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ABSTRACT

Background: Resveratrol is a poly-hydroxy phenol plant toxin that reduces oxidative stress and prevents tissue damage
by increasing endogenous antioxidant levels. The study aimed to investigate the protective effects of Resveratrol by
histochemical, ultrastructural and biochemical methods in testicular toxicity induced by the Cisplatin in Wistar Albino
rats.

Methodology: The quasi-experimental study was carried out at the department of Pharmacology, Anatomy and
Postgraduate Laboratory of ISRA University Hyderabad from October 2020 to March 2021. Twenty-four male, healthy
Wistar Albino rats of age from 8-10 weeks and having body weight 250-300 grams, were included in the study. Rats
were divided into three groups; each group have same number (n=08) of rats. Group-A (Control), Group-B (Experimental
group or Cisplatin group), Group-C (Experimental group or Cisplatin + Resveratrol combination group). Pre- and post-
experimental body weight of all animals was measured, blood samples were collected for the biochemical analysis for
the oxidative markers, semen parameters, and histo-morphology. Data was analyzed using SPSS version 24.0.

Results: Statistically significant decline in the bodyweight and testicular weight in group B and C respectively (p<0.05).
While Group-B had lower sperm count, motility, and viability when compared to Group-C (p<0.05). Group-B also had
significantly lower levels of oxidative markers than Group-C (p<0.05). Group- B's testicular histology significantly differed
from Group-C's (p<0.05). Seminiferous tubules in Group-B were irregular, regressive, and atrophic.

Conclusion: Resveratrol is a powerful antioxidant shows potential in reducing cisplatin-induced oxidative stress and,
eventually, testicular toxicity in mice models.
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Introduction

toxicity, etc. 3 The deleterious effects of cisplatin

Cisplatin is one of the most commonly used agents have been highlighted in numerous studies.*®

for chemotherapy owing to its action on a wide array Reactive oxygen species (ROS) induced oxidative

(1) . . . . .
of cancers."!’ The use of cisplatin, however, is limited stress has been deemed to be the underlying culprit

due to an extensive list of side effects including the in the production of testicular toxicity by cisplatin. &

likes of nephrotoxicity, neurotoxicity, testicular 6)
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These ROS, produced in the testicular tissue,
disrupts the normal function of Leydig cells as well
as causes disruption in steroidogenesis, leading
eventually to infertility.”) Based on this, various anti-
oxidants including extract of cinnamon, ginger, and
Ginkgo Biolba have been designated to provide
protection against testicular toxicity prompted by
cisplatin administration.“®

Resveratrol, (trans-3,4',5-trihydroxystilbene) (RSV),
is found in over 70 species of edible plants and
different foods like cranberries, grapes (skin and
seeds), peanuts, dark chocolates, pistachios, etc.!” It
has a to fight against pathogens,
and possess a potent

potential
properties
antioxidant potential.

anticancer

The positive effects of RSV usage for the treatment
of numerous disease states has been documented in
different studies.® The antioxidant effects of RSV
are exerted by its ability to reduce lipid peroxidation
and its ability to increase the levels of different
endogenous antioxidants. © The objective of the
study was to investigate the protective effects of
Resveratrol in testicular toxicity induced by Cisplatin
in Wistar Albino rats.

Methodology

Quasi-Experimental study was performed at the
Department of Physiology and Postgraduate
Laboratory of ISRA University Hyderabad from
October 2020 to March 2021. Twenty-four male,
healthy Wistar Albino rats of age from 8-10 weeks
and having body weight 250-300 grams, were
included in the study. The study animals were
procured from the Sindh Agriculture University,
Tando Jam, Sindh. Selection of rats was done by non-
random purposive sampling technique while the
standard method of power analysis for animal
studies was used for the sample size calculation.*?
The ethical approval for the study was sought

from the Ethical Review Board of Isra University,

Hyderabad, which is completely furnished to give

permission for animal studies. The procured

Wistar rats were placed in plastic cages at well-
equipped and hygienic setting of postgraduate
laboratory in Isra University, Hyderabad. The
animals were kept in a for ten days
acclimatization  period at the optimal
temperature of 24-26°C in a day-night (12/12)
hours cycle. Each cage was having nozzles of
stainless steel bedded with sawdust along with
feed containers to avoid any harm to the study
animals. While rats were provided with chow diet
and clean water ad libitum during this period.

After the period of acclimatization, rats were divided
into three groups, each group have same number
(n=08) of rats. Group 1 was the control group, in
which rats were given a normal chow diet and clean
water ad libitum only, Group 2 was the experimental
group, in which rats were given (single dose of
cisplatin (7mg/kg) through intra-peritoneal route
with normal diet). ¥, and Group 3 (single dose of
cisplatin (7mg/kg) through intra-peritoneal route
followed by (10 mg/kg) of oral Resveratrol for 21
days. &Y Bodyweight of all rats was measured and
recorded before initiation of the experiment. While
on conclusion of the period of experiment, the body
weight of all animals was measured again using
electronic precision measuring balance.

Later, all rats were sacrificed by cervical dislocation
Blood

collected by cardiac puncture for the biochemical

after given anesthesia. samples were
analysis. Testes of all experimental animals were

cleanly removed and weighed after proper
dissection through midline incision.

For estimating the structural framework and
motility, the epididymal content was suspended by
extracting the cauda epididymis of one testis, which
was afterward macerated with scissors in a Petri dish
containing normal saline (3ml). Likewise, the sperm-
count was achieved by removing the cauda
epididymis of the other testis, which was then
macerated by scissors in a Petri dish containing

0.9ml of 10% formalin.
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The testicular tissue was fixed in the Bouin's solution
and then sliced into longitudinal sections. The
tissues were then circulated through water after
being properly arranged in labelled cassettes. The
sliced tissues were placed in lithium carbonate
solution in 70% alcohol for removing any excess
fixative. After passing these samples through a
series of alcohol concentrations ranging from 70% to
100%, tissue blocks were created and embedded in
paraffin wax. Tissues were sliced in cut sections of
5um thick-were obtained through rotary microtome
and then stained with Hematoxylin and Eosin (H&E)
for examination. Serum SOD, GPX and CAT levels
were analyzed at the research and diagnostic
Laboratory of Isra University, Hyderabad.

The collected data was entered and analyzed in SPSS
ver. 24.0. The descriptive findings were expressed
as MeanSD. One-way ANOVA with Post hoc Tukey’s
analysis was applied for the statistical analysis.
Significance level of P-value < .05 was considered as
significant.

Results

Mean body weight of all three groups (A, B and C)
prior to the experiment group was 238.4+6.10 gm.,
240.61£7.81 gm., and 230.5t6.8 gm. respectively.
Significant difference in mean before and after-
experimental body weight of rats of all groups.
While a statistically significant (p<0.05) decline in
body weight of rats in both experimental groups
(group B and C) (Table 1). A statistically significant
difference (p<0.05) in mean testicular weight was
(Table 1).
Moreover, the sperm count, its motility, and viability

also observed in all three groups.

was reduced significantly in Cisplatin treated group
B (Table 1).

Table 1. Post-Hoc analysis of weight (Testicular and
Body), Sperm count, Motility and Viability between
all groups
Study Groups

A B C
Testis 1.53+0.36 | 1.03+0.20* 140+
weight (g) 0.65*
Body 247.1 + 196.7 + 210.0
weight (g) 6.41 9.29%* 6.48*
Sperm 72.84 3046t 62.44 +
count 4.65 3.18** 5.74*
(x10%/ml)
Motility 71.84 27.79 ¢ 66.74
(%) 5.25 3.66%* 4.56*
Viability 80.33 £ 51.86 68.11
(%) 2.86 3.36%* 2.26*

*: Statistically significant difference (p<0.05)

between group B and C as compared with the group
A
*.  Statistically difference

significant (p<0.05)

between group B and C

A statistically significant difference (p<0.05) in levels
of SOD, GPX, and CAT was observed in all study
groups. While the post hoc Tukey test disclosed a
significant decrease in GPX, SOD, and CAT levels in
Group B when compared to controls. In comparison
to Group B, Group C had significantly higher levels of
antioxidants (p<0.05). Apart from that, Group Ill and
Group | didn’t show any statistical difference in
antioxidant levels. (Table 2)

Table 2. Post-Hoc Analysis of serological markers
between all study groups

Study Groups
A B C
Glutathione 9.90+1.51 | 4.29+0.78** | 8.13+0.51*
peroxidase
(umol/mg
protein)
Superoxide 13.20%£0.50 | 5.90£0.15** | 11.38+0.79
dismutase *
(u/mg protein)
Catalase (u/mg | 19.42+1.04 | 12.70+0.67* | 17.68+1.58
protein) * *
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*: Statistically significant difference (p<0.05) between
group B and C as compared with the group A

*: Statistically significant difference (p<0.05) between
group Band C

Figure 1. Testicular cross-sections photographed under a
microscope (H&E 400)

The testicular architecture of the experimental
animals in group A was normal, with regular
seminiferous tubules. Cisplatin-treated rats (Group
B) had their normal testicular architecture disrupted
but uneven small seminiferous tubules without any
spermatogenesis.

Atrophic, Degenerative as well as regressive tubules
were also detected. The testicular architecture of
RSV-treated rats (Group C) was nearly normal, with
most of the seminiferous tubules showing regular
morphology identical to Group A. Furthermore, the
seminiferous tubules atrophied and degenerated
were greatly reduced.

Discussion

The optimal functioning of the reproductive system
is critically threatened by the presence of ROS
prompted oxidative stress. Spermatogenesis, as well
as other important processes within the testicular
tissue, are hampered by injuries caused by ROS.!*?
ROS also causes occlusion of arteries, which
compromises the blood supply making the tissue
prone to oxidative stress due to increased oxygen
demands and consumption. *?

The current study demonstrated the actions of
resveratrol in protecting the testicular tissue against
cisplatin induced toxicity. It was found that cisplatin,
in addition to causing histological discrepancies, led
to oxidative stress which was ameliorated by RSV
administration.

Although being beneficial against a wide variety of
cancers, Cisplatin administration is accompanied
with a long list of complications, all of which are
attributed to the inherent capability of Cisplatin to
generate ROS. & 13)

In the current study, the body weight as well as the
semen parameters of the experimental animals
reduced post cisplatin administration.
Additionally, the testicular histological architecture
was also compromised. These findings are in
accordance with those reported by Hamza et al. who
reported that cisplatin exerts a toxic effect on not
only on testicular histology but on testicular function

as well. (14

were

In the current study, the levels of endogenous
antioxidants were also markedly decreased. These
findings are also in agreement to the findings of Al-
Bader et al. and Madhu et al. which also
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demonstrated a decline in the total antioxidant
status (TAS) of the cisplatin treated rats. (>

Being a polyphenolic phytoalexin, the beneficial role
of Resveratrol in preventing the manifestation of
caused by the
administration of various toxins has been reported

toxicity in testicular tissue
by several studies. 718 (19 20 Qpservations of this
current study are consistent with these findings as
RSV was able to prevent testicular toxicity post
cisplatin administration which was evident from the
comparatively higher semen parameters as well as
serum antioxidant levels in the RSV receiving group.
The studies by Nagehan et al. and Reddy et al.
reported findings consistent with the current study.
According to their studies, RSV administration was
able to amend the toxic effects produced by
cisplatin. This was evident by improved semen
parameters, and an elevated level of plasma
antioxidants. Additionally, RSV therapy also barred
the in the
histological architecture. These findings are in

cisplatin prompted discrepancies
support of the current study.” 2%

Owing to limited availability of time and monetary
resources, other parameters such as inflammatory
as well as hormonal markers could not be explored.
Therefore, further studies are recommended to
investigate the effects of RSV, both individually as
well as in combination with other antioxidants.

Conclusion

Resveratrol is a potent protective agent with
promising results in attenuating cisplatin-induced
oxidative stress and eventually the testicular toxicity
in mice models.

References

1. CaoX, Xiong$S,ZhouY, WuZ, Dingl, ZhuY, etal. Renal
protective effect of hydrogen sulfide in cisplatin-
induced nephrotoxicity. Antioxid Redox Signal.
2018;29(5):455-70. Doi: 10.1089/ars.2017.7157

2. Goémez-Sierra T, Eugenio-Pérez D, Sanchez-
Chinchillas A, Pedraza-Chaverri J. Role of food-
derived antioxidants against cisplatin induced-
nephrotoxicity. Food Chem Toxicol. 2018;120:230-
42. Doi: 10.1016/j.fct.2018.07.018.

10.

11.

12.

13.

Sarafraz Z, Ahmadi A, Daneshi A. Transtympanic
injections of N-acetylcysteine and dexamethasone
for prevention of cisplatin-induced ototoxicity:
double blind randomized clinical trial. Int Tinnitus J.
2018;22(1):40-5. Doi: 10.5935/0946-5448.20180007
Elshiekh AA, Elkolaly HR, Tawfeek NM, Mohamed AA,
Mohamed AA. Possible Protective Effect of Ginger
Extract and Beetroot Juice Against Cisplatin Induced
Testicular and Cytogenetic Toxicity in Adult Male
Albino Rats. EJHM. 2019;76(5):4046-54. Doi:
10.21608/EJHM.2019.42298

Okdah YA, Kandil EH. Potential therapeutic effect of
cinnamon against cisplatin-induced testicular toxicity
and oxidative stress in rats. Transylvanian Review.
2018;1(12).

Tutuncu M, Kiray M, Yonguc N, Bagriyanik HA,
editors. The Protective Effects of Fucoidan on
Cisplatin Induced Testicular Cytotoxicity in Rats.
Multidisciplinary ~ Digital  Publishing Institute
Proceedings; 2018:2(25), 1554; doi:
10.3390/proceedings2251554

OZYILMAZ YAY N, SENER G, ERCAN F. Resveratrol
treatment reduces apoptosis and morphological
alterations in cisplatin induced testis damage. J Res
Pharm. 2019;23(4). DOI:10.12991/jrp.2019.170
Meghji KA, Talpur RA, Uqgaili AA, Nizammani YM, Kazi
N, Nizammani GS. RESVERATROL ATTENUATES
OXIDATIVE STRESS IN CHEMOTHERAPY INDUCED
ACUTE KIDNEY INJURY: AN EXPERIMENTAL RAT
MODEL. KMUJ. 2019;11(2). DOI:
10.35845/kmuj.2019.19114

Truong VL, Jun M, Jeong WS. Role of resveratrol in
regulation of cellular defense systems against
oxidative stress. Biofactors. 2018;44(1):36-49. DOI:
10.1002/biof.1399

Meghji KA, Memon TF, Ahmed I, Memon SG, Noor N,
Abbas A. Nephroprotective Effects of L-Arginine
against Chemotherapy Induced Acute Kidney Injury
in Wistar Rats. JIMDC. 2020;9(4):249-55. Doi:
10.35787/jimdc.v9i4.535

Kéroglu KM, Cevik O, Sener G, Ercan F. Apocynin
alleviates cisplatin-induced testicular cytotoxicity by
regulating oxidative stress and apoptosis in rats.
Andrologia.2019;51(1):e13227.D0I:10.1111/and.13
227

Asadi N, Bahmani M, Kheradmand A, Rafieian-Kopaei
M. The impact of oxidative stress on testicular
function and the role of antioxidants in improving it:
a review. J Clin Diagn Res. 2017;11(5):1E01-IE05. DOI:
10.7860/JCDR/2017/23927.9886.

Boroja T, Katanié J, Rosi¢ G, Selakovi¢ D, Joksimovic J,
Misic¢ D, et al. Summer savory (Satureja hortensis L.)
extract: Phytochemical profile and modulation of
cisplatin-induced liver, renal and testicular toxicity.

J Islamabad Med Dental Coll 2022



14.

15.

16.

17.

Food Chem Toxicol. DOI:
10.1016/j.fct.2018.05.001

Hamza A, Elwy H, Badawi A. Fenugreek seed extract
attenuates cisplatin-induced testicular damage in W
istar rats. Andrologia. 2016;48(2):211-21. DOL:
10.1111/and.12435

Al-Bader M, Kilarkaje N. Effects of bleomycin,
etoposide and cisplatin treatment on Leydig cell
structure and transcription of steroidogenic enzymes
in rat testis. Eur J pharmacol. 2015;747:150-9. DOI:
10.1016/j.ejphar.2014.12.006

Madhu P, Reddy KP, Reddy PS. Role of melatonin in
mitigating chemotherapy-induced testicular
dysfunction in Wistar rats. Drug Chem Toxicol.
2016;39(2):137-46. DOI:
10.3109/01480545.2015.1055359

Turedi S, Yulug E, Alver A, Kutlu O, Kahraman C.
Effects of resveratrol on doxorubicin induced
testicular damage in rats. Exp Toxicol Pathol.
2015;67(3):229-35. DOI: 10.1016/j.etp.2014.12.002

2018;118:252-63.

18.

19.

20.

21.

El-Fattah AAA, Fahim AT, Sadik NAH, Ali BM.
Resveratrol and curcumin ameliorate di-(2-
ethylhexyl) phthalate induced testicular injury in rats.
General and comparative endocrinology.
2016;225:45-54.

Yulug E, Tiredi S, Alver A, Tiredi S, Kahraman C.
Effects of resveratrol on methotrexate-induced
testicular damage in rats. The scientific world journal.
2013;2013. DOI:10.1155/2013/489659

Meydanli EG, Gumusel A, Ozkan S, Tanriverdi G, Balci
MC, Develi Is S, et al. Effects of resveratrol on high-
fructose-induced testis injury in rats. Ultrastruct
Pathol. 2018;42(1):65-73. DOI:
10.1080/01913123.2017.1397075

Reddy KP, Madhu P, Reddy PS. Protective effects of
resveratrol against cisplatin-induced testicular and
epididymal toxicity in rats. Food Chem Toxicol.
2016;91:65-72. DOI: 10.1016/j.fct.2016.02.017.

J Islamabad Med Dental Coll 2022



