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Abstract

The aim of this study was to evaluate the protective effect of chicory against the damages caused by
testosterone enanthate on the genes expression levels of cytokines tumor necrosis factor-alpha (TNF-
a) and interleukin-6 (IL-6) in the kidney tissue of female wistar rats during eight weeks of resistance
training. In this experimental research, 22 female wistar rats were randomly divided into three groups:
1) training group + placebo (sham), 2) training group + testosterone enanthate, and 3) training group
+ testosterone enanthate + chicory. All three groups performed resistance training for eight weeks.
Rats in groups 2 and 3 received a 20 mg/kg intramuscular injection of testosterone enanthate three
days a week. Further, group 3 received chicory extract at the rate of 6 grams per kilogram of body
weight via gavage three times a week. Gene expression in kidney tissue was measured using Real-
Time PCR method. The data was analyzed using SPSS 21 software, employing one-way analysis of
variance and Bonferroni's post hoc test (p<0.05). The expression of TNF-o and IL-6 genes in the
training group + testosterone enanthate was significantly higher than in the training group + placebo
(P<0.0001). The training group + testosterone enanthate + chicory showed a significant decrease in
the expression of TNF-a and IL-6 genes compared to the training group + testosterone (P<0.0001).
It seems that the consumption of chicory has an effective role in reducing the side effects caused by
the consumption of testosterone enanthate in rats.
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Extended Abstract

Background and Purpose

Anabolic androgenic steroids (AAS) are a group of chemical compounds used to increase the
performance and structure of the body's muscles. Testosterone enanthate is one of the drugs derived
from anabolic steroids, which is used more often than other androgenic compounds such as
testosterone propionate due to its long-lasting effect (1). The use of testosterone enanthate in female
resistance athletes has increased in recent years. The use of exogenous testosterone, such as
testosterone enanthate, in women to increase muscle growth and athletic performance can lead to
significant androgenic side effects, including male characteristics and disturbances in menstrual cycle
(2). Long-term use of anabolic steroids can cause problems such as damage to the kidneys, chronic
kidney disease and issues in the renin-angiotensin-aldosterone system. It can also cause or exacerbate
pro-fibrotic and pro-apoptotic substances, as well as inflammatory cytokines (3). Testosterone may
also play a role in the production of pro-inflammatory cytokines such as tumor necrosis factor-alpha
(TNF-a) and interleukin-6 (IL-6). Among the inflammatory markers, TNF-a and IL-6 play an
essential role in promoting inflammation. The production of such cytokines can lead to kidney
inflammation and the development of kidney diseases (4). Repeated efforts to raise awareness of the
harmful effects of using these substances have not been completely successful in convincing all
athletes to refrain from usingsteroids(5). In addition, a significant percentage of female athletes also
tend to use anabolic steroids (6). For this reason, research has begunto reduce the side effects of using
anabolic steroids, and the use of medicinal plants these issues is under investigation of researchers.
Among these plant materials is chicory from Asteraceae family, which is utilized for treating certain
medical conditions (7). Plant compounds found in chicory include sucrose, cellulose, proteins, caffeic
acid derivatives, flavonoids, polyphenols, and carotenoids (8). It has been reported that chicory plays
a protective role in the early stages of kidney fibrosis. in the later stages, when the activity of anti-
inflammatory molecules decreases, chicory blocks the signaling pathways of inflammation (9). For
this purpose, it is necessary to investigate the detrimental effects of testosterone enanthate on the
production of pro-inflammatory cytokines in the kidney tissue, as well as the potential role of chicory
in reducing inflammation. The purpose of this study is to investigate the effect of chicory consumption
during eight weeks of resistance training on inflammatory indicators in the kidney tissue of female
rats consuming testosterone enanthate.

Material and Methods

This experimental study was conducted on 22 female Wistar rats, aged 8 weeks and weighing 208.22
+ 14.17 grams, obtained from Pasteur Institute (Iran). The animals were randomly divided into three
groups: training + placebo (olive oil) (sham) (n=6), training + testosterone enanthate (n=8) and
training + testosterone enanthate + chicory (n=8). The animals were kept in transparent polycarbonate
cages under a 12-hour light/12-hour dark cycle, at a temperature of 22+2°C and humidity of 45+5%.
They hadfree access to water provided in a dedicated 500 ml bottle for laboratory animals. The
training lasted for one week to familiarize the animals with climbing a specialized resistance ladder.
The animals underwent resistance training for eight weeks, with five sessions per week. The
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resistance training protocol involved training five days a week, with each session consisting of four
sets of climbing a 1-meter ladder with 26 steps, interspersed with 60-90 seconds of rest between sets.
Additionally, weights were attached to the animals' tails during the training sessions.The animals had
weights attached to their tails, starting at 40% of their body weight in the first week. Every subsequent
week, an additional 20% of the body weight was added to the weights. Additionally, two sessions per
week of weight stretching were conducted. (18). Rats in the exercise + testosterone enanthate group
received testosterone steroid at a dose of 20 mg/kg body weight (10) three times a week for eight
weeks. In the training group + testosterone enanthate + chicory, chicory extract (6 grams per kilogram
of body weight) was administered three times a week via gavage (11). After implementing the current
research protocol, to minimize the acute effects of training, animals were fasted for 12 to 14 hours
and anesthetized 48 hours after the last training session, during the second stage of estrus. Anesthesia
was induced by intraperitoneal injection of a combination of ketamine (30-50 mg/kg) and xylazine
(3-5 mg/kg). Expression levels of TNF-o and IL-6 genes in kidney tissue were assessed using Real-
Time PCR. Descriptive statistics of the data were analyzed using SPSS21 software as mean * standard
deviation. The significance level was set atP<0.05. To compare between groups, one-way analysis of
variance (ANOVA) was utilized to compare the means of the three groups. If the ANOVA test yielded
significant results, Bonferroni's post hoc test was employed to compare the means of pairs of groups.
Findings

The results indicated that supplementation with testosterone significantly increased the levels
of inflammatory markers TNF-a and IL-6 in rats compared to the training + placebo group
(P<0.0001). Additionally, the consumption of chicory along with testosterone
supplementation not only significantly decreased the levels of these markers compared to
rats consuming testosterone alone (P<0.0001), but also brought these inflammatory
indicators back to levels comparable to those in the training + placebo group. There was a
significant difference between the average levels of these indicators in the training + placebo
rats and those in the training + testosterone + chicory rats, where no significant difference
was Conclusion

Abuse of testosterone enanthate, by increasing the production of pro-inflammatory markers, leads to
disorders and heightened inflammation in the kidney tissues of female rats receiving testosterone
enanthate. While the consumption of chicory, due to its antioxidant and anti-inflammatory
compounds, reduces the side effects of testosterone enanthate consumption in the kidney tissue of
female rats. Nevertheless, confirmation of the protective effects of chicory along with the
consumption of testosterone enanthate in the kidney tissue of female rats requires more extensive
experimental studies.

Keywords: Anabolic steroids, Resistance training, Chicory, Testosterone enanthate.

Article Message

Consuming chicory, by inhibiting pro-inflammatory cytokines, can be effective and efficient
approach to mitigate inflammation and the side effects caused by testosterone enanthate consumption
in kidney tissue of rats.
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