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Moringa Oleifera Protects Against Fluoxetine Induced Damage to the Basement

Membrane of the Seminiferous Tubules in Adult Male Rats
Ayesha Ali*, Abdullah Qamar?, Arsalan Manzoor Mughal’, Farhan Akhtar’, Rabya Khalid®, Ayesha Fatima®

ABSTRACT
Objective: To explore the protective effects of fluoxetine and moringa oleifera on the basement membrane of
seminiferous tubulesin the adult male rat testis.
Study Design: Randomized Experimental Study.
Place and Duration of Study: The study was conducted at the Anatomy Department of Army Medical College,
National University of Medical Sciences (NUMS) Rawalpindi, in collaboration with the National Institute of
Health Sciences (NIH) Islamabad and Pak Emirates Military Hospital (PEMH) Rawalpindi, from 1% June 2022 to 1"
May 2023.
Materials and Methods: Thirty male Sprague Dawley rats weighing 300 + 50 grams with no obvious gross
abnormality were randomly divided into three groups (n=10). Daily doses were administered via oral gavage for
8 weeks. The group A (control) received distilled water. The group B (experimental) received fluoxetine at a dose
of 10 mg/kg/day, and the group C (experimental) was given moringa oleifera powder at a dose of 50 mg/30 g
body weight. The rats were sacrificed and the disruption of the basement membrane of seminiferous tubules
was assessed using a scoring system (0 to 3). The significance was calculated using cross tabs by applying Chi-
Square test using SPSS version 22. The p value <£0.05 was considered statistically significant.
Results: Group Arats had no disruption of basement membrane. In group B, 50% of specimens exhibited severe
disruption, 40% had moderate disruption, and 10% had slight disruption. In group C, 10% of specimens showed
moderate disruption, 30% showed slight disruption, and 60% had no disruption. A statistically significant
difference was observed between groups Band C (p <0.05).
Conclusion: Fluoxetine significantly disrupts the basement membrane of seminiferous tubules, adversely
affecting spermatogenesis. Conversely, moringa oleifera demonstrates a protective effect against such
disruptionsindicatingits potential therapeutic use.
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Introduction

Depression is a mood disorder that affects the
physical and psychological aspects of a person.’ It
causes a persistent feeling of sadness and loss of
interest in daily routine activities that were
previously enjoyable.” Like other chronic diseases,
depression can be debilitating however, it is often
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ignored and stigmatized.’ Selective serotonin
reuptake inhibitors (SSRIs) are the antidepressants
most frequently prescribed to treat depression
worldwide." Despite its miraculous effects on
relieving anxiety and depression, it also interferes
with hypothalamic pituitary gonadal pathway (HPG),
blocking dopamine receptors and increasing
prolactin levels.” This in turn inhibits gonadotropin
releasing hormone (GnRH) from hypothalamus,
causing ultimately a decrease in testosterone levels
leading to sexual dysfunction and affecting the
process of spermatogenesis.’ It also induces local
testicular injury in both the interstitial and tubular
compartments of testis which leads to infertility in
males.® So, prevention of testicular toxicity has been
considered an important strategy to restore fertility.
Fluoxetine causes increase in the level of
malondialdehyde (MDA) and lowers the level of
superoxide dismutase (SOD) in testis and there is also
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evidence that it is protective against oxidative
stress.” This redox condition is mostly caused by
mitochondrial malfunction. The inhibition of the
electron transport chain in damaged mitochondria
results in the production of reactive oxygen species
(ROS), depletion of energy, consumption of
antioxidants, accumulation of cytotoxic mediators,
and eventual cell death.’

Plants have been in use all over the world for fertility
regulating characteristics. Some medicinal plants are
widely used as aphrodisiacs to alleviate sexual
dysfunction or as fertility boosting agents.” Moringa
oleifera, locally known as “Lam” has been known as
the “miracle tree” since ages.” It has got incredible
nutritional and health benefits. Being rich in multiple
macro and micronutrients it serves to cure a lot of
diseases. Different parts of the plant such as leaves,
flowers and seeds have potent therapeutic effects
and are used as antidiabetic, anticancer, antiulcer,
antimicrobial and antioxidant." The plant is
commonly found in India, Pakistan, Afghanistan, and
Bangladesh. It is the drought resistant species of a
mono generic family, the Moringaceae.” Antioxidant
property of moringa oleifera is because of its specific
constituents like flavonoids, carotenoids, phenoland
vitamin A.” Carotenoids not only act as antioxidants
but also protect against aging and cellular damage.
Vitamin A content of moringa is important in
regulating vision and reproduction.”

Phenolic and flavonoids compounds like gallic acid,
chlorogenic acid and vanillin are also rich in moringa
oleifera. Phenolics and flavonoids have been
described to have a powerful antioxidant property
and high ability to reduce protein oxidation and DNA
damage leading to the inhibition of cellular injury.”
There is little literature to support free radical
hunting ability of moringa oleifera in terms of
testicular toxicity. So, this study focused on the
antioxidant property of moringa oleifera in
ameliorating the testicular toxicity induced by
fluoxetine in testis of adult male rats.

Materials and Methods

It was a randomized experimental study,
(ERC/ID/216). The study was conducted at the
anatomy department of Army Medical College,
National University of Medical Sciences NUMS
Rawalpindi in collaboration with the National
Institute of Health Sciences NIH Islamabad and Pak
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Emirates Military Hospital PEMH Rawalpindi. The
duration of the study was from 1" June 2022 to 1"
May 2023. The rules and regulations regarding the
handling and care of animals were strictly followed
and set forth by the Ethics Review Committee of
Army Medical College. Thirty male Sprague Dawley
rats 3-4 months of age, having an average weight of
300 + 50 grams were obtained from NIH Islamabad.
Rats were randomly divided into three groups with
10rats each and 5 rats housed in one cage. Rats were
kept under the standard lab conditions of a daily
photoperiod of a 12hr dark-light cycle. Rats were
allowed free accessto the standard lab diet and clean
drinking water ad libitum for 08 weeks.

Fluoxetine capsules (20mg) were purchased fromthe
local market, and powder was dissolved thoroughly
in distilled water to make a 2% w/v solution of the
extract. Moringa oleifera was also used in its finely
grounded powdered form in sealed packages from
the Pakistan Agricultural and Research Council PARC
Islamabad. The powdered herb was dissolved in
distilled water to make a 2% w/v solution, which was
sieved to get an extract. The extract was used in the
study.

The drug and herb were given in a single daily dose
through oral gavage. The group A was kept as control
and 5ml of distilled water was given. The groups B
and C were the experimental groups. The group B
was given fluoxetine 10mg/kg body weight dissolved
in distilled water.” The group C was given both the
drug and the herb, fluoxetine in the same daily dose
as was given in group B and moringa oleifera in a
dose of 50mg/30 grams body weight dissolved in
distilled water.”

The rats were euthanized in transparent glass
chambers with cotton soaked in diethyl ether. The
sacrifice was done after the end of the experimental
period 24 hours after the administration of the last
dose. The right testis was selected for
histomorphometry as a standard. The testes were
placed in 10% formalin. The tissue processing was
done in an ascending order of ethyl alcohol followed
by processing in Leica TP 1020 tissue processor.
Hematoxylin and Eosin H&E stains were used for
staining. The histomorphometric analysis of
histological sections was performed using a light
microscope with a 10X eyepiece and a 10X objective
lens, providing a total magnification of 100X.
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The disruption of the basement membrane was
analyzed using a scoring system (0 to 3). To maintain
uniformity, tubules were counted moving from right
to left in equally spaced consecutive fields. The
disruption of basement membrane was then
analyzed in each selected seminiferous tubule and
scored from 0 to 3. According to scale, 0= no
disruption, 1=slight disruption (< 50% of the tubule
cross section shows disruption, 2= moderate
disruption (> 50% of the tubule cross section shows
disruption, 3= severe disruption (> 70% of the tubule
cross section shows disruption).”

Statistical Package for the Social Sciences version 22
(SPSS V.22.0) was used to analyze the data. The
significance was calculated using cross tabs by
applying Chi-Square test. The p value < 0.05 was
considered statistically significant.

Results

Group A rats had no disruption of basement
membrane (Figure-l). In group B, 50% of specimens
exhibited severe disruption, 40% had moderate
disruption, and 10% had slight disruption (Figure-I1).
In group C, 10% of specimens showed moderate
disruption, 30% showed slight disruption, and 60%
had no disruption (Figure-Ill). A statistically
significant difference was observed between groups
BandC(p<0.05).(Table-l & Table-ll).

Table I: Mean Values of The Disruption of The Basement
Membrane of the Seminiferous Tubule of the three
Experimental Groups (n=10).

Scoring Group A Group B Group C
0 = No effect 10 (100%) | 0 (0%) 6 (60%)
Disruption
of 1= Mild 0 (0%) 1(1%) 3 (30%)
Basement Disruption
Membrane
2 = Moderate 0 (0%) 4 (40%) 1(10%)
Disruption
3 = Severe 0 (0%) 5 (50%) 0 (0%)
Disruption

Table II: Disruption of Basement Membrane Comparison
Between Groups (n=10).

Group Avs B Group Avs C Group Bvs C
Disruption
of basement <0.001 0.087 <0.001
membrane
Discussion

This study showed that fluoxetine, which is a
commonly prescribed SSRI causes significant
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Figure 1: A Photomicrograph of Group A Showing no
Disruption of the Basement Membrane of the
Seminiferous Tubules (100X, H&E).

Figure 2: A Photomicrograph of Group B Showing
Disruption of the Seminiferous Tubules (100X, H&E)

Figure 3 : A photomicrograph of Experimental Group C
Showing Less Disrupted Seminiferous Tubules (f100X,
H&E)

disruption in the basement membrane of the
seminiferous tubulesin the testes of male rats. In our
study, the control group showed no distortion
whereas the experimental group B treated with
fluoxetine showed a higher percentage of severely
distorted basement membranes followed by
moderate distortion.

The current findings are in accordance with the study
done by Asad A et al., *° where toxic effects of lead-
induced oxidative stress and effected the basal
lamina of the seminiferous tubules but in present
study toxicity was induced by fluoxetine. Another
study in line with the present study was done by
Johnson et al.,” where chemical injury led to
disruption of the basal lamina. Fluoxetine induces an
imbalance between the prooxidants and
antioxidants in the body which leads to production of
ROS that causes lipid peroxidation and damages the
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susceptible membrane of seminiferous tubules rich
in polyunsaturated fatty acids (PUFA).” Experimental
group C treated concomitantly with moringa oleifera
showed 10% moderate and 30% mild distortion.
While 60% of tubules showed no distortion at all.
This explained its occurrence due to the presence of
naturally occurring antioxidants present in moringa
oleifera like flavonoids, phenols, antioxidative
vitamins, and antioxidative enzymes like quercetinin
it.” A study conducted by Abd HH et al.,” also goes
with the present study where antioxidants in
moringa oleifera modulated oxidative stress and
thus prevented testicular injury. Another study
conducted by Naheed et al.,” goes with our study
where presence of flavonoids and phenols in the
medicinal herb protected the basement membrane
of the seminiferous tubules from damage but in this
study toxicity was induced by microwave radiations.
Study conducted by Opuwari et al.,”* also credited
antioxidant potential of moringa oleifera being
responsible for enhancing testis defense against
oxidative assault caused by reactive oxygen species
(ROS) but the study was conducted on Wistar rats.
Another study conducted by Mobhlala et al.,” also
attributed oxidative stress in testis responsible for
causing DNA damage, lipid peroxidation and protein
oxidation in reproductive cells, whereas moringa
oleifera owing to its antioxidant potential being rich
in vitamin B, C, beta carotene, ferulic acid, gallic acid
improves the histological parameters of the testis.
Our study is also supported by the research done by
Habib et al., ** where vitamin E was found to have a
potent protective effect on the basement membrane
of the seminiferous tubules but the toxicity was
induced by phthalate. Moringa has a rich
concentration of vitamin E in it and serves to guard
the integrity of the basement membrane of the
seminiferous tubules.

Ayse Busra et al., * also conducted a study showing
the potent nature of antioxidant vitamin E
responsible for raising the levels of endogenous
antioxidants SOD (superoxide dismutase) and
lowering the levels of MDA (malondialdehyde) which
had a protective effect on testicular histology. But
the study differs from ours as we made use of
moringa herb that is rich in antioxidative vitamins C
and E, but the above-mentioned study directly used
vitamin E as an ameliorative agent.
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This study has specifically focused on structural
disruption of the basement membrane of the
seminiferous tubules because of fluoxetine induced
toxicity using a standardized scoring system, an area
reported in very few studies. Also, the comparative
evaluation of fluoxetine and moringa oleifera
provides new insight into the protective role of
moringa oleifera demonstrating its efficacy in
mitigating the damage to basement membrane. This
indicates its potential therapeutic use as a natural
antioxidant for preventing drug induced testicular
damage. These findings pave the way for future
research into therapeutic strategies for reproductive
toxicity.

Limitations and Recommendations

The study period should be longer to observe the
toxic effects of fluoxetine and ameliorative effects of
moringa herb. Biochemical analysis along with
antioxidant markers can be added to value the
outcome.

Conclusion

The study showed that fluoxetine has toxic effects on
the testis of adult male rats by disrupting
spermatogenesis showed by disruption of the
basement membrane of the seminiferous tubules.
Moringa oleifera's antioxidative properties
counteract fluoxetine-induced testicular toxicity
indicatingits potential therapeutic use.
Acknowledgements

The authors are thankful to the anatomy department
of Army Medical College for helping us in conducting
this present study. We are also utterly obliged to the
staff both at National Institute of Health NIH
Islamabad and histopathology lab of Pak Emirates
Military Hospital Rawalpindi for their support,
guidance and cooperation in fulfillment of this study
work.

REFERENCES

1. JhaRS, Tyagi N, Lama P, Ashutosh K, Kumar A. Socio Psycho
Effect of Intelligent System on Society. InICIS 2022, UU,
Conference Proceedings 2022.

2. Alshawwa IA, Elkahlout M, EI-Mashharawi HQ, Abu-Naser
SSJIJoAH, Research M. An Expert System for Depression
Diagnosis. 2019;3(4).

3. Byeon H. Development of a depression in Parkinson's
disease prediction model using machine learning. World J.
Psychiatry. 2020 Oct 10;10(10):234. doi: 10.5498/wjp.v10.
i10.234.

237



JIIMC 2024 Vol. 19, No. 4

10.

11.

12.

13.

14.

238

Lupu D, Sjodin MO, Varshney M, Lindberg J, Loghin F, Riiegg
J. Fluoxetine modulates sex steroid levels in vitro. Clujul
medical. 2017;90(4):420. doi: 10.15386/cjmed-868.
Camara ML, Almeida TB, de Santi F, Rodrigues BM, Cerri PS,
Beltrame FL, Sasso-Cerri E. Fluoxetine-induced androgenic
failure impairs the seminiferous tubules integrity and
increases ubiquitin carboxyl-terminal hydrolase L1
(UCHL1): Possible androgenic control of UCHL1 in germ cell
death? Biomed. Pharmacother. 2019 Jan 1;109:1126-39.
doi:10.1016/j.biopha.2018.10.034.

Elsedawi BF, Hussein Y, Sabry MA, Aziz JA. Effect of
fluoxetine on the testes of adult albino rats and the possible
protective role of curcumin. Anat. Sci. Int. 2021
Mar;96:187-96.doi:10.1007/s12565-020-00573-9.

El Sayed Y, Ali N, Elshazly A, Salim R, Baioumy B, El Noury H.
The Role of Vitamin D on Fluoxetine Induced Testicular
Toxicity in Adult Male Rats. Mansoura Journal of Forensic
Medicine and Clinical Toxicology. 2021 May 18;29(2):41-56.
doi: 10.21608/mjfmct.2021.69367.1030.

Abd AlObaidi IA, Hassan NA, AlShawi NN. Assessment the
oxidative stress potential of fluoxetine and amitriptyline at
maximum therapeutic doses for four-week treatment in
experimental male rats. Ann Rom Soc Cell Biol. 2021 Jul
14;25(6):17537-47.

Devi KG, Venkateswarlu G, Sudhakar AM. effect of
hydroalcoholic extract of Moringa oleifera leaves on fertility
hormone and sperm quality of male albino rats. World J.
Curr. Med. Pharm. Res. 2019 Jun 30:83-7.

Laoung-On J, Saenphet K, Jaikang C, Sudwan P. Effect of
Moringa oleifera Lam. leaf tea on sexual behavior and
reproductive function in male rats. Plants. 2021 Sep
26;10(10):2019. doi:10.3390/plants10102019.

Islam Z, Islam SR, Hossen F, Mahtab-ul-Islam K, Hasan MR,
Karim R. Moringa oleifera is a prominent source of nutrients
with potential health benefits. Int. J. Food Sci.
2021;2021(1):6627265.d0i:10.1155/2021/6627265.
Cajuday LA, Pocsidio GL. Effects of Moringa oleifera
Lam.(Moringaceae) on the reproduction of male mice (Mus
musculus).J. Med. Plant Res. 2010Jun 18;4(12):1115-21.
Prajapati C, Ankola M, Upadhyay TK, Sharangi AB,
Alabdallah NM, Al-Saeed FA, Muzammil K, Saeed M.
Moringa oleifera: Miracle plant with a plethora of
medicinal, therapeutic, and economic importance.
Horticulturae. 2022 Jun 2;8(6):492.doi: 10.3390/
horticulturae8060492.

Prabsattroo T, Wattanathorn J, lamsaard S, Somsapt P,
Sritragool O, Thukhummee W, Muchimapura S. Moringa
oleifera extract enhances sexual performance in stressed
rats.). Zhejiang Univ. Sci. B. 2015 Mar;16(3):179. doi:
10.1631/jzus.B1400197.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Moringa Oleifera Mitigates Fluoxetine Induced Basement Membrane Damage in Rats

Mahmoud BL, EI-Roghy ES, Soliman ME, Kefafy MA, Yassien
RI. Effect of antidepressant drug (fluoxetine) on the testes
of adult male albino rats and the possible protective role of
omega-3.Menoufia Med. J. 2018;30(4):1135-42.
d0i:10.4103/mmj.mmj_521_17.

Asad A, Hamid S, Qama K. Effect of lead acetate on
basement membrane of seminiferous tubules of adult rat
testis and protective effects of Ficus carica: a histological
study. J Coll Physicians Surg Pak. 2018 Oct 1;28(10):731-4.
Johnson KJ. Testicular histopathology associated with
disruption of the Sertoli cell cytoskeleton.
Spermatogenesis. 2014 Mar 4;4(2):e979106. doi:10.4161/
21565562.2014.979106.

Madlool ZS, Faris SA, Hussein AM. Effect of sertraline and
fluoxetine on the reproductive abilities of male rats Rattus
norvegicus. University of Thi-Qar Journal of Science. 2019
May 19;7(1):26-32. doi:10.32792/utq/utjsci/v7i1.244.
KharatK, Jawale S, Kharat AR, Achary P, Ragade VR. Moringa
oleifera Methanolic Extract Induces Apoptosis in Human
Breast Cancer Cells.Int. J. Pharm. Investig. 2022 Jan 1;12(1).
doi: 10.5530/ijpi.2022.1.5.

Abd HH, Ahmed HA, Mutar TF. Moringa oleifera leaves
extract modulates toxicity, sperms alterations, oxidative
stress, and testicular damage induced by tramadol in male
rats. Toxicol. Res.2020 Apr;9(2):101-6. doi:10.1093/
toxres/tfaa0009.

Naheed K, Abdullah Ms, Yousaf M, Ali H, Mushtaq F, Ali M,
Laique T. Consequences of Microwave oven Exposed Diet
on The Basal Lamina of Seminiferous Tubules of Mice and
Relative Role of Mentha Piperita and Melatonin.
doi:10.53350/pjmhs211582141.

Opuwari CS, Matshipi MN, Phaahla MK, Setumo MA,
Moraswi RT, Zitha AA, et al. Androgenic effect of aqueous
leaf extract of Moringa oleifera on Leydig TM3 cells in vitro.
Andrologia. 2020 Dec;52(11):e13825. doi: 10.1111/
and.13825.

Mohlala K, Offor U, Monageng E, Takalani NB, Opuwari CS.
Overview of the effects of moringa oleifera leaf extract on
oxidative stress and male infertility: a review. Appl. Sci.
2023 Mar 30;13(7):4387.doi: 10.3390/app13074387.
Habib N, Bashir Y, Habib U. Protective Effect Of Vitamin E On
Phthalate Induced Toxicity On Diameter And Basement
Membrane Of Seminiferous Tubules. Esculapio ;15(2):135-
9.do0i:10.51273/esc19.715212.

Akbas AB, Kum S. The effect of vitamin E on testicular
histology and antioxidant level in rats exposed to bisphenol
A. Animal Health Production and Hygiene. 2022 Jul
1;11(2):21-9.d0i:10.53913/aduveterinary.1183548.

https://doi.org/10.57234/jiimc.december24.1788



JIIMC 2024 Vol. 19, No. 4 Moringa Oleifera Mitigates Fluoxetine Induced Basement Membrane Damage in Rats

CONFLICT OF INTEREST

Authors declared no conflicts of Interest. DATA SHARING STATMENT
GRANT SUPPORT AND FINANCIAL DISCLOSURE The data that support the findings of this study
Authors have declared no specific grant for this are available from the corresponding author
research from any funding agency in public, upon request.

commercial or nonprofit sector.

This is an Open Access article distributed under the terms of the Creative Commons Attribution- Non-
Commercial 2.0 Generic License.

https://doi.org/10.57234/jiimc.december24.1788 239



