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Abstract  

Paroxetine is one of the selective serotonin reuptake inhibitor that is used for treating major 
depressive disorders but it has many side effects. Therefore, this study was planned to evaluate 
the possible protective effect of Moringa oleifera extract on the fertility of male rats treated with 
paroxetine. A total of forty adult male albino rats were equally allocated into four groups, each 
of 10 rats: Rats received 0.5 mL distilled water, 400 mg/kg BW of moringa hydroalcoholic 
extract, 10 mg/ kg BW of paroxetine, for groups 1, 2 and 3, respectively. While, rats of group 4 
received moringa hydroalcoholic extract and paroxetine simultaneously at the same previously 
mentioned doses. All treatments were administered orally once daily for 60 successive days. 
Paroxetine treated group showed a significant decrease in the serum levels of Follicle stimulating 
hormone (FSH), Luteinizing hormone (LH), testosterone, estrogen and testicular catalase, 
glutathione (GSH), glutathione peroxidase (GPX), sperm count and sperm motility. Moreover, 
paroxetine evoked a significant increase in sperm abnormalities, testicular DNA fragments and 
testicular malondialdehyde (MDA) level compared with the control group. However, the 
concurrent administration of moringa extract with paroxetine was ameliorating the 
aforementioned alterations compared with paroxetine treated group. It could be concluded that, 
Moringa oleifera extract alleviated reprotoxicity induced by paroxetine in male rats. 
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Introduction 

Depression is one of the most serious social 
problems facing the developed countries that 
leads to increase the usage of antidepressant 
drugs [1]. Selective serotonin reuptake 
inhibitors (SSRIs) are of the antidepressant 
medications that are used in depression 
treatment [2].  Their side effects differ 
according to the class of antidepressant and the 
individual agents [3]. Paroxetine 
hydrochloride is one of SSRIs that has several 
side effects, such as sexual dysfunction 
including anorgasmia (difficulty achieving an 
orgasm), weight gain and sleep disturbance 
[4]. Male infertility is a common problem on 
which the man is unable to produce and/or 
deliver fully functioning sperm. A couple is 
considered infertile if pregnancy does not 
occur within one year of unprotected 
intercourse [5]. Some medicinal plants were 
used to ameliorate the side effects of the 
antidepressant drugs. Moringa oleifera is 
considered one of the major medicinal plants 
that believed to be miracle herbs because it can 
be used not only as food but also as medicine 
which can cure numerous ailments [6]. Its 

extract enhanced the sexual behavior of male 
rats. Also, they reported that management of 
male sexual disorders was due to the presence 
of alkaloids, flavonoids, steroids, phenolics 
and tannins. Steroids and saponin constituents 
found in many plants possess fertility 
potentiating properties [7]. The present study 
was designed to evaluate the possible 
ameliorative effects of hydroethanolic extract 
of Moringa oleifera leaves on reprotoxicity 
induced by paroxetine in male rats. 

Material and methods 

Preparation of plant extract 

The dried Moringa oleifera leaves were 
grounded into fine coarse powder by hand and 
morter. The leaves powder (400g) was soaked 
in ethanol 95% (1L): water (1L)   1:1 at 33ºC 
for 24h. The mixture was subjected to 
filtration using a Whatman grade 1 filter paper, 
and then the solvent was evaporated using 
rotary evaporator until the extract was 
lyophilized. The extracts were stored at -4°C 
in a dark bottle until used [8].   
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Animals and experimental protocol 

The current study was conducted on 40 
adult male albino rats weighing 140±10 g 
obtained from Central Animal House of the 
Faculty of Veterinary Medicine, Zagazig 
University. Rats were left for one week at the 
experimental unit for acclimatization and then 
they were randomly allocated into four equal 
groups. Group 1, (Control): received 0.5 mL 
distal water, Group 2 (Moringa): received 400 
mg/kg BW of moringa hydroalcoholic extract, 
Group 3 (Paroxetine): administered 10 mg/kg 
BW of paroxetine (Paroxetine (PAXI)

®
 tablets, 

EVA PHAMA Egypt, each contains 20 mg 
paroxetine) and Group 4: received moringa 
hydroalcoholic extract and paroxetine 
simultaneously at the same previously 
mentioned doses. Both the drug and the extract 
were administered orally once daily for 60 
successive days.  At the end of the 
experimental period, 5 rats from each group 
were sacrificed and blood sample (2 mL) were 
taken from each rat in a glass tube without 
EDTA for separating the serum to measure 
some reproductive hormones. Then, the testes 
were taken from each sacrificed rat for 
spermogram analysis, determination of 
oxidative/antioxidant status and DNA 
fragmentation. 

Biochemical analysis  

 Enzyme Linked Immunosorbent Assay 
(ELISA) was used to determine the serum 
levels of LH, FSH and testosterone according 
to Levine et al. [9]. While, estrogen was 
measured according to Wisdom [10]. 

Semen analysis 

 The cauda epididymis of one testis was 
removed and transferred to sterilized Petri dish 
containing 2 mL warm normal saline at 37°C, 
and then macerated by sterilized scissor to 
obtain a suspension of the epididymal content. 
Sperm motility in the prepared semen 
suspension was examined by the light 
microscope. At least 200 spermatozoa form 
each sample in the minimum of five 
microscopic fields were assessed to evaluate 
the percent of motile spermatozoa 
[11].>Sperm cell concentration in the semen 
sample was examined using hemocytometer 
counting chamber [12]. Regarding sperm cell 
abnormalities, 100 random spermatozoa were 

examined for abnormalities of the sperm head 
and/or tail in different fields under an oil 
immersion lens [13]. 

Testicular oxidative/antioxidant status and 
DNA fragmentation 

Half gram from testis of each sacrificed rat 
was homogenized in 5 mL phosphate buffer 
with pH 7.4 on ice using electrical 
homogenizer. Homogenates were centrifuged 
at 3000 rpm at 4°C for 15 min. The 
supernatants were collected and kept at -80°C 
until the estimation of catalase (CAT) [14], 
reduced glutathione (GSH) [15], glutathione 
peroxidase (GPX) [16] and malondialdehyde 
concentration (MDA, lipid peroxidation 
indicator) [17]. Furthermore, the obtained 
homogenate was used for determining DNA 
fragmentation in testicular cell (apoptosis 
indicator) by ELISA kit (Roche Diagnostics, 
USA) in accordance with the manufacturer’s 
protocol. 

Statistical analysis 

The variations among groups were analyzed 
using one-way analysis of variance (ANOVA) 
(SPSS version 18.0 for Windows) followed by 
Duncan’s multiple ranges post hoc test for 
pairwise comparisons. The obtained results 
were represented as mean ±SE for each group.  
Data were considered significant at P < 0.05. 

Results   

Effect of moringa and paroxetine on serum 
reproductive hormones.  

Administration of moringa did not reveal 
any significant change in serum reproductive 
hormones level except FSH when was 
compared with the control group. The FSH 
was the highest in moringa group (0.18±0.12 
mIU/mL). Oral administration of paroxetine 
resulted in a significant (p<0.05) decrease in 
FSH, LH, testosterone and estrogen 
(0.22±0.02 mIU/mL, 1.54 ±0.09 mIU/mL, 
0.99±0.06 ng/mL and 12.38±0.48 ng/mL, 
respectively) when compared with the control 
group. However, co-administration of moringa 
hydro alcoholic extract and paroxetine induced 
a significant (p<0.05) increase in the level of 
serum reproductive hormones (FSH, LH, 
testosterone and estrogen) when compared 
with paroxetine group (Table 1). 
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Table 1: Effect of oral administration of moringa hydroalcoholic extract (400 mg/kg BW once daily for 60 

successive days) on some male reproductive hormones in paroxetine treated rats (Means±SE, n=5) 

 

Male reproductive hormones Groups 

Estrogen 

(ng/mL) 
Testesterone 

(ng/mL) 
LH

2 

(mIU/mL) 
FSH

1 

(mIU/mL) 
 

22.17±0.81
a
 3.64±0.07

a
 2.75 ±0.09

a         
 0.71 ±0.01

b
   Control 

20.54±0.68
a,b

 3.52±0.06
a
 2.50±0.09

a,b    
 0.81 ±0.12

a
    Moringa 

12.38±0.48
c
 0.99 ±0.06

c
 1.54 ±0.09

c
    0.22±0.02

c
    Paroxetine 

19.32±0.37
b
 3.14±0.08

b
 2.29 ±0.16

b
 0.66±0.05

b
   Paroxetine +Moringa 

1FSH: follicle stimulating hormone; 2LH: Luteinizing hormone 

Means within the same column carrying different superscripts are   significantly different at (p < 0.05). 

 

Effect of moringa and paroxetine on sperm 
cell characteristics 

There was no significant change on semen 
analysis post moringa administration except 
the sperm count compared with the control 
group. Paroxetine administration induced a 
significant (p<0.05) decline in both sperm 
motility and count compared with the control 
group. In addition, a significant elevation in 
sperm abnormalities (62.65±0,53%) (Figure 1) 
and testicular DNA fragmentation 
(831.98±20.1 cell/g) compared with control 
group was observed. Concurrent 
administration of moringa extract with 
paroxetine to somewhat alleviated the altered 
parameters in paroxetine group (Table 2). 

Effect of moringa and paroxetine on 
antioxidant/oxidative status of testicular 
tissue. 

Results of the current study showed that the 
administration of moringa lead to none 
significant changes on antioxidant/oxidative 
status of testicular tissue when compared with 
the control group. The CAT and GPX activity, 
GSH concentration declined (P < 0.05) in 
paroxetine treated group, while MDA 
concentration was increased significantly 
when compared with the control group. Co-
administration of both moringa hydroalcoholic 
extract and paroxetine provoked a significant 
(p<0.05) increase in CAT and GPX activity, 
GSH concentration with significant decrease 
in MDA concentration (Table 3). 

 

Table 2: Effect of oral administration of moringa hydroalcoholic extract (400 mg/kg BW once daily for 60 

successive days) on sperm characteristics and DNA fragmentation in paroxetine treated rat 

(Means±SE, n=5) 

 

 

Groups 

Sperm characteristics 

Sperm count 

(Sp.cc/mL) 

Motility        

(%) 

Abnormalities 

(%) 

DNA fragment 

(cell/g) 

Control 77.11±1.21
a
 92%±1.22

a
 24.39±1.38

c
 138.84±2.1

b,c
 

Moringa 67.33±2.16
b
 93%±1.22

a
 23.44 ± 1.18

c
 125.81±4.76

c
 

Paroxetine 28.95±1.48
c
 67%±3.00

c
 62.65± 0.53

a
 831.98±20.1

a
 

Paroxetine +Moringa 70.48±2.14
b
 85%  ±2.2

b
 32.74 ±0.42

b
 162.53±1.4

b
 

Means within the same column carrying different superscripts are   significantly different at (p < 0.05). 

Discussion 

The current investigation revealed that a 
significant (p<0.05) decrease in serum level of 
FSH, LH, testosterone and estrogen followed 
oral administration of paroxetine when 
compared to the control. These results may be 
due to the direct toxic effect of paroxetine on 
gonads or the indirect effect on pituitary gland 
which is responsible for androgen secretion 

and release [18]. Our results were nearly 
similar to that reported by Ajiboye et al. [19] 
who found that administration of paroxetine 10 
mg/kg BW orally for 10 days resulted in a 
significant decline in reproductive hormones. 
On the other hand, our findings revealed that, 
oral administration of Moringa oleifera extract 
simultaneously with paroxetine evoked a 
significant increase in the level of reproductive 
hormones compared with paroxetine treated 
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group, that may be due to the powerful 
antioxidant effect of moringa. Kujo [20] 
illustrated that the presence of flavonoids in 
Moringa oleifera extract have a role in altering 
androgen levels. In the current study, the 

improvement of reproductive hormones was in 
agreement with Dafaalla et al. [21] who 
mentioned that Moringa oleifera extract 
improved the testosterone secretion and 
consequently its availability to gonads. 

 
Table 3: Effect of oral administration of moringa hydroalcoholic extract (400 mg/kg BW once daily for 60 

successive days) on Antioxidant /oxidant indices in paroxetine treated rats (Means±SE, n=5) 

 

              Antioxidant /oxidant indices Groups 

MDA
3
     

  (mmol/g) 

GSH
2
         

      (ng/g) 

GPX
1
  

(ng/g) 

   Catalase  

(mmol/g)           

51.39 ± 2.6
 c
 4.72 ±0.

 
38

 a
 29.23 ±1.22

 a
 75.39±0.79

 a
 Control 

48.51 ± 2.3
 c
 5.03 ±0.

 
35

 a
 27.69 ±0.67

 a
 73.96 ±0.7

 a
 Moringa 

123.26 ±6.3
 a
 2.13 ± 0.39

 c
 11.82 ±1.

 
24

 c
 34.26±1.19

 c
 Paroxetine 

62.76 ±1.5
 b

 3.97±0.24
 b

 20.21 ±0.40
 b
 69.19 ±0.52

 b
 Paroxetine+Moringa 

1GPX: glutathione peroxidase; 2GSH: glutathione; 3MDA: malondialdehyde.   

Means within the same column carrying different superscripts are   significantly different at (p < 0.05). 

 

 

Figure 1: A plate showing different forms of sperm abnormalities. 1: Normal sperm, 2: Detached head, 3: 

Detached tail, 4: Broken tail, 5: Bent tail, 6: Protoplasmic droplets, 7: Curved tail. 

The hormonal alterations induced by 
paroxetine administration recorded in this 
study (reduced the serum levels of FSH, LH, 
testosterone and estrogen) directly resulted in 
deterioration of the spermatogenesis, which 
was evidenced by marked reduction in sperm 
count and motility percentages, a significant 
increase of sperm abnormalities percentage 

and sperm DNA fragments. These findings 
may be attributed to the major role of FSH, 
LH, testosterone and estrogen in the process of 
spermatogenesis. Adequate levels of FSH in 
male rats are crucial for the establishment of 
Sertoli cell population, which is directly 
related to sperm production [22]. Whereas, LH 
stimulates spermatogenesis indirectly via 
stimulation of Leydig cells to secret 
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testosterone, which acts also on Sertoli cells 
[23]. Furthermore, estrogen has a role in 
regulation of testicular steroidogenesis and 
spermatogenesis [24]. Our results were 
strengthened by Galal et al. [25] who found 
that oral administration of fluvoxamine (9 and 
27 mg/ kg BW) for 8 weeks to adult male rats 
induced a significant decrease in sperm count 
and motility with significant increase in sperm 
abnormalities. Concurrent administration of 
moringa with paroxetine induced a significant 
increase in sperm motility, sperm count and 
decrease in sperm abnormalities and testicular 
DNA fragments when compared with 
paroxetine group. The ameliorative effect of 
Moringa oleifera extract on sperm parameters 
may be due to an increase in the antioxidant 
enzyme system that favors the reproductive 
process and also enhances spermatogenesis as 
mentioned by D’cruz and Mathur [26]. Our 
results are supported by Priyadarshani and 
Varma [27] who recorded that semen 
parameters (count, motility, morphology and 
sperm DNA fragment) were improved after 
administration of Moringa oleifera leaf 
powder (200 mg/kg BW) for 21 days. The 
present results clearly demonstrated the ability 
of paroxetine to induce oxidative stress in rat 
that was evidenced by the high elevation of 
lipid peroxidation product (MDA) and sharp 
decline of endogenous antioxidants GPX, GSH 
and catalase. These results may be attributed to 
generation of ROS by paroxetine treatment 
[28]. Our data was supported by Galal et al. 
[25] who found that oral administration of 
fluvoxamine (9 and 27 mg/kg BW) for 8 
weeks to adult male rats induced a significant 
decrease of CAT activity and GSH 
concentration and increased the concentration 
of testicular MDA. Our findings revealed that 
administration of Moringa oleifera extract 
simultaneously with paroxetine improved the 
oxidative antioxidant status of testicular tissue, 
that could be explained by the potential role of 
Moringa oleifera via inhibiting oxidative 
stress due to the presence of phenolic 
compounds and its anti-oxidant [29]. Our 
results were strengthened by Nayak et al. [30] 
who reported that administration of Moringa 
oleifera leave extract (25 mg/kg BW) prior to 
cyclophosphamide administration, increased 
superoxide dismutase and catalase with 

concomitant reduction in lipid peroxidation of 
the testicular tissue. 

Conclusion 

It could be concluded that paroxetine has 
many side effects on sperm characters, 
reproductive hormones and antioxidant 
enzymes which may be attributed to the 
induction of oxidative stress. Administration 
of Moringa olaifera hydroalcoholic extract can 
ameliorate the reprotoxicity induced by 
paroxetine in adult male rats through its 
antioxidant properties.  
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 الملخص العربي

 التأثير الوقائي لخلاصة المورينجا علي الخصوبة قي ذكور الجرذان المعالجه بالباروكسيتيه

 سٕسٍ انشٛخ، محمد خٛش٘، حسُٙ عجذ انفؼٛم ، عضح اثٕ انًعبؽٙ

 قسى انفبسيبكٕنٕجٛب ، كهٛخ انطت انجٛطش٘، جبيعخ انضقبصٚق

نكُّ  انكجشٖٚسزخذو فٙ علاج حبلاد الاكزئبة ٔنزنك  دّٔٚ انزٙ رًُع ايزظبص انسٛشٔرٍَٕٛالأ كسٛزٍٛ  ٔاحذ يٍانجبسٔٚعزجش   

انجبَجٛخ  اٜثبسػذ  نزقٛٛى انزأثٛش انٕقبئٙ نًسزخهض انًٕسُٚجب  انذساسخْزِ  رى رخطٛؾ .ٔنٓزا قذ  انجبَجٛخ اٜثبسًٚزهك انعذٚذ يٍ 

 نهًجًٕعخ:  جشراٌ 04يجًٕعبد يزسبٔٚخ ثًعذل  0جشر( إنٗ  04رى رقسٛى انجشراٌ )ٔنٓزا انغشع قذ   نهجبسٔكسٛزٍٛ.
يجى /كجى يٍ ٔصٌ انجسى( يٍ   044) أعطٛذ:. يههٙ يٍ انًبء انًقطش.ٔانًجًٕعخ انثبَّٛ 5انًجًٕعخ الأنٙ:أعطٛذ 

بسٔكسٛزٍٛ. انًجًٕعخ انشاثعخ يجى /كجى يٍ ٔصٌ انجسى( يٍ انج04)  انزبنزّ أعطٛذ انًجًٕعخيسزخهض َجبد انًٕسُٚجب .

ثُفس انجشعبد انسبثق ركشْب. ٔكم ْزِ انعلاجبد كبَذ  فٙ ٔقذ ٔاحذ أعطٛذ يسزخهض َجبد انًٕسُٚجب يع انجبسٔكسٛزٍٛ:

 بيهحٕظ بثبنجبسٔكسٛزٍٛ اَخفبػ خانًعبنج خٔنقذ أظٓشد انًجًٕع ٕٚو يززبنٛخ. 04رؤخز عٍ ؽشٚق انفى يشح ٔاحذح ٕٚيٛب نًذح 

,انكبربلاص ٔجهٕربثٌٕٛ ثٛشأكسٛذاص  خسزشٔجٍٛ, حشكّ ٔعذد انحٕٛاَبد انًُٕٚالازسزٛسزٛشٌٔ, ان,,LH, FSH فٙ يسزٕ٘

 رفزٛذ,انحٕٛاَبد انًُٕٚخ  صٚبدح رشْٕبد  فٙ يهحٕظخصٚبدح  إنٙكًب اَّ أد٘  انخظٛخ أَسجخ فٙ  ٔانجهٕربثٌٕٛ انًخزضل
ُبٔل انًزضايٍ نهًٕسُٚجب يع ٔنكٍ انز.انؼبثطخ ثبنًجًٕعخ ثبنًقبسَخ انخظٛخٔ رشكٛض انًبنَٕبنذْٛذ فٙ اَسجّ  انحًغ انُٕٔ٘

نزنك فبٌ انذساسخ رٕطٙ  .ثًجًٕعّ انجبسسٔكسٛزٍٛ ثبنًقبسَخيٍ انزغٛشاد انسبثق ركشْب  الإقلالسٔكسٛزٍٛ َجح فٙ انجب

زخفٛف يٍ رأثٛش انجبسٔكسٛزٍٛ ثبسزخذاو يسزخهض انًٕسُٚجب ثبنزضايٍ يع انجبسٔكسٛزٍٛ ٔرنك نًب نّ يٍ أثبس اٚجبثّٛ فٙ ان

 .جشراٌفٙ ركٕس ان انخظٕثخانسهجٙ عهٙ 


