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Abstract
The incidence of obsessive-compulsive and depression disorders increases prescription serotonin
reuptake medicines and taking these medicines have several side effects on reproductive system,
especially on sexual hormones in male. Nowadays, the approach for reducing side effects of chemical
drugs is medicinal plants usage. So, the purpose of the study is investigation on antioxidant effects of
ginger rhizome extract for reducing of Clomipramine effects on testosterone, LH and FSH hormones. 42
adult male rats were divided into control, sham, and experimental groups. Experimental group 1 only
received Clomipramine and experimental groups 2, 3, and 4 received rhizome extract with
Clomipramine. At the end of 21 days blood samples were collected and Radioimmunoassay method was
used to measure serum levels of LH, FSH and testosterone hormones. It is found that Clomipramine
medicine has damaging effect on sexual hormones and ginger extract improves secretion of these
hormones due to its antioxidant properties.
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1. Introduction
Today, with increased frequency of depression among communities, consumption of
antidepressants such as Clomipramine has become very common. The problem is that many
people who use these medicines may be in childbearing age. Peripheral and central mechanism
including some mediators such as serotonin, dopamine, and noradrenaline plays a great role in
sexual behaviors [1-3]. Studies have shown that separate inhibitors of serotonin reuptake are the
most effective medicine available to treat obsessive-compulsive disorders [4]. Clomipramine
(by brand name of Anafranil) is one of tri-cyclic medicine which derived from
dibenzopyridine. This medicine is anti-obsession and anti-depressant and is used to treat these
disorders [5]. Studies have shown that Clomipramine has more effects on inhibition of
serotonin reuptake and blocking of dopamine receptors compared to other tri-cyclic
antidepressants [6]. This action increases prolactin release and inability to reach orgasm
through HT2-5 mediators [7, 8]. Recent studies have shown that dopamine and serotonin
inhibitors severely influence on steroid hormones. Also studies have found that antidepressants
have harmful effects on sexual function and create erectile dysfunction [10] as well as reduction
of total cholesterol levels that is a precursor of testicular androgens production in Leydig cells
[11]. So, peoples who consume antidepressants are in search for use of antioxidants to reduce
the effects of this medicine.
Today, due to economical and therapeutic importance of medicinal plants and their
innocuousness and development of herbal therapy attitude in the world, estimation of effective
yield of these plants have particular importance [12]. The application of medicinal plants has
long been common among people in Iran and other countries and in the recent years a
comprehensive approach to use of medicines with natural and in particular herbal origin is
created among people [13]. Ginger is a medicinal plant that serves by public. In performed
studies on chemical compositions of ginger rhizome have shown that this plant contains large
amounts of antioxidant ingredients, such as flavonoids, glutathione and many vitamins [14, 15].
Studies have shown that available ingredients in ginger can cause restoration of DNA
molecules. It is also stated that antioxidant compounds available in the extract eliminate free
radicals and active metabolites from body. So, they can have beneficial effects on reproductive
systems [16-18]. With respect to the issues mentioned above, the purpose of the study is
investigation on ginger extract effects on hormone-pituitary-gonadal axis in Clomipramine
treated-male rats.
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2. Materials and Methods
The study was performed from March 2014 to September
2014. All ethical use of laboratory animals has been respected
in this study according to Shiraz University Animal Welfare
Committee guidelines. A number of 42 adult male Wistar rats
which were prepared from Razi Serum center in Shiraz, Iran,
were used in the study. All animals were kept at 22±2 ˚C with
free access to food and water and at standard condition of 12
hours of light and 12 hours of darkness. In order to make
adaptation to environment, the entire tests were performed 2
weeks after establishment of the rats. The animals were
grouped as follows: ±
1- Control group: the rats in the group were kept in normal
conditions, without receiving of any drug.
2- The sham group: the rats received distilled water as a
solvent of the drug and they orally received the extract.
3- The experimental group 1: the rats were orally received 10
mg/kg of Clomipramine.
4- The experimental group 2: the rats were orally received 10
mg/kg of Clomipramine with 50 mg/kg of ginger extract.
5- The experimental group 3: the rats were orally received 10
mg/kg of Clomipramine with 100 mg/kg of ginger extract.
6- The experimental group 4: the rats were orally received 10
mg/kg of Clomipramine with 200 mg/kg of ginger extract.
2.1 Ginger Extract and Clomipramine Preparation
Methods
Ginger rhizomes were powdered first and percolation method
was used for extraction. Then, the dried powdered was poured
in cylindrical portion of percolator device, which was filled up
to two-third with alcohol (80%) and the rest with water. The
valves of device were closed, when the first solution had been
exited from the last valve and after passing of 24 hours, they
opened and the extract collected. Then it was dried at a
temperature of 40-30 ˚C under a microbe-free environment.
Clomipramine drug as 10 mg tablets were obtained from a
pharmacy in Shiraz, Iran.
Rats treated orally for a period of 21-day. At the end of the
experiment, they anesthetized with diethyl ether and then
blood samples were taken from them and collected into some
sterile plastic tubes. They were coagulated at room
temperature for 20 minutes and the samples were then
centrifuged for 15 minutes at speed of 3000 rpm, their serum
isolated and were kept at -20 ˚C to measure the activity of LH,
FSH and testosterone hormones. The mentioned hormones
were measured by radioimmunoassay method. The results
were analyzed using SPSS software version 18 and one-way
analysis of variance (one-way ANOVA) and Duncan’s tests
(p≤0.001).
3. Results
Results show that changes of LH hormone increased in the
experimental group 1 which received Clomipramine compared
to the control and it was not significant at (p≤0.001). LH
hormone concentration in the experimental groups 3 and 4 had
significant reduction at (p≤0.001) compared to control and the
experimental group 1. (Chart 1)
According to Diagram 2, the concentration of FSH in the other
experimental groups did not have a significant change at
(p≤0.001) compared to control.
According to Diagram 3, the concentration of testosterone
hormone in the experimental group 1 had significant reduction
at (p≤0.001) compared to control. And the concentration of
testosterone hormone in the experimental groups 2, 3 and 4
had significant increase compared to the experimental group 1.

Chart 1: changes related to concentration of LH hormone in the
experimental groups

Points have shown as S.E±Mean. * represents significant
reduction compared to control and the experimental group 1.

Chart 2: changes related to concentration of FSH hormone in the
various groups

Points have shown as S.E±Mean. There is a significant
difference at (p≤0.001) compared to the control group.

Chart 3: changes related to concentration of testosterone hormone in
various groups

Points have shown as S.E±Mean. * Represents a significant
difference at (p≤0.001) compared to the control group and *
represents a significant difference at (p≤0.001) of other groups
compared to the experimental group 1.
4. Discussion
In the present study, increase of LH, FSH and testosterone
hormones was observed in Clomipramine groups, and the
increase was not statistically significant. The concentration of
testosterone hormone in the experimental group 1 had a
significant reduction compared to control.
Increase of testosterone hormone under normal condition by
effecting on hypothalamus and anterior pituitary helps initiate
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negative feedback mechanism and as a result reduces
gonadotropin hormones [19, 20]. In studies showed that serotonin
reuptake inhibitors (e.g., Clomipramine) by reducing of LH
receptors in Leydig cells reduce testis activity to secrete
testosterone [11]. Also, taking of serotonin reuptake inhibitors
reduces the amount of total cholesterol that is a precursor of
testicular androgens production in Leydig cells [11]. As a result,
the inhibitory effect of androgens on androgenic receptors
through reduction of LH receptors leads to negative feedback
mechanism, so the concentration of LH increases. A study
found that serotonin reuptake inhibitors increase serotonin
levels and increase of serotonin will inhibit the activity of
involved enzymes in steroid producing of testicular tissue
pass. This process leads to testosterone reduction [21] and this
agrees with the results of current study. According to
testosterone reduction through negative feedback process,
GnRH secretion from hypothalamus and then LH secretion
increases from anterior pituitary [22]. This agrees with the
results of current study.
Findings of other researchers show that prolactin inhibits
conversion of cholesterol to pregnenolone through increase of
nitric oxide levels. It is also stated that some medicines from
this family can increase cortisol levels [23]. Cortisol changes a
number of LH receptors in Leydig cells and inhibits some
available enzymes in pathway of steroids synthesis [24]. It is
likely that increase of cortisol by Clomipramine can reduce
testosterone synthesis.
However, the concentration of LH hormone in the
experimental groups 3 and 4 has significant reduction
compared to control and experimental group 1. This reduction
is probably due to the consumption of ginger extract.
Also, the concentration of testosterone in the experimental
groups 2, 3 and 4 has significant increase compared to
experimental group 1. This reflects the positive role of ginger
extract compared to the experimental group received
Clomipramine alone.
It is stated in traditional medicine that ginger as a medicinal
plant has a role in male fertility [25]. Gingerol, Shogaol and
Sesquiterpenes are the most important compounds of ginger.
Studies have shown that ginger extract also contains a large
amount of selenium, vitamin A, B, C and E, flavonoids and
glutathione [14, 15].
Studies expressed that in male rats, given to synthesis of
Inhibin B by sertoli cells and increase of testosterone
secretion, an occurrence of a negative self-regulatory reaction
will be expected. This causes LH and FSH reduction and will
effect on hypothalamus and GnRH-producing cells; and as a
result the level of produced GnRH hormone decreases, which
in turn reduces LH and FSH hormones [26]. Researches also
suggested that phenylpropanoids and sesquiterpenes available
in ginger extract effects on pituitary-gonadal axis, and thereby
reduce the secretion of gonadotropin hormones [27]. This agrees
with the results of the present study.
Studies expressed that gingerols and shogaols are androgens
stimulators and can increase testosterone hormone [28].
Investigations showed that gingerols and sesquiterpenes inhibit
arachidonic acid by inhabitation of lipoxygenase and
cyclooxygenase pathways. And inhabitation of arachidonic
acid synthesis, in turn leads to inhabitation of prostaglandins
synthesis. Given to the role of prostaglandins in gonadotropins
synthesis, the available compounds in ginger extract cause
secretion of testosterone by negative self-regulatory effect of
gonadotropins. So, increase of testosterone is observed by
increase of ginger extract usage dose in experimental groups
[29, 30]. This agrees with changes of testosterone in the present
study compared to the Clomipramine groups.

5. Conclusion
In general, it can be said that Clomipramine medicine with the
mentioned possible mechanisms has damaging effects on
sexual hormones in male rats. So, special precautions should
be done for consumption of Clomipramine in childbearing
ages. Ginger extract due to having antioxidant properties and
effective ingredients reduces damaging changes in sex
hormones in rats treated with Clomipramine.
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