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ABSTRACT

Depression is the most common mental disease, and yet the best method of its cure is to use SSRIs like fluoxetine.
But apart from the effects of fluoxetine on the depression treatment, its side effects on different biological system of
the body. In this paper we have tested 45 male patients in 3 groups each of which contained 15 persons. The first
group used fluoxetine (20 mg/kl per day) for a period less than 6 months, and the second group used the same doze
of fluoxetine for a period more than 6 months. The third group known as the control group contained 15 healthy
men who were quite normal in the studied factors of the research. The findings of the research imply that the
comparison between the first group and the control group showed no significant change. But in comparison between
the second group and the control group it was shown that the fluoxetine leads to the reduction of testosterone
(1+14.44 vs. 1+5.26). According to the results of this research, time-dependent fluoxetine usage is effective on the
scale of sexual hormone so that the increase in the duration of the usage will lead to more sensible changes.
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1. INTRODUCTION

The increase of the human wants, and the failure in the fulfillment of such wishes and wants all make the
people apt to suffer from the mental problems. We can observe some very undesirable side effects of the medicines
on the patients; thus the study of the effects of a drug on the textures, organs, and the structures of the body is as
valuable as the discovery of that drug itself. One of the most common medicines for the patients with mental
problems is the class of Selective Serotonin Reuptake Inhibitors (SSRIs) among which the fluoxetine is the most
commonly used drug. Being used daily with the dosage of 10 or 20 mg/kl per day, this drug has been effective
leading to the reduction of the depression, anxiety, fear, and obsession. The studies on the effects of the fluoxetine
on the hormones, blood components, sexual behaviors, period pains, diabetes, changes of the ions, and the weight of
the body have offered interesting results for the researchers. These findings have resulted in some suggestions for
those people who use fluoxetine [5]. Such suggestions and advices aim to decrease the risks of the subjected
medicine. It is necessary for the patients in general and cardiovascular and diabetes patients in particular to be
aware of the effects and consequences of it. In this research we have tried to study the effects of the fluoxetine
usage on the testosterone hormone of the men and its relationship with the duration of the drug usage and its
subsequent changes of the testosterone.

2. LITERATURE REVIEW

2.1. Fluoxetine

Fluoxetine is anantidepressant of the selective serotonin reuptake inhibitors (SSRI) class. This medicine is
prescribed for the reduction of the symptoms of the major depression, obsessive-compulsive disorder, bulimia
nervosa and panic disorder, dysautonomia, postpartum depression, and premature ejaculation. Moreover, it is used
in treating panic, fibromyalgia, trichotillomania, etc. Moreover, fluoxetine is used for the treatment of bulimia
nervosa, premenstrual dysphoricdisorder, agitated depression and bipolar disorder depression. SSRIs in general and
fluoxetine in particular are used in treating the autistic symptoms that is usually faces higher than 7 years old
children [1, 7]. Fluoxetine was first documented in 1974 by scientists from Eli Lilly and Company.™ It was
presented to the U.S. Food and Drug Administration in February 1977, with Eli Lilly receiving final approval to
market the drug in December 1987.. Despite of the introduction of new medicines in this class, fluoxetine is still a
popular drug so that more than 22 million fluoxetine prescriptions were issued in the United States in 2007 [17, 31].

Since the half- life of fluoxetine is long (it longs 4 to 6 days to exit from the body) and so, it increases the
possibility of medicine intervention even after leaving the drug. On the other hand, this long half- life of the drug
minimizes the possibility of medicine post- withdrawal syndrome [2].
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Table 1. Antidepressant Drugs of SSRI class

Class Drug Trademark Drug Name
Prozac Fluoxtine

SSRI Seroxat Paroxetine
Cipramil Citalopram
Lustral Sertraline

2.1.1. Effectiveness way of the drug

Fluoxetine shows its effects in the neurotransmitters and chemicals that do the communication in the central
nervous system, including serotonin that is secreted in the central nervous system. After being spread in the inter-
nervous space, serotonin is reuptake by the nervous system and participates in the next activities of the nervous
system. The reuptake action is controlled by the presence of fluoxetine. Many researchers believe that the
imbalance between the nervous transmitters will lead to the depression. Fluoxetine prevents serotonin reuptake and
thus prevents the emergence of depression symptoms [1]. Fluoxetine controls the chemicals and supports the
performance of the brain to help reducing the depression, stress, anxiety, and muscle strain. Moreover, fluoxetine
prevents the over- aggregation of the electrical energy in the brain and controls hyperactivity [16, 28].

Fluoxetine helps reuptaking the serotonin and hence, the scale of the serotonin increases in the brain.
Depression occurs when the scale of serotonin is reduced in the brain. Thus the possible action of the fluoxetine is
that it increases the level of serotonin in the brain and restores the normal performance of the brain regions [28].
The duration of the treatment depends on the mental situation of the patient and his/ her family, but the common
antidepressant drugs alone are effective in 60 to 75% of the treatment. It usually takes 6 months to reduce the
symptoms of the depression, anxiety, or panic in the patient [29]. Besides, fluoxetine is used for the treatment of the
premature ejaculation and masturbation with the doctor's prescription [30].

2.1.2.  Adverse effects of the fluoxetine

Sexual dysfunction, increase of the tendency to suicide, premature birth, and preterm labor are all among the
adverse effects with fluoxetine [24]. In case of occurrence of each of the following rare symptoms the patient has to
leave using fluoxetine immediately: Fever, chills, muscle or joint pain, difficulty in breathing, seizures, and low
blood sugar symptoms. Besides, the following symptoms may occur but their risks are lower: Agitation, anxiety,
drowsiness, dry mouth, nausea, diarrhea, fast or irregular heartbeat, increased sweating, feeling of warmth or heat,
flushing or redness of the skin, increased appetite, stomach cramps, abdominal pain or bloating, menstrual problems
and insomnia [16, 19]. There are many drugs that increase the possibility of osteoporosis among which one can
refer to fluoxetine, paroxetine, and sertraline [20]. Regarding the mentioned effects, once more this drug was
approved by FDA in 2003 for the treatment of the bipolar depression [17]. Through increasing the level of the
neural transmitters of appetite reducers such as norepinephrine, serotonin and dopamine, the fluoxetine leads to the
loss of appetite and thus to the loss of weight [18, 20].
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Figure 1. Molecular structure of the fluoxetine

2.2. Testosterone

Testosterone is one of the sexual steroid hormones from the androgen group secreted in testicles and its main
constructing component is the cholesterol. The production of the testosterone begins in the eighth fetal week and its
secretion is controlled by another hormone, namely LE that is secreted in the anterior pituitary cells.

Figure 2. Molecular structure of the testosterone

Testosterone is produced in women as well, but in average, the body of men produces testosterone 20 t0 40
times more than the women [11, 12]. In fetal stage, testosterone forms and develops the penis and scrotum and
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cause the formation of the constructs that are involved in the sperm production. The production of testosterone is
increased at the time of sexual maturation and it is the main responsible for physical changes of the body. The
growth of testicle, the growth of body hairs, the growth of muscles and bones, and the sexual maturation and bass
voice are all among these changes. Testosterone and Dihydrotestostetone (DHT) are the main male hormones in the
blood. The amount of the testosterone is more than dihydrotestosterone, but the testosterone is changed to the
dihydrotestosterone after affecting the targeted texture. To be effective in the targeted texture and preventing the
reduction of its own effect, testosterone combines to some proteins that are made in the liver and then, after being
transmitted to the targeted organs, it combines to the available transmitters there and then passes the cell walls to
make its effects [13].

Different factors cause the reduction of the testosterone in men. One of the most common reasons of this
reduction is the aging. Among the other factors one can refer to the smoking, alcohol, some medicines,
radiotherapy, heat and using hot bathes and saunas, diabetes, surgical removal of the testis, testicular tumors, liver
tumors, varicocele, and pituitary tumors. The sexual dysfunction is one of the most common symptoms of the
reduction of testosterone. Other symptoms include depression, changes in the ability of detecting persons, decreased
energy, decreased libido, decreased mobility, aggression, lack of concentration, muscle pain, hot flashes,
andinsomnia after eating [15].

2.3. Reviewing previous studies

Rabkin, et al (2004) treated 123 HIV+ men with testosterone (400 mg/kl, twice a week) and with fluoxetine
(60 mg/kl per day) for 8 weeks. Their results showed that the fluoxetine (54%), testosterone (47%) and placebo
(44%) have been effective on the treatment of the fatigue and depression of the AIDS patients. This findings show
that although testosterone is a good option for the treatment of fatigue and depression disorders, but fluoxetine is the
best option for treating the depression [26].

Bel, et al, (2006) studied 14 depressed patients with health disorder, and besides, 4 persons were studied as the
control group. The patients first used 10 mg/kl of fluoxetine daily for seven days, and then they used 20 mg/kl of
fluoxetine for 23 days. The results of this research showed that there is no significant relationship between the
levels of testosterone with the usage level of fluoxetine [27].

JhimlySarkra, et al, (2008) injected 10 mg/kl fluoxetine to the female healthy or decease- carrying mice in a
daily cycle for 10 days. Then they put the fluoxetine- cured carrying mice in a room and male light- exposed mice
in another room, and let the female cured mice come to the cage of the male mice. Other female mice (healthy ones)
were maintained in a separate room. The researchers found that the fluoxetine rapidly disrupt the pairing period so
that 50% of the mice became sterile at the first 5 days. These findings show that the effects of fluoxetine on the
sexual dysfunction of the females can be a result of the effects of the drugs and the disruptions in the axis of the
hypothalamus and pituitaryendocrine glands of[6, 7, and 8].

Continuing the work of Jhimly Sarkra and his colleagues, Navin Maswood, et al, (2008) conducted a similar
study on the healthy mice. This research intended to know if the treatment with fluoxetine affects the regular
fertilization of normal mice (Sprague Dawley). In this regard, first they inject fluoxetine for a period of 24 days.
After 11 to 14 daily treatment with fluoxetine, 40% of the mice showed a temporary disruption in their fertilization
duration and their sexual arousal. Thus the effects of fluoxetine on the pairing period and sexual fertilization and the
situation of the female Sprague Dawley mice were appeared and these findings confirms the probable relationship
between the effects of the fluoxetine on the sexual activity and the disorders of the neurons [8].

Jhimly Sarkra, et al, (2009) studied the effects of the fluoxetine on the sexual conditions of the female mice.
They conducted ovariectomy on the mice that were treated for regular 9 days with 10 mg/kl of fluoxetine. The
understanding and acceptance sexual power was appeared for 30 minutes after the 10" day injection of 10 or 20
mg/kl of fluoxetine with deionized distilled water. The fluoxetine (10 or 20 mg/ Kkl) significantly reduced the
frequency of the curvature of the spine and at a lower level, it reduced the spent time for the male mice [6, 7, and 8].

John Curry, et al, (2010) studied 86 men and 110 women who were suffered from the depression since their
adolescence. They studied these subjects for 12 weeks. These people were using 20 mg of fluoxetine in a daily
term. The results of this research showed that in the subjects who have been cured, the sexual hormones
(testosterone in men and estrogen and progesterone in women) had been reduced, and in 96% of the cases, these
changes were accompanied with the return of the depression, while such a return has been higher in women [22].

Graham J. Emslie, et al, (2010) tested 334 participants who were at the aging range of 12 to 18 years old and
who were depressed at a medium to severe level. They studied these subjects for 6 months and treated them with
selective serotonin reuptake inhibitors (SSRIs) including fluoxetine. The group with mild depression was cured at
the end of the 3™ month, but the group with more severe depression showed improvement just after the end of the
6" month. The studies on the testosterone level of the blood serum of these subjects at the time of their maturation
showed that their level of testosterone production had been reduced at the time of fluoxetine usage [21].
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3. METHODOLOGY OF THE TEST

Type of this study is application and will help many depressed patients. The testosterone hormone Measured by
ELIZA® method. we had to select the samples whose duration of using fluoxetine can be studied. In referring to the
Shiraz Psychiatric Hospital and the Hafez Mental Clinic of Shiraz, 42 men were identified at the age ranged from
22 to 48 years old who used fluoxetine. . Then 30 persons out of these patients who had used 20 mg of fluoxetine
per day were selected as the samples. These patients were classified in two groups:

. First group: those patients whose use of the fluoxetine had been less than 6 months (15 patients)
. Second group: those patients whose use of the fluoxetine had been more than 6 months (15 patients)
. third group had been selected from the men who had no use of fluoxetine and their level of the blood fats

and sexual hormones was normal. (Group Control ,15 patients)

After providing the test samples, we added 25 ul (equal to 0.25 ml) of control serum to each of the samples
and then, the amount of 0.2 of the enzyme conjugate was added to each of the tubes as well/ then the contents of the
tube were mixed for 10 seconds and were put in the room with the normal temperature for one hour without any
cap. Note that the mixture process is very important and if you neglect this step, the results of the test will be
negatively affected. After passing one hour, the washing step was done. In this step, each of the samples was
washed three times with 40 X wash solution. After the washing, the tubes were carefully dried so that the result can
be acceptable. Then 0.2 of the substrate solution was added to each of the samples and they were put in darkness for
15 minutes. And then, 0.1 of the stop solution was added to each of the samples and they were put in Human
apparatus. After 10 minutes, the OD amount of each sample was read. OD amount shows the scale of absorbing the
light and it is approximately 450+10 nanometer. The resulted values were compared to the special table and the
scale of the hormone was extracted considering the scale of the light absorbance. The scale of the hormone in
normal conditions was something between 2 to 6.9 for men and 0.26 to 1.22 for women.

4. ANALYSIS OF THE OBTAINED DATA
We took 2 to 5 ml of blood from each of the subjects, and after doing the centrifuge process, we separated the
serum from the blood cells. Then the amount of testosterone hormone was measured. Besides, we tested the amount
of testosterone of the blood serum of the third group who had no use of fluoxetine and their amount of the sexual
hormones was normal.

Table 2. The mean of the testosterone concentration in three test groups (mg/ ml)

Duncan ?

Subset for alpha = 0.05
Studied groups N 1 2
More than 6 months 15 4.44
Less than 6 months 15 4.94 4.97
Control 15 5.26
Sig. 0.061 0.308

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 15.000.

* Explain 1 and 2 column: In the Tukey and Duncan tests, homogeneous subsets of means which do not differ are placed
in one subgroup.

The obtained values were analyzed using SPSS? software and ANOVA statistical test. The latest diagram
show that in the group who used fluoxetine for less than 6 months, there was no sensible change in the mean of
testosterone concentration mean in comparison to the control group, and the observable changes are not statistically
significant (p>0.05); but in the group who used fluoxetine for more than 6 months, more changes can be observed
than the first group and the control group, these changes are statistically significant (p<0.05)

! Shenzhen Lvshiyuan Biotechnology Co.
2 _ version of SPSS: 18
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Figure 3. The comparison of the effect of usage duration of fluoxetine (20 mg per day) on the mean of the
concentration of testosterone hormone

5. CONCLUSION

Regarding figure 3, the use of the fluoxetine did not lead to a sensible change of the testosterone concentration
in the group who had used fluoxetine for less than 6 months in comparison to the control group, and the trivial
changes were not statistically significant. But the use of fluoxetine for longer times (more than 6 months) leads to
more sensible changes and shows that the use of fluoxetine and the longer duration of such a use will cause the
reduction of the available testosterone level in the blood serum of the patients. According to the previous studies,
the use of this drug affects the sexual behaviors of the animals (Narvin Maswood, et al, 2008; J. Sarkra, et al, 2009;
and J. Danken, et al, 1997). The results of this research for the first group is compatible to the researches of Bell, et
al, (2006) who had tested 14 depressed patients with health disorder, and showed that there is no significant
relationship between the use of fluoxetine and the available testosterone level in the blood serum; although the
results of the Bell, et al, is not consistent with the findings of this research for the second group. The reason of such
inconsistency can be the duration of the drug use, because such duration was 1 month (4 weeks) in Bell's research
but in the case of our second group, the mentioned duration was more than 6 months. Moreover, the results of this
study are consistent with the tests conducted by John Curry, et al, (2010). They studied the sexual hormones of the
depressed men and women and concluded that the use of fluoxetine reduces the sexual hormone (i.e. Testosterone
in men and estrogen and progesterone in women). Additionally, the results of our research are consistent with the
researches of Graham J. Emslie, et al, (2010). These researches had tested 334 participants who were at the aging
range of 12 to 18 years old and who were depressed at a medium to severe level. They studied these subjects for 6
months and treated them with selective serotonin reuptake inhibitors (SSRIs) including fluoxetine. The group with
mild depression was cured at the end of the 3 month, but the group with more severe depression showed
improvement just after the end of the 6™ month. The studies on the testosterone level of the blood serum of these
subjects at the time of their maturation showed that their level of testosterone production had been reduced at the
time of fluoxetine usage. In sum, according to the results of our research, the time- dependent use of fluoxetine is
effective on the sexual hormone, and more sensible changes will be observed on this factor with the extension of the
time of using this medicine.
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