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Fluoxetine is a selective serotonin reuptake inhibitor (SSRI), it is used in the
treatment of depression; it has a toxic effect on the testis. Major depressive disorder
is a pathological disorder associated with increased levels of the inflammatory
cytokines tumor necrosis factor-alpha (TNFa), interleukin-6 (IL-6), and IL-1 beta
(IL-1B). Fluoxetine increase in malondialdehyde (MDA) and decrease in antioxidant
enzyme activity SOD superoxide dismutase and catalase (SOD and CAT) and
reduced glutathione (GSH). The study aimed to investigate whether vitamin D can
reduce the oxidative damage caused by fluoxetine. Thirty -two adult male rats are
divided into four groups and are included in the analysis. Animals in Group I
(control group) were administered distilled water by gavage. Groups II: animals
were given a dose of 10 mg/kg of fluoxetine (fluoxetine treated group) orally by
gavage daily for 4 weeks. Group III (vitamin D group) animals received
intramuscular VD (1,000 1U/kg; 3 days/week for 4 weeks. Group IV (fluoxetine+
vitamin D): drugs were given in the same previous doses for 4weeks. Blood samples
were obtained 24 hours after the last dose of each drug. The biochemical results
showed that fluoxetine significantly increased oxidative stress in testicular tissue and
inflammatory markers in serum. The in-depth investigations supported that
administering the fluoxetine combined with vitamin D reduced the testicular damage
to a marked level and normalized all relevant markers. It was concluded that the
oxidative stress induced by fluoxetine administration in rats could be reduced by
vitamin D supplementation.

Introduction -

Depression is a common and recurring
that
problems for both economic and social

mood disorder

purposes. Depression is much more common
at the onset of adolescence (Wille et al.,
2008).

Fluoxetine, one type of selective
serotonin reuptake inhibitor (SSRI), is used in
the treatment of neuropsychiatric disorders

causes adjustment

D

such as depression, bulimia, and obsessive-
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compulsive disorders (Jalili et al., 2014).

Major depressive disorder (MDD) is a
debilitating disorder associated with increased
levels of the inflammatory cytokines tumor
necrosis factor-alpha (TNFa), interleukin-6
(IL-6), and IL-1 beta (IL-1p). Interleukin-10
(IL-10) 1s a key regulator of depression
symptoms and modulates depressive-like
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behavior (Howren et al., 2009; Dowlati et al.,
2010).

Fluoxetine increase in malondialdehyde
(MDA) and decrease in antioxidant enzyme
activity SOD superoxide dismutase and
catalase (SOD and CAT) and reduced
glutathione (GSH) (Hussein et al., 2015).

The effect of fluoxetine was examined
by some researchers. Administration of
fluoxetine caused the reduction of testicular
and ovarian weights in mice (Sakr et al,
2013).

Vitamin D (VD) is produced in the skin
as a prohormone following sunlight exposure
and 1s produced in the kidney after activation
by la hydroxylase cytochrome P450 family
27 subfamilies B member 1 (Cyp27bl) in
renal proximal tubular cells (Refaat et
al.,2017). VD can be bound by the protein
(vitamin D binding protein) and broken down
into smaller molecules by the catabolic
enzyme cytochrome P450 family 24
subfamilies A member 1 ( Cyp24al) (Refaat
et al., 2015).

The vitamin D receptor is located in the
cytoplasm binds to retinoid x receptors to
form a complex. It binds to three of the nine
vitamin D receptor (VDR) elements and
controls their expression (Carlberg and
Campbell, 2013).

There is a wide range of defense
mechanisms of VD. They promote healing of
wounds, reduce the symptoms of rheumatism
and arthritis, and also relieve inflammation in
other parts of the body (Carlberg and
Campbell, 2013; Chow et al, 2013;
Abdelghany et al., 2016).

Vitamin D and fluoxetine, induced
testicular damage, are poorly understood, and
the available data is controversial. This study
was designed to measure the effects of VD on
oxidative stress markers and some pro-
inflammatory cytokines in the tests of rats

given fluoxetine during the study (Lopez et
al., 2015).

Material and Methods

Thirty - two adult male Wistar rats (200
and 250 g, 8-10 weeks old) were bred in four
cages. The rats were housed in a room at
24°C under a 12-h light/12-h dark cycle, with
access to food and water. All experiments
must be performed under general anesthesia.

Study Design and treatment protocols:
were approved by the Committee on the
Research and the animals in Biomedical
Research at Benha Faculty of Medicine was
performed following the EU regulation on
animal experimentation.

Chemicals:

Fluoxetine was donated by the IE
Ulagay-Menarini  Group (Cairo, Egypt),
malondialdehyde (MDA), and glutathione
levels (GSH) were determined using ELISA
kits from Cusabio Biotech Co. Ltd. (Hubei,
Egypt). Vitamin D3 ampoules (100,0000
IU/mL) were from Memphis Co. A type of
school supplies was obtained from Pharm.
Co. and several chemicals. Independency
(Cairo, in Egypt, 1487).

Experimental groups

Rats were divided equally into four
groups; 8 rats for each group. Group I (control
group): the animals received distilled water
by oral gavage daily for 4 weeks. Group II
(fluoxetine-treated group): animals received
10 mg/kg of fluoxetine (Aggarwal et al.,
2012) by oral gavage daily for 4 weeks.
Group III (vitamin D treated group): they
received intramuscular VD (1,000 IU/kg; 3
days/week for 4 weeks (Mohammad, et al
2018). Group IV (fluoxetine + vitamin D
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treated group): drugs were given in the same
previous doses for 4 weeks. All drugs were
dissolved in distilled water.

Sampling

After 4 weeks of administration, rats
were anesthetized by ether. Next, blood
samples were manually collected from the
heart of the rats, and their blood chemistry
values were analyzed by a veterinary lab.
Testicular and epididymis tissues were
removed during dissection. The left testis and
epididymis were cleaned of blood in a
phosphate buffer solution (PBS) (NaCl: 8 g
-1, KCI: 0.2 g I-1, KH2PO4: 0.2 g I-1 and
Na;HPOy4: 1.14 g 1-1 at pH 7.4) and weighed.
The left epididymis was used to document the
levels of GSH and MDA in the testicular
tissue. The right testis was cleaned of the
blood and other biological tissues and fixed
for microscopic examination (Johnsen, 1970).

The process was carried out as follows:
1) The remaining left testis pieces were cut
into 1-cm sections, and after homogenization
in RIPA buffer, 2) The pieces were
centrifuged at 3000 rpm for 10 min at 4 °C,
and 3) the protein extraction process was
carried out with 30ml of RIPA buffer, with
protease inhibitors. After centrifugation, small
aliquots of the resultant supernatant from each
sample were placed in small test tubes and
one problem with the experiment was that the
concentration of proteins could be measured
on a Qubit Fluorometer. Every testicular
specimen was then diluted with aqueous
saline (500 pg/mL) to prevent deterioration.
Next, they were stored at —20°C.

Histopathological studies:

It has been done on all animals of each
group and the results were examined at the
Pathology Department in Benha Faculty of
Medicine. Testis (seminiferous tubules
within it) immediately soaked in bruin's

solution. Fix for 6- 8 hours and then transfer
to 70% alcohol to “wash out” before
submitting to histological examination for
automated dehydration, paraffin embedding,
then sectioned and stained with hematoxylin
and eosin (Kiernan, 2015).

Electron microscopic evaluation:

The sections from tests were cut using
an ultra-microtome; one micron thick
[semithin section], with glass knives, then
stained with toluidine blue. At Tanta
University Electron-microscope Unit, the
stained sections were examined at 80
kilovolts and investigated by a transmission
electron microscope then photographs were
taken, produced, printed, and examined.

Determination of GSH and MDA levels
in testes: The GSH and MDA levels in the
testis were determined using commercially
available kits and according to the
instructions of the manufacturer.

Enzyme-linked Immunosorbent Assay
(ELISA): The serum of the rats was tested
against specific ELISA kits (R&D Systems,
MN, USA). All samples were processed in
duplicate in an automated immunoassay using
the manufacturer's specifications. The lowest
ranges of TNF-a, IL-4, and IL-10 noted at the
manufacturers' tested concentrations were
3.10pg/mL, < 3llpg/mL, and 3[Ipg/mL,
respectively. The levels of testicular tissue
antioxidants, glutathione, superoxide
dismutase, catalase, glutathione peroxidase,
and malondialdehyde, were also measured by
ELISA (Cayman Chemical Co., MI, Egypt).

Gene expression analysis: For real-
time-PCR  (RT-PCR), total RNA from
testicular tissues was extracted using TRIzol
reagent (Invitrogen) and quantified by
spectrophotometry. ¢cDNA was synthesized
using a RevertAid First Strand cDNA
Synthesis kit (Thermo Scientific, Rockford,
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IL, USA) following the manufacturer's
guidelines. The primers were designed as
follows: Bax (F: S"AAGAAGCTGAGCAGT
GTCT-3’; R: 5’"CAAAGATGGTCACTGTCT
GC-3"), Bel-2 (F: 5’"GTATGATAACCGGGA
GATCG-3"; R: 5’AGCCAGGAGAAATCAA
ACAG-3") (Rogerio et al., 2006) and
glyceraldehyde -3-phosphate dehydrogenase
(GAPDH) (F: 5'CGGAGTCAACGGATTT
GGTCGTAT-3"; R: 5’AGCCTTCTCCATGG
TGGTGAAGAC-3") (Wong et al., 1994). The
relative gene expression levels were measured
in the step one Real-Time PCR system
(Applied Biosystems, USA) using 2x SYBR®
Green PCR master mix (Applied Biosystems,
U.S.A.). The total 25-p reaction volume
contained 12.5 pL of 2x SYBR® Green PCR
master mix, 2 puL. of ¢cDNA, 1 pL of the
forward primer, 1 pL of the reverse primer,
and 3.5 pL Nuclease-free H20. The PCR
conditions were performed according to the
following program: 95°C for 10 min, 40
cycles of 95°C for 15 Sec, anneal/extend
temperature for 60 Sec.

Melting curve analysis using Step One
software (Applied Biosystems, USA) was
performed to assess the specificity of the
amplification products. Relative expression of
the target genes in each sample was finally
detected after normalization to GAPDH
expression and calculated as 2"-AACt
(Schmittgen and Livak, 2008) using Step
One Software v2.3 (Applied Biosystems,
U.S.A)).

Result

Testicular lipid peroxidation and testicular
antioxidant markers:

As regards, the level of malondi-
aldehyde (MDA), catalase (CAT), and
superoxide dismutase (SOD), in group III, Vit
D treatment had no significant effect on the
levels of these enzymes in the testicular
tissues. However, in Vit D and fluoxetine
group, there is a reduction in the levels of the
testicular antioxidant glutathione (GSH)
compared to the control group (23.15 mg/g
and 25.18 mg/g respectively) also, there is a
reduction in the levels of the antioxidant
glutathione peroxidase (GPx) concerning the
control group (2.44 pg/mg and 2.67 pg/mg
respectively).

Administration of fluoxetine in the
fluoxetine-treated group, compared with the
control group, significantly increased the
serum level of malondialdehyde in the testis
(p = 0.00005) from (25.2 nmol/g) in the
control group to (33.5 nmol/g) in the
fluoxetine-treated group. The levels of MDA
in the testis (p = 0.03), obtained from the
Vit D treated group (24.16mg) significantly
decreased compared with the fluoxetine
treated group (39.7 nmol/g) (Table 1).

Compared to the control rats, levels of
GSH, GPx and CAT were lower in the
fluoxetine treated rats by 22.3% (p = 0.04),
40% (p = 0.01) and 31.2% (p = 0.03)
respectively. No  statistically  significant
difference was found between the levels of
SOD between the control group and Vit D
group. The simultaneous administration of
VD3 and fluoxetine prevented the observed
decreases of the testicular antioxidants (Table

1.
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Table (1): Effect of fluoxetine and vitamin D administration on testicular lipid peroxidation and
testicular antioxidant markers.

Control group | Fluoxetine group | Vitamin D group |Fluoxetine +Vitamin D group
(n=8) (n=8) (n=8) (n=8)
[mean £ SD] [mean £ SD] [mean £ SD] [mean £ SD]
MDA (nmol/g) 25.243.8 39.745.6 24.16+4 33.5+3.2°
GSH (mg/g) 25.1843 18.01£3.6 25.16+3.2 23.15+3.5
GPx (png/mg) 2.67+0.8 1.48+0.30° 2.540.5 2.44+0.9
CAT (U/mg) 94.33+16.7 64.61+14.6 94.34+15.9 92.2+7.8¢
SOD (U/mg) 12.4+1.26 10.65+1.94 12.1+£2.29 11.3242.6

MDA= malondialdehyde GSH= glutathione GPx= glutathione peroxidase CAT= catalase SOD= superoxide dismutase,
n= number, SD= standard deviation, a-p<0.05 relative to the group IL,(significant) b-p<0.01 relative to the group I,

(significant) c-p<0.05 relative to the group IL( significant) d-p<0.01 significant) relative to the group II).

Serum concentrations of targeted cytokines

Fluoxetine caused significant increases
in serum levels of 1L-4 (15.64 U /ug) and
TNF-a (36.31(ng/mg)) with a significant
reduction in serum IL-10 level (p<0.01).
Within the vitamin D supplemented group,
TNF-a and IL-10 levels were restored to
levels observed in the control group, and the

levels of both cytokines were significantly
different among the three test groups. Serum
IL-4 concentrations were lower in the
fluoxetine + vitamin D group compared with
the fluoxetine group which remained
significantly higher compared with the control
group (Table 2).

Table (2): Effect of fluoxetine and vitamin D administration on serum concentrations of targeted

cytokines.
Control group | Fluoxetine group | Vitamin D group | Fluoxetine +Vitamin D group
(n=8) (n=8) (n=8) (n=8)
[mean £ SD] [mean £ SD] [mean £ SD] [mean £ SD]
TNF-a 25.02+3.72 36.31+7.13° 26.6+4.82° 28.01+4.6
1L-4 7.81£1.5 15.64+2.3° 8.2+2.05™¢ 10.11+1.4
1L-10 12.65+2.1 7.02 £1.75 11.31+1.87 10.57+1.7

TNF-a=tumor necrotic factor-alpha IL-4=interleukin-4 IL-10= interleukin-10. n= number, SD= standard deviation.

Gene expression of proapoptotic (Bax) and anti-apoptotic (Bcl-2)

There were no significant differences in
the relative expression levels of Bax and Bcl-
2 in the fluoxetine + Vit Ds treated group, as
compared with the control group (p > 0.05).
Coadministration of Vit D3 with the
fluoxetine resulted in a significant decrease in

the relative expression levels of Bax, as
compared with the fluoxetine treated group
(p=0.021). In contrast, fluoxetine + Vit D3
treated group showed a significant increase in
the expression levels of Bcl-2 compared to the
fluoxetine treated group (p=0.03).
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Fluoxetine treated group showed a
significant increase in the relative expression
levels of Bax (p=0.002) that coincided with a
significant decrease in the relative expression
levels of Bcl-2, as compared with the control
group (p=0.02).

The Vit D; treated group showed
significant down-regulation of Bax in the
testis compared to the control group (p=0.01).
However, administration of Vit D; to normal
rats didn’t alter the expression levels of Bcl-2
compared to the control group (p > 0.05)
(Table 3).

Table (3): Relative expression levels of Bax and Bcl-2 in the different study groups.

Control group | Fluoxetine group | Vitamin D group | Fluoxetine+ Vitamin D group
(n=8) (n=8) (n=8) (n=8)
[mean £ SD] [mean £ SD] [mean £ SD] [mean £ SD]
Bax 1.02 £0.04 2.16+0.72° 0.77 £0.19° 1.49 £ 0.45¢
Bcl-2 1.01 £0.04 0.74 +£0.22° 1.26 £0.36 0.99 +0.08°

n= number, SD= standard deviation

The histopathological results showed
that Vit D supplementation has an
ameliorative  effect against fluoxetine-
induced testicular damage.

As shown in figures (1-5), there is a
significant ~ difference = between  groups
regarding electron microscopic picture where
50% of the fluoxetine treated group had
abnormal Sertoli cells with an irregular
nucleus, vacuolation, and 50% had abnormal
tubules but 100% of cells are normal in
control and vit D group while 80% of vit D
and fluoxetine group are normal and 20% are
abnormal.

There are well-arranged seminefrous
tubules with normal architecture and normal
interstitial tissues and cells from control and
vit D group rats (Figures 1 & 3). Meanwhile,
there is dilatation of seminifrous tubules and

vacuolation, in fluoxetine treated rat (Figure
2).

Rat’s testis prepared from fluoxetine
treated rat showed abnormal sertoli cells and
basement membrane (Figure 4).

Slight improvement in cells of
seminiferous tubules could be seen in the
group treated with fluoxetine and vit D
(Figure 5).

There is a significant difference between
groups regarding light microscopic picture.
One hundred percent of control and vit D
groups had normal tubules, while in vit D and
fluoxetine treated groups, 80% had normal
tubules and in treated fluoxetine group 50%
had dilatation in seminiferous tubules and
vacuolation, while 50% showed testicular
atrophy (Figures 6- 9).
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Fig. (1): Electron micrograph of rat’s testis from control group
showing normal cells within the seminiferous tubules
(arrow) (TEM x2000)

Fig. (2): Electron micrograph of rat’s testis prepared from
fluoxetine- treated rat showing abnormal degenerated

cells and vacuolation (v) within seminiferous tubules
(arrow) (TEM x2000).
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Fig. (3): Electron micrograph of rat’s testis prepared from normal
rat received vitamin D showing part of seminiferous
tubule with normal architecture and normal interstitial
tissues and cells (arrow) (TEMx2000).

Fig. (4): Electron micrograph of rat’s testis prepared from
fluoxetine treated rat showing abnormal sertoli cell (S)
(TEM x2500).
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*

Fig. (5): Electron crograph of rat’s testis prepared from rats in

(fluoxetine and vitamin D group) showing improvement in cells
of seminiferous tubule with normal interstitial tissues and cells
(arrow) (TEM x2500).

Fig. (6): Photomicrograph of a section in rat’s testis prepared from control rat showing
normal architecture with well-arranged sertoli cell (S) and normal interstitial tissues
(arrow) (Hx & Ex 200).
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Fig. (7) : photomicrograph of a section in rat’s testis prepared from vit D rat grouping
showing normal architecture with well-arranged seminiferous tubules (arrow) (Hx
& E x 200).

Fig. (8): Photomicrograph of a section in rat’s testis prepared from a Fluoxetine treated rat
showing testicular atrophy sertoli cell only (S) & leydig cell hyperplasia
(‘arrow)And vacuolation (V) (Hx & E x200).
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Fig. (9): A photomicrograph of a section in rat’s testis prepared from a Fluoxetine and vit D
treated rat group showing slightly testicular atrophy (sertoli cell only& leydig cell
hyperplasia) and minimal vacuolation (Hx & E x200).

Discussion

About six percent or more of the
population experienced a period of depression
in their life time (Pilania et al., 2013). Current
work has shown that administration of
fluoxetine produces a range of adverse effects
in the body and on testicular tissues according
to Aggarwal et al. (2012) and Sakr et al
(2013).

Simansky (1996) and Morrison et al.
(2005), showed that selective serotonin
reuptake inhibitors (SSRI's) indirectly inhibit
the absorption of food by the intestine and
decrease in the nutrients derived through
ingestion and intestinal efficient absorption
that explains the reduction in body weight in
response to fluoxetine. However, it is
becoming more and more clear that the size of
the testicles largely depends on the amount of
germline-derived sertoli cells (Katoh et al.,
2002). This study confirms that fluoxetine, an

SSRI, can cause significant testicular atrophy
and decreased spermatogenesis.

One notable thing with fluoxetine is
that, since it is a well-known and widely
prescribed antidepressant drug, it also may
have negative side effects, such as
reproductive side effects (Bataineh and
Daradka, 2007; Silva et al., 2008; Muller et
al., 2012).

Many authors explained the mechanism
by which fluoxetine induces testicular tissue
toxicity. Inkielewicz (2011) showed that
fluoxetine induces lipid peroxidation leading
to free-radical release, which causes
membrane disorganization and subsequent
decreases in membrane fluidity, and finally
extensive tissue damage.

It was demonstrated by Atli et al. (2017)
that selective serotonin reuptake inhibitors
(SSRIs), in rats, induce DNA fragmentation
and the overproduction of reactive oxygen
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species, which induces cell damage in the
male rat's reproductive organs.

Male smokers are much more likely to
contract oral-septum, in part due to their high
amount of polyunsaturated fats in the plasma
membranes, which makes them more
vulnerable to oxidative stress (OS) related
toxicity (Safarinejad, 2008).

The present findings are consistent with
previous studies in that administration of
fluoxetine is associated with increases in lipid
peroxides in the testes, paralleled by
decreased levels of TAC. Furthermore, we
also found that fluoxetine can enhance
suicidal human reproductive tissues (Mruk
and Cheng, 2004).

The current research demonstrated that
vitamin D can provide promising protection
against fluoxetine -induced gonadotoxicity.
Studies in rats showed that vitamin D can
partially alleviate the harmful effects by
reversing OS- induced damage in testes thus
prevent fluoxetine -induced damage of the rat
testes. Thus, vitamin D could be helpful if the
therapy is combined with fluoxetine (Nayereh
et al., 2013).

Fluoxetine has injurious effects on the
testicular tissue including distortion of the
seminiferous tubules, degenerated
spermatogenic cells with large cytoplasmic
vacuoles, and sloughing of germ cells
(Hajizadeh et al., 2016).

This study shows that degeneration
within a cell (through cell death or apoptosis)
could be considered an indication of cell
death. This led to the observation of vacuolar
lesions in germ cells. This deviation in cell
activity would potentially change the
morphology of any germ cells in a manner
that was consistent with the above results.

The organization of germ cells is
thought to be decreased as a result of the
effect on the organization of germ cells (by
the way it is not human sperm) held by a

close relation of the membranes of sertoli cell
membranes. The tertiary changes in the
affected sertoi cells led them to reduce their
secretion of fluid, which along with the apical
sloughing and germ cell death led to the
situation mentioned earlier (Mruk and Cheng,
2004).

Some germ cell nuclei have deep stains
of pyknotic cells. This finding confirms
results of Atli et al. (2017) who stated to be
gradual degeneration of germ cells.

Within some of the seminiferous
tubules, it was found that quite a few, or
many, sperm were not there. In other tubules,
it was found that there was not much sperm at
all. This was in agreement with the study
published by  Kumar et al. (2006) in which
the research study proved that fluoxetine had
a spermicidal effect. They claim that they
affect sulfthydryl groups in the sperm
plasmalemma and that they bind to
phospholipids in the sperm to interfere with
ATP synthesis in the sperm by binding with
the lipid membranes.

The previous studies have shown that
the endogenous VD endocrine system
regulates the vital functions in each organ. In
addition, 1t has been shown that VD
simultaneously promotes several antioxidant
enzymes and anti-inflammatory cytokines in a
rat model with diabetic nephropathy
(Carvalho, 2017; Mohammad et al., 2018).
The human testicles have also been observed
to be damaged by the same types of
pharmaceuticals containing donors of nitric
oxide. Thus, it was suggested that VD3
ameliorated  fluoxetine-induced testicular
tissue injuries in rats only after 21 days of
administration.

This study looked at an interaction
between a certain compound that is caused by
fluoxetine and the blood vessels by measuring
Vit D concentrations. Via this study, it can
also be determined that Vit D3
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supplementation may help prevent fluoxetine
from damaging the testes. Our stock analysis
revealed strong evidence that there is a
significant increase in the lipid-induced
radical formation and that some anti-oxidant
enzymes are in a decreased state in the tissues
of the brain of people who use electronic
cigarettes. Additionally, the fluoxetine treated
group had a significantly higher level of pro-
inflammatory cytokines, tumor necrosis
factor-alpha (TNF-a), and interleukin-4 (IL-
4), as well as a lower level of the anti-
inflammatory cytokine, interleukin- 10 (IL-
10), in serum and tissues.

Furthermore, the increased production
of the ROS may cause apoptotic death of the
testicular cells of the fluoxetine administrated
rats as evidenced in our study by increased
Bax and decreased Bcl-2, which are two
members of the Bcl-2 family and play a
proapoptotic ~ and  antiapoptotic  role,
respectively. Vitamin D restored these
fluxoetine-mediated  testicular =~ damages
revealing its potential anti-apoptotic property.

Though none of the previous studies
measured the effects of fluoxetine toxicity, all
of them were unsuccessful. This data showed
that vitamin D3 significantly reduced
fluoxetine- induced testis damage. Injuries
result in an anti-oxidative state, leading to
increases in the anti-inflammatory cytokine,
IL-10, and a marked decline in the levels of
IL-4 and TNF-a. Previous research has shown
that Vit D causes oxidative stress and IL-10,
IL-4, and TNF-a are upregulated in the testis.
Therefore, Vit D (with its anti-inflammatory
and anti-oxidative properties) could protect
against the toxic effects of fluoxetine on
testicular cells.

Detailed research is required to establish
the role of Vit D3 in preventing the toxicity
induced by fluoxetine. Fluoxetine caused
significant testicular damage and germ cell
apoptosis, which may affect reproduction. Yet

combining fluoxetine with vitamin D caused a
more superior effect in testicular protection. If
a person has depression, it is recommended to
take vitamin D for treatment.

Conclusions: Current study declared that
vitamin D supplementation reduced the
oxidative stress induced by fluoxetin
administration in rats.
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