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ABSTRACT

Fluoxetine, a popularly prescribed antidepressant. Long-term FLX use resulted in male infertility Mucuna pruriens is a potent
medicinal plant that has been used as an adjunctive therapy for male infertility. To study the protective effect of Mucuna pruriens
on fluoxetine induced testicular dysfunction in chronic unpredictable mild stress (CUMS) induced male rats, 30 Albino Wistar male
rats weighing 180-250gm, aged around 3 months old were used. CUMS will be induced for the first 4 weeks. After confirming the
depression, Animals were allocated into 5 groups of 6 animals each, control, CUMS, CUMS + fluoxetine, CUMS+ aqueous extract
of Mucuna prureins and CUMS+ fluoxetine + aqueous extract Mucuna pruriens respectively.

At the end of the treatment period, the animals were sacrificed, testes, and epididymis were removed and weighed. One of the testes
was used for histology studies, while the other testis was used for testicular Malondialdehyde and Glutathione (GSH) estimation.
The cauda epididymis of the rats was used to assess sperm parameters like sperm count, and sperm motility. The aqueous extract
of Mucuna pruriens showed a significant improvement in testicular weight, sperm count and motility, histopathological changes,
and testicular MDA and GSH level in FLX-treated and depression induced rats. Mucuna pruriens shows an improvement in sperm
count, motility, lipid peroxidation which indicates its protective effect against the fluoxetine, could be due to increased endogenous
level of antioxidants levels and decreasing free radical level as Mucuna pruriens is rich in flavonoids.
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INTRODUCTION been reported to play a role in the etiology of male infertility.
Depression is major mental disorder affecting 5% of adults and Chronic stress is known to be a psychological factor that can
it is fourth leading cause of death worldwide (WHO, 2023). cause many neuropsychiatric disorders, metabolic syndromes,
Depression is a common chronic recurrent mood disorder, and infertility (Marwaha et al., 2023)

observed more frequently at reproductive ages. By statistics, In animals, unpredictable stressors have been shown to induce

male infertility represents about 35% of infertilities. Drugs have ~ changes in behavioral parameters, including changes in
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locomotor and explorative behavior, impairment of feeding,
drinking and sexual behavior (Bataineh and Daradka, 2007).
Such behavioral changes are often seen in human psychiatric
disorders. A regime of uncontrollable stress has been used
extensively to model the deficits in motivation and reward. In
DSM-IV (Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition -American Psychiatric Association
1994), anhedonia (loss of interest or pleasure in events that
usually would be enjoyed) is defined as a core symptom of
depression (Gocmez SS et al.,2010).

Fluoxetine (FLX) is a selective serotonin reuptake inhibitor
(SSRI), commonly prescribed medication for treating
neurological problems like anxiety and depression. It has been
shown that long-term ingestion of fluoxetine for 60 days caused
a great decrease in spermatogenesis in seminiferous tubules of
the testes (Monteiro et al., 2014). Sperm motility and density
were also significantly reduced in cauda epididymis and testes
of'the treated group. The weights of reproductive organs (testes,
epididymis, ventral prostrate, and seminal vesicles) decreased
considerably (Kerr JB et al.,1992). The hormonal assay also
showed a significant decrease in testosterone levels and FSH
levels. Testicular cell population dynamics also demonstrated a
decrease in the number of both primary and secondary
spermatocytes and spermatids in the treatment group (Bataineh
and Daradka, 2007).

Mucuna pruriens (MP) is also called velvet bean is a potent
medicinal plant that has been used for a long time in tropical
areas, especially in China and India, as an adjunctive therapy
for Parkinson's disease, type 2 diabetes, and male infertility
(Khan et al., 2017). Mucuna pruriens seed extract has been
found to have pharmacological actions that include
neuroprotection, anti-oxidative, anti-inflammatory, anti-
hypertensive, anti-diabetes, and anti-venom properties
(Lampariello et al., 2012, Sinha et al.,2018). It has been
demonstrated that Mucuna pruriens seed enhances the
antioxidant enzymes and semen quality in the seminal plasma
of infertile men (Shukla et., 2010). Mucuna pruriens improved
the testicular mitochondria function and protect the sperm DNA
in experimental animals (Abarikwu et al.,2020). With these
medicinal properties of MP, the present study is designed to
understand whether the administration MP can ameliorate FLX-
induced testicular toxicity, and improve sperm count, motility,
testicular MDA, and GSH levels in stress-induced rats.

MATERIALS AND METHODS

Animals

Before the experiment started, approval from the Institutional
Animal Ethical Committee (IAEC/KMC/104/2022) was
acquired. We obtained 8 weeks old male albino Wistar rats from
the Central Animal Research Facility at KMC in Manipal. The
animals were kept in a light and dark cycle (12:12) under
conventional settings, including a temperature of 28°C, 50%
humidity, and other standardized elements. The rats were kept
in polypropylene cages in three-person groups with bedding
made of sterilized rice husk that was locally sourced. In addition
to unlimited access to water, they were fed granules of
conventional laboratory food made by VRK Nutritional
Solutions in Pune, India.

Plant extract (Aqueous) preparation: Seeds of Mucuna
pruriens was purchased from Anamaya Herbals, Udupi, after
grinding Mucuna pruriens seeds, powder was soaked with
distilled water and subsequently, aqueous seed extract was
filtered, and filtrate was dried. Later, it was kept in the
desiccator until use. (According to KMC pharmacology lab
protocol).

Chronic unpredictable Mild Stress (CUMS) model was used to
induce depression in rats. 30 male Wistar rats weighing around
150-250g were fed and housed with standard pelleted diet,
water ad libitum under standard environmental conditions for
the purpose of acclimatization for two weeks. Rats were
exposed to the forced swimming stress test daily for 28 days (4
weeks). The forced swim test has been widely employed for
inducing physical stress in experimental animals (Porsolt, et al.,
1977, Nayantara et al., 2005). It was further modified by
Nayantara et al which was used for this experiment (He et al.,
2020). Rats of all groups except control group were put to swim
in plastic tanks (measuring length 40cm, width 40cm and depth
60cm) containing tap water at a temperature (36 + 20 C) and the
water depth was set at >35cm such that the rodent would not
rest by using its tail for support at the bottom of the water tank.
The rat was assessed and stated to be exhausted when it would
not rise to the surface to breathe within a time period of 7
seconds. At this point, the animal was removed from the tank
(Suresh et al.,2013). The same procedure was repeated for all
the rats, one after another, every day for 28 days. Along with
the force swimming test each animal was exposed to one of the
other stressors every day as it is given in table 1.1.

Monday Food deprivation + forcedswim test

Rats are subjected to 12hours of food deprivation from
8am.

Tuesday \Water deprivation + forced swimtest

Rats are subjected to 12hours of water deprivation from
8am.

\Wednesday  |Wet cage + forced swim test

Rats are immersed in 200ml of water for 24hours.

Thursday Tilted cage + forced swim test

Rats are subjected to cage tilting at 45degree along the
\vertical axisfor 24hours.

Friday Alternating light and dark +forced
swim test

IApplied throughout over 12hoursdark phase and first
“4hours of light phase

Table No. 1.1 - Exposure of rats to different types of stimuli to induce CUMS

Each experimental week is divided into 5 days of exposure to
the stressor in and 2 days of non-exposure. Rat behavior was
evaluated at the conclusion of the 4-week using the forced swim

test & the sucrose preference test to confirm the depression is
induced or not.

1753 Afr. J. Biomed. Res. Vol. 27, No.3 (December) 2024 Manjula SD et al.



Protective Effect of Mucuna Pruriens on Fluoxetine-Induced Testicular Abnormalities in Chronic Unpredictable Stress Model in
Male Rats

EXPERIMENT DESIGN

The animals were allocated into 5 groups, 6 animals in each
group. Group-1 - Saline water, Group-2— CUMS, Group-3 -
CUMS+ fluoxetine, Group 4- CUMS+ Mucuna pruriens, Group
-5 CUMS+ Fluoxetine + Mucuna pruriens,

Drug dosage: oral administration by using gavage, fluoxetine-
10mg/kg body weight. Mucuna pruriens: 300mg/kg body
weight. Duration of Treatment: 30 days (Lapyuneyong et al.,
2022)

Collection and Storage of Samples: Animals were weighed,
testes, and epididymis were dissected and removed 24 hours
after the previous treatment. Both testes were removed from the
body and weighed. Part of the testis was preserved in the
formalin and used for histological studies, while the other was
conserved in PBS (phosphate-buffered saline) and kept at -80°C
for biochemical estimation.

Semen sample: The cauda epididymis of the rats was dissected
out to make a homogenized solution with a pH of 7.2 in 1 ml of
PBS and the solution was used to assess sperm parameters.

PARAMETERS ASSESSED

1. Body weight: At the end of the treatment period, the animals
were weighed, and the measured body weight was given in
grams.

2. Testes weight: After the animals were sacrificed & dissected,
the testes were collected and weighed.

3. Sperm count: Immediately, 1:40 dilution of the 1 ml sample
of the solution was prepared by adding PBS. A sample from this
solution was charged to Neubauer Chamber. Except for the
center RBC counting region, the sperm counting was carried
out in accordance with the procedure using the Neubauer
chamber in eight squares. The quantity of sperm in total was
calculated. In millions/ml, the total concentration was
calculated by multiplying the amount by 5x104 (Rekha et al.,
2021)

4. Sperm motility: 200 spermatozoa that were counted in 5
randomly selected fields were categorized into non-motile, non-
increasingly motile, and gradually motile spermatozoa by
observation under a light microscope (400 magnification) based
on the pattern of motility. (Bezerra et al., 2019, Aruwa et al.,
20214)

5. Histopathological analysis of testis: To make the paraffinized
blocks, testis preserved in formalin were used with gradational
series of alcohol attention, cleaned by xylene, and embedded
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with liquid paraffin (56-600 C). Additionally, a semi-automatic
rotary microtome was used to segment the blocks. Following
further deparaffinization with xylene, pieces were then
rehydrated with intermittent alcohol and rinsed with tap water.
After washing, the stained tissue sections were dehydrated and
mounted with dibutyl phthalate polystyrene xylene, and all
sectioned tissues were examined under a light microscope.
Next, all sections were stained with hematoxylin and eosin
stain.

6. Biochemical analysis:

6a. Testicular MDA levels:A testis-based lipid peroxidation
marker is called MDA. Initial homogenization of the testis was
followed by a mixture of 30% trichloroacetic acid (TCA), 5 N
hydrochloric acid (HCI), 2% thiobarbituric acid (TBA), and 0.5
N sodium hydroxide (NaOH) being added to the homogenate.
This mixture was centrifuged for an additional 10 minutes at
10,000 rpm after being incubated at 90 degrees Celsius for 15
minutes. Using a 96-well plate and an ELISA plate reader, the
supernatant's pink colour was evaluated, and its absorbance at
532 nm was calculated (Lynda et al., 2024). The amount of
MDA present in the tissue was given as nmol/g.

6b. Testicular GSH levels:The testis homogenate was added to
the same amount of 10% TCA and centrifuged for a further ten
minutes at 10,000 rpm at room temperature. After thoroughly
shaking, 0.1 ml of the supernatant was added to 2 ml of PBS,
0.5 ml of DTNB (0.2%), and 0.4 ml of distilled water. GSH was
determined using this mixture, where GSH reacts with 5,5'-
dithiobis (2-nitrobenzoic acid) (DTNB) to produce a yellow
chromophore. This was identified at 412 nm by an ELISA plate
reader (Beeder et al., 2020)

Statistical analysis: Graph Pad Version 8 software was used to
extensively analyze the data using one-way ANOVA (analysis
of variance). A p-value of 0.05 with a 95% confidence interval
was regarded as statistically significant for all measurements.
Values are expressed as a metric called standard error of the
mean (SEM).

RESULTS

Body weight: Body weight of depressed animals did not vary
when compared to control group and Body weight of treatment
group did not vary significantly when compared with rats
treated with CUMS+ fluoxetine. (Fig No-2.1)
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Fig no 2.1- change in body weight in control, depression, depression+FLX, depression +MP and Depression+MP+FLX
groups of rats

Testes weight CUMS+ MP & CUMS+FLX+MP have shown a significant in-
CUMS group has shown significant decrease (p< 0.05) in the  crease (p<0.01) & (p<0.05) respectively inthe testes weight
testes weight in comparison to the control group & rats treated ~ when compared to the rats treated with CUMS +FLX. (Fig no
with CUMS+FLX shown significant decrease(p<0.01) in testes  2.2)
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Fig no 2.2- change in testis weight in control, depression, depression+FLX, depression +MP and Depression+MP+FLX
groups of rats

Sperm count Rats treated with CUMS+ MP &CUMS+FLX+MP have shown
(Fig no 2.3) CUMS group has shown significant decrease (p< a significant increase (p<0.05) & (p< 0.01) respectively in the
0.05) in the sperm count in comparison to the control group & sperm count when compared to the rats treated with CUMS+
rats treated with CUMS+FLX shown significant decrease FLX.

(p<0.01) in sperm count when compared with control group.
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Fig no 2.3- change in sperm count in control, depression, depression+FLX, depression +MP and Depression+MP+FLX
groups of rats

Sperm motility sperm motility when compared with control group. Rats treated
CUMS group has shown significant decrease (p< 0.01) in the  with CUMS+ MP & CUMS+FLX+MP have shown a signifi-
sperm motility in comparison to the control group & rats treated cant increase (p< 0.01) & (p<0.05) respectivelyin sperm motil-
with CUMS+FLX shown significant decrease (p<0.001) in ity compared to rats treated with CUMS+FLX. (Fig no 2.4)
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Fig no 2.4- change in sperm motility in control, depression, depression+FLX, depression +MP and Depression+MP+FLX
groups of rats

Histopathological analysis H&E-stained transverse sections of seminiferous tubules of rats
Qualitative analysis of (H&E)stained transverse sections of control group (group 1) showed normal features of the
of seminiferous tubules - tubules with strata of spermatogonia at different stages, thick
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collection of sperms in the lumen and normally looking Sertoli
cells and basement membrane. Depression induced group
(Group 2) and group with depression along with fluoxetine
treatment (Group 3) showed depression induced damage to the
seminiferous tubules such as reduced number of germ cells,
seminiferous tubules without sperms and only spermatids,
tubules with only Sertoli cells, and thickened basement

Group 2

SN

N

Photomicrographl Histology of testes of control, depression, depression+FLX, depression +MP and Depression+MP+FLX
groups of rats

Biochemical analysis

Testicular MDA level- Figure 4.4 CUMS group has shown sig-
nificant increase (p< 0.05) in the testicular MDA in comparison
to the control group. Rats treated with CUMS+FLX have shown

Photomicrographs of Hematoxylin and Eosin-stained transverse sections of seminiferous
S 2 v - e =

membrane. However, Group 4 (depression along with Mucuna
pruriens treatment) showed some recovery and features of
normal seminiferous tubules though it was not at par with the
control group (Group 1). But the structure of seminiferous
tubules of group with depression along with Mucuna pruriens
and fluoxetine treatment (Group 5) looked normal and close to
that of control group (Group 1).(Photomicrograph 1)

o £ .

W

......

a significant increase (p< 0.001) in testicular MDA when com-
pared to the control group. Rats treated withCUMS+ MP &
CUMS+FLX+MP showed a significant (p<0.001) (p<0.01) de-
crease in Testicular MDA when compared to rats treated with
CUMS+FLX.(Fig no 2.5)

Control
Depression
Dep + FLX
Dep + MP
Dep+FLX+MP

inici

Fig no 2.5- change in MDA level in control, depression, depression+FL X, depression +MP and Depression+MP+FLX
groups of rats
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Testicular GSH level- Figure 4.5 CUMS group has shown
significant. Decrease (p< 0.01) in the testicular GSH in
comparison to the control group. Rats treated with CUMS
+FLX have shown a significant decrease (p<0.001) in testicular

GSH when compared to the control. Rats treated with
CUMS+MP & CUMS+HFLX+MP showed a significant Increase
(p<0.05) in Testicular MDAwhen compared to rats treated with
CUMS+FLX (Fig no 2.6)
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Fig no 2.6- change in GSH level in control, depression, depression+FLX, depression +MP and Depression+MP+FLX
groups of rats.

DISCUSSION

In our study, overall data indicates that the protective effect of
aqueous extract Mucuna pruriens on fluoxetine (FLX) induced
gonadotoxicity in rats. In our study, there was no any significant
change in the body weight of rats in all treated groups, which
was similar with the research conducted by (Suresh et al 2012).
Like prior research done by Bataineh and Daradka, 2007,
Effects of long-term use of fluoxetine on fertility parameters in
adult male rats was reported that oral administration of
fluoxetine promoted decreased fertility in male albino rats. The
weight of reproductive organs was markedly decreased,
Significant decrease in the sperm motility of cauda epididymis
was observed in the treated group. We found that rats treated
with fluoxetine (FLX) had significantly reduced testis weight,
along with lower sperm concentration (fig 2.3) and motility (Fig
2.4). In our investigation, aqueous extract of Mucuna pruriens
showed a considerable improvement in testicular weight in
fluoxetine (FLX) treated rats. Mucuna pruriens treatment
successfully attenuated the effect of fluoxetine (FLX) on sperm
count (fig 2.2). An earlier study reported that treatment with
alcoholic extract of fumaria officinalis caused increase in,
testicular weight and sperm concentration in FLX treated rats
(Nasrabadi et al., 2012). Fluoxetine (FLX) treatment in rats
caused a considerable raise in the percentage of nonmotile
sperms it was reported by Bataineh HN, Daradka T, and Sharef
et al., 2020. In our investigation also motility decreased in
fluoxetine (FLX) treated rats. It was reported that there was a
significant increase in sperm motility & sperm count in animals
treated with sodium arsenite and Mucuna pruriens (Concessao
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et al., 2023). In our study also aqueous extract of Mucuna
pruriens showed a considerable improvement in sperm motility
& sperm count in Fluoxetine (FLX) treated rats. There was an
increase in MDA level & decrease in GSH level in fluoxetine
treated rats. This result was supported by previous study by
Elsedawi, (Elsedawi et al., 2021) reported that in fluoxetine
(FLX) treated rats there was increased level of MDA and
decreased level of GSH in CUMS. Overproduction of MDA
indicates an increase in free radical level, there was decrease in
GSH level which shows decrease in natural antioxidant level.
There was a decrease in MDA level & increase GSH level when
aqueous extract of Mucuna pruriens is given to fluoxetine
treated rats (2.5 &2.6) as Mucuna pruriens is rich in
antioxidants could be the reason for decrease in MDA &
increase in GSH levels.

In our study there was histological changes in the depression
induced (group 2) and depression with antidepressant (group 3)
which has shown depression induced damage to the
seminiferous tubules such as reduced number of germ cells,
seminiferous tubules without sperms and only spermatids,
tubules with only Sertoli cells, and thickened basement
membrane. But in depression + Mucuna pruriens (group 4) &
depressiont+ fluoxetine + Mucuna pruriens (group 5) shows
some recovery and features of normal seminiferous tubules.
The structure of seminiferous tubules in group 5 also looks
normal and at par with group (Photomicrographl). Earlier
studies found that sodium arsenite treatment caused Leydig cell
degeneration, decreased sperm production and spermatid
number, and a reduction in the number of epididymal sperm due
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to oxidative stress (Ferreira et al., 2012) It was reported that Co-
administration of Mucuna pruriens along with sodium arsenite
minimized the toxic effect of arsenic on the testis. In our study
also there was some structural recovery after being treated with
Mucuna pruriens.

The antidepressant fluoxetine induced oxidative stress, resulted
in Leydig cell degeneration, reduced sperm production &
spermatid quantity, & decreased epididymal sperm, Fluoxetine
boosts the pituitary's production of adrenocorticotropic
hormone via stimulating the hypophysial-adrenocortical axis.
This causes elevated plasma corticosterone levels, which
prevents gonadotropin from being produced because they make
gonadotrophic cells less sensitive to the hormone-releasing
gonadotropin.  High  levels of corticosterone &
adrenocorticotropic hormone also negatively affect testosterone
production & release by lowering spermatogenesis and
epididymal sperm count. (Kim et al., 2015, Renu et al., 2018).
Germ cells separate from the seminiferous epithelium because
of decreased intratesticular testosterone levels (Juarez et
L.,2017). High amounts of testosterone are necessary in the
testis for healthy spermatogenesis & the preservation of the
seminiferous tubule's structural integrity, which may prevent
germ cell death (Walker et al., 2021, Christin et al.,2022,
Heinrich et al.,2020, Zhou et al., 2019, Li et al., 2024). In our
work, co-administration of Mucuna pruriens and fluoxetine
treated rats has shown decreased toxic effects of fluoxetine on
the testis reducing pituitary synthesis of adrenocorticotropic
hormone & exerting its effects through the hypophysial-
adrenocortical axis. From the above study we conclude the
Mucuna pruriens treated groups depression induced or
antidepressant treated rats. There was improvement in the
sperm count, motility, lipid peroxidation which indicates its
protective effect against fluoxetine. This beneficial effect of
Mucuna pruriens could be due to increased endogenous level
decreasing free radical level as Mucuna pruriens is rich in
flavonoids.

CONCLUSION

In our study, Mucuna pruriens treatment had a positive effect
on animals treated with FLX, there was an increase in sperm
motility, sperm concentration and recovery changes in histo-
pathological changes. Mucuna pruriens is a useful herbal rem-
edy that may be used in conjunction with the antidepressant
fluoxetine to treat patients with stress, anxiety, and depression.
However, further research is required to know about the com-
ponents and mechanism of Mucuna pruriens on gonadoprotec-
tive effect on FLX.
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