(C), sham(RT), resistance
training + testosterone enanthate(RT+T) and
resistance training + testosterone enanthate +
propolis(RT+T+P) group. Resistance training was
done five days a week with four sets of six using a
one-meter ladder and weights tied to the rats' tails.
The weights in the first week were 60% of the body
weight of male mice and 20% of the body weight
was added every week. Testosterone enanthate was
injected intramuscularly at a dose of 20 mg three
times a week. Propolis was gavage with a dose of
400 mg three times a week. Anesthesia was
performed with a combination of xylazine and
ketamine. After dissecting the mice, the kidney
tissue was placed in microtubes for laboratory
examination. For the laboratory analysis of GPX
concentration, a kit made in England was used. For
statistical analysis, Shapiro-Wilk test was used to
check normality, one-way analysis of variance was
used to check changes between groups, and
Bonferroni's post hoc test was used to determine
differences.

Results and conclusion

Based on the results of the Shapiro-Wilk and Levin
test, the condition of normality was established. In
the continuation of the statistical analysis, the one-
way analysis of variance test was used. The results
of this test showed the difference between groups
in the level of glutathione peroxidase activity at the
level of P=0.0001. The level of glutathione
peroxidase in the testosterone group has a
significant difference with the control and sham
groups, and the level of glutathione peroxidase in
the propolis group has a significant difference with
the control and sham groups. There was no

significant difference between the testosterone
group and the propolis group.

According to the studies conducted in the field of
the destructive effect of steroids, the results have
shown that the important cause of kidney tissue
damage after steroid use is the increase of reactive
oxygen species and the increase of oxidative
stress(20). A study was conducted on the effect of
nandrolone use, they reported that nandrolone use
is associated with an increase in free radicals and a
decrease in cellular antioxidant reserves, including
glutathione peroxidase and catalase(21). With the
increase of reactive oxygen species, the increase of
heat shock proteins in the Kkidney and the
accumulation of mesangial matrix have been
seen(25). According to the previous studies and the
result of the present research and the importance of
activation of glutathione peroxidase as an
antioxidant in the kidney tissue, we can understand
what serious damage testosterone enanthate has
caused to the Kidney tissue. Next, the current
research shows that the level of glutathione
peroxidase activity in the propolis consuming
group was reduced compared to the control and
sham groups and was unchanged compared to the
testosterone group. Propolis contains bioactive
biochemical compounds, mainly phenols and
flavonoids and phenyl ester of caffeic acid, which
have high antioxidant properties and improve
kidney fibrosis and inflammation(16). In another
study that looked at the protective effect of propolis
against kidney damage; reported that propolis
extract reduces the deterioration of kidney function
caused by ethylene glycol consumption in rats and
attributed the reason to flavonoids that cause direct
absorption of reactive oxygen species, or inhibit the
activity of enzymes responsible for the production
of reactive oxygen species(13). In addition,
propolis increases the expression of Nrf2, the main
intracellular transcription factor. Nrf2 is a strong
inducer of cellular antioxidants and phase two
enzymes including catalase, glutathione
peroxidase, glutathione reductase, and glutathione
transferase as a result of modulating the oxidant-
antioxidant status of the body(26). As a result, it
can be said that the consumption of testosterone
enanthate along with resistance training reduces the
activity of glutathione peroxidase in the kidney
tissue; Consumption of propolis could not improve
the negative side effects of testosterone enanthate
and glutathione peroxidase activity still shows a
decrease in this group. It is suggested that in future
studies, they will look at different treatment
courses of propolis in the samples of steroid users.
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