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. Abstract
Received: 16 October 2020 ¢ Introduction: Nutrition and exercise are two effective factors in regulating
Revised: 10 November 2020 : the body's endocrine system. Due to the positive effects of sports activities
Accepted: 18 January 2021 ¢ and herbs on sex hormones, the aim of this study was to evaluate the effects of

eight weeks of swimming training and chamomile extract consumption on
serum levels of Luteinizing, Testosterone, and Follicle-Stimulating Hormones
in male rats.

Materials and methods: In this experimental study, 40 male Sprague-dawley
rats were selected and randomly divided into five groups consisting of eight
rats. The groups include: (1) swimming training, (2) chamomile extract
administration, (3) swimming training, and chamomile extract
administration; (4) placebo; and (5) control. The swimming and the
swimming plus chamomile extract administration groups had three session
swimming trainings per week, each session lasted 60 seconds. Also, the
swimming plus chamomile extract administration and the chamomile extract
administration groups received (200 mg/kg body weight/day) chamomile
extract peritoneally. Kolmogorov-Smirnov and one-way ANOVA with Tukey’s
Post-hoc tests were used to analyze the results (P<0.05).

Findings: Chamomile extract administration had significant effects on
increasing testosterone levels (P=0.04). However, the effects of swimming
training (P=0.79) and swimming plus chamomile extract administration
(P=0.09) on testosterone levels were non-significant. Swimming training plus
chamomile extract administration had significant effects on increasing serum
levels of FSH (P=0.001), but only swimming training (P=0.89) and only
chamomile extract administration (P=0.46) had no significant effects on
serum levels of FSH. Also, none of the swimming training, chamomile extract
administration, and swimming training plus chamomile extract
administration had significant effects on LH serum levels.

Conclusion: Although chamomile extract administration alone can increase

Use your device to scan and
read the article online

Ke¥W°?dS= o testosterone serum levels, and simultaneously can improve FSH serum levels
Swimming Training, : when used with swimming training, it seems that further study is required to
Chamomile Extract, : confirm the interactive effects of chamomile consumption and swimming
Sex Hormones : training.
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Introduction

The importance of exercise and sports
activities in physical and mental health of
individuals in societies is quite obvious and
these activities are recognized as an integral
part of physical and mental health (1). Paying
attention to sports and physical activities as a
major part of the body of a society, along with
considering the physiological conditions and
needs is necessary. It has been reported that
sports activities may improve sex hormone
levels (3, 4). Nnumerous studies have
suggested that sex hormones are involved in
most physiological phenomena such as
learning, memory, pain, anxiety, and motor
activity. Regarding testosterone, it has been
reported that testosterone can be used
clinically as an effective factor to increase
neuroprotection and improve recovery in
relation to memory and learning disorders
(6). Fat-burning threshold-intensity exercises
have been reported to improve VOzmax and
body composition as well as decreasing
visceral fat, blood glucose, and glycosylated
hemoglobin (2). Nnumerous studies have
suggested that sex hormones are involved in
most physiological phenomena such as
learning, memory, pain, anxiety, and motor
activities. Regarding testosterone, it has been
reported that testosterone can be used
clinically as an effective factor to increase
neuroprotection and improve recovery in
relation to memory and learning disorders
(6). It is worth mentioning that despite the
reported beneficial effects in literature about
exercise and sports activities, it is well
established that exercise and training,
depending on its intensity or duration, can
result in the increased production of Reactive
Oxygen Species (ROS). Due to the challenging
nature of exercise intervention depending on
the and type of the exercise and the potential
risks of strenuous exercise (9), it appears that
proper diets and use of plant-related
antioxidants along with exercise and sports
activities may be helpful in improving sex
hormones. Chamomile, as a member of
Asteraceae is an annual plant with a height of
20 to 30 cm. Since chamomile has various
components such as Chamazulene, Bizabolol,
and Sesquiterpene, it is possible that its

consumption may affect the production and
secretion of Luteinizing Hormone (LH) and
FSH from pituitary gland and testosterone
from testicles (10). Due to the lack of
availability of thorough information on the
simultaneous effects of a period of training
with chamomile extract (as an oral
supplement) on sex hormones, there is a need
to study the simultaneous effect of chamomile
extract (as an oral supplement) and exercise
on testosterone, FSH and LH. Therefore, the
aim of this study was to examine the effects of
eight weeks of swimming training and use of
chamomile extract on sex hormones in male
rats.

Materials and Methods

In this experimental study, 40 male Sprague-
dawley rats were purchased and transferred
to the laboratory. The rats were then
randomly assigned to five groups of 8 rats: (1)
swimming training, (2) chamomile extract
administration, (3) swimming practice +
chamomile extract administration, (4)
placebo, and (5) control. Swimming training
and swimming training + chamomile extract
administration groups performed swimming
sessions (in a specific rat swimming bath) for
60 minutes, three times a week (7). Also,
chamomile extract and swimming training +
Chamomile extract groups received 200 mg
per kg of body weight of chamomile extract
peritoneally per day and placebo group
received chamomile solvent (sodium
chloride) peritoneally daily as well (7). The
duration of the study was eight weeks. 48
hours after the last training session and
administration of chamomile extract, all rats
were sedated on an empty stomach with
ketamine and xylazine. Testosterone serum
levels were measured using IBL hormone test
kit made in Germany. Also, to measure FSH
and LH serum levels, the RADIM hormone test
kit manufactured in Italy was used.
Kolmogorov-Smirnov statistical tests, one-
way ANOVA test along with Tukey’s post hoc
test were used to analyze the results (P<0.05).

Findings
The results of one-way ANOVA indicated
significant differences in serum levels of
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testosterone (P=0.01) and FSH (P=0.002)
among the five groups of this study, however,
no significant differences were observed
among these five groups regarding LH serum
levels (P=0.70). The results of Tukey’s Post-
hoc test showed that the use of chamomile
extract on increasing testosterone levels is
significant (P=0.04). In contrast, swimming
training (P=0.79) and swimming training plus
chamomile extract (P=0.090) had no
significant effects on testosterone levels.
Moreover, swimming training plus
administration = of chamomile extract
increased serum levels of FSH significantly
(P=0.001), but, swimming training alone
(P=0.89) and only administration of
chamomile extract had no significant effects
on FSH serum levels (P=0.46).

Discussion

The findings of the study showed that eight
weeks of chamomile extract administration
had significant effects on increasing the serum
levels of testosterone in male rats, but no
significant effects was observed on LH and
FSH serum levels. Many studies have
investigated the effects of herbs on sex
hormones. Consistent with the findings of the
present study, the use of 50 and 100 mg of
aqueous and methanolic extracts of
chamomile per one kg of body weight for four
weeks resulted in a significant increase of
testosterone levels in rat testicular tissues
(14), and consumption of 150 mg of
chamomile extract per one kg of body weight
for a month led to increased levels of
testosterone, FSH, and LH (15). Research
indicated that phytoestrogens in plant
extracts have the ability to bind to estrogen
receptors and reduce testosterone levels by
providing negative feedback on LH. The
phytoestrogens in chamomile extract act
similarly to the female sex steroids.
Chamomile is rich in flavonoids and phenolic
compounds that are effective antioxidants in
neutralizing free radicals produced in the
daily reactions of the body, and can reduce
the parameters of sperm count and motility.
One of the possible mechanisms of chamomile
extract on increasing sperm count may be due
to the presence of antioxidants in its extract
(17). Regarding the effects of sports activities,
the findings showed that eight weeks of
swimming training had no significant effects
on serum levels of testosterone, LH, and FSH
in male rats. Some of the reasons suggested

for the increase of plasma sex hormones
induced by exercise including increased
exercise-induced blood concentration, break-
down rate of sex hormones, the secretion of
sex hormones from adrenal glands’ cortex,
and the release of sex hormones in response
to the stimulation induced by catecholamine
compounds. Gonadotropin-releasing
hormones from hypothalamus can increase
the secretion of FSH and LH by affecting the
anterior pituitary gland and thus stimulate
the testosterone release (20). In the present
study, swimming training simultaneously
with chamomile extract use resulted in a
significant increase in serum FSH levels in
male rats, but it had no significant effects on
serum levels of testosterone and LH. It seems
that using chamomile extract simultaneously
with swimming training may have more
beneficial effects on FSH compared to
swimming training alone.

Conclusion

With respect to the present study’s results, it
seems that although chamomile extract alone
can improve serum testosterone levels and
also can increase FSH serum levels when used
simultaneously with swimming training,
further research is still needed to confirm the
interactive effects of chamomile extract along
with swimming training.
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