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Abstract

Infertility is the biggest problem be facing doctors for treating the patients that undergo the different types of cancer disease. Since the
chemotherapies drugs have an adverse effect on the testis tissue and, therefore, sperm quality. Cisplatin is used one of the most potent and
widely used for treating ovarian cancer, lung carcinoma, and lymphoma. Cisplatin causes testicular degeneration and decreases sperm
quality. Natural antioxidants drove from plants and fruits reduce the negative impact and have productive properties against anticancer drugs.
Tinospora cordifolia is a medicinal herb from India used as a potential natural complementary treatment for specific health conditions, which
is used as an immunity improved, anti-inflammatory, antioxidant and anticancer. Thus, this study aimed to evaluate the protective and
ameliorative effect of the Tinospora cordifolia against adverse cisplatin on reproductive parameters. In this study, 40 healthy adult male rats
were used in four groups control, cisplatin-induction, and two deferent concentration of aqueous extract of Tinospora cordifolia. The result
showed an improvement effect of aqueous extract of Tinospora cordifolia administered by gavage at 200 mg/kg concentration against

Cisplatin.
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INTRODUCTION

F The chemotherapy medication is a well-established
treatment modality, while the previous studies proved
chemotherapy represents a potentially serious unexpected
risk for patient harm (Rinke et al., 2007; Weingart et al.,
2018). A common chemotherapy harm included testicular
toxicities sequentially leading to infertility in males (Alabedi
et al., 2021; Cooper et al., 2010) and polycystic ovary in
females (Alibraheemi et al., 2021). Generally, cisplatin is
one of the most potent and widely used drugs for treating
cancers such as ovarian, lung, lymphomas, and others (T.-E.
Wang et al., 2020). Previous studies found that using
cisplatin as an anticancer is accompanied by severe side
effects concurrently occurring in healthy tissues as testes
(T.-E. Wang et al., 2020). Since cisplatin binds to the
nuclear DNA and mitochondria DNA (mtDNA), which
leads to inhibition of cell cycle and leads to cytotoxicity
(Keshtmand et al., 2014), in both normal and cancer cells
(Al-Mousaw et al., 2022; T.-E. Wang et al., 2020).
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N The focal functions of testes are to produce sperm and
steroid hormones therefore, the adverse and degrative effect
of the cisplatin on the testis tissue leads to testicular
degeneration (Mohammadnejad et al., 2012). Moreover,
studies reported that cisplatin causes impairment of male
reproductive functions and decreased sperm parameters
(Akomolafe et al., 2022). Earlier studies confirmed that
cisplatin induces reactive oxygen species in different cells
(Han et al., 2019; T.-E. Wang et al., 2020; Wangpaichitr et
al., 2017). The global attention becomes on the natural
antioxidant derived from the plants and fruits to face the
adverse effect of the anticancer drugs (Al-Mousaw et al.,
2022; Bustani et al., 2022).
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The Tinospora cordifolia is a medicinal herb from India. It
has the potential to be a natural complementary treatment for
specific health conditions as improved immunity (Alexander
et al., 2010), antioxidant (Kumar et al., 2018), and anti-
inflammatory (Hussain et al., 2015). Strides suggested that
Tinospora cordifolia has blood purification properties
(Mittal etal., 2014; Sharma et al., 2010). Researchers proved
that Tinospora cordifolia improved the reproductive
parameters and improved the hormonal equilibrium (Dhama
etal., 2016).

Thus, our study aimed to evaluate the protective and
ameliorative effect of the Tinospora cordifolia against
adverse cisplatin on reproductive parameters, including
sperm characteristics testicular histological findings.

Material and Methods

Animals: - In this investigation, 40 healthy adult male rats
were used; the animal was purchased from the animal house
of the University of Kufa, Faculty of science, and hosed in
an animal hose of Iraqi central of the researcher. The animal
weighed 200-225 g.

Extraction of aqueous extract of (Tinospora
cordifolia)

Tinospora cordifolia was identified by an agricultural
college at the University of Baghdad in Irag. Tinospora
cordifolia root was harvested, cleaned, dried, powdered, and
extracted. The extract was created by 36 hours of refluxing
with double-distilled water. The cooled liquid extract was
powdered by evaporating its liquid contents. The section
yielded about 22%, just before oral administration in rats,
the section was re-dissolved in distilled water.

Cisplatin

Cisplatin was purchased from pharmaceutical centers in
Bagdad, Iraq, and the other chemicals were obtained from
Sigma centers.

Experimental design

The animals were divided randomly into four groups
equally, and each group contained 10 rats. The first group
was indicated as the control group since distal water was
injected intraperitoneally, while the second group was
determined as a negative control since cisplatin was

intraperitoneally injected at 7mg/kg dosage at signal dose
(Atessahin et al., 2006; Ceribasi et al., 2010),on other hand
third and forth group was treatment group which besides the
intraperitoneal injection of cisplatin at 7mg/kg dosage than
that treated with aqueous extract of Tinospora cordifolia
suspended in corn oil administered by gavage at 100 and 200
mg/kg respectively for 15 days (Alexander et al., 2010). All
animals of each group were scarified after 45 days of
experimental period and the samples was collection.

Sperm parameters

At the end of experimental periods, the Epididymal sperm
concentration, motility (general and individual), viability,
morphology, acrosomal integrity and abnormal sperm rate
was evolution. Moreover, the histological section was
obtained for testicular degeneration.

Statistical analysis

PRISM Graphpad 8 was used to analyze and present the data;
the obtained data was checked for normal distribution using
the Shapiro—Wilk test. A mixed-model analysis of variance
(2-way ANOVA) was used to compare mean differences
between treatment groups; significance was tested using a
mixed model (repeated measures 2-way ANOVA) value less
than (P>0.05) was considered statistically significant. Present
data were presented as mean + and stander error mean (SEM).

Results

Sperm parameter in the table 1 and 2 showed ameliorative
effect of two dose of Tinospora cordifolia on the sperm
parameters. Since observed value (mean + SE) of seminal
parameters included motility, viability and concentration
illustrated in table-1, the outcome of negative control showed
value decreased significantly lower than all groups in motility
(general and progressive), viability, and concentration. In
other hand, the result proved the improved effect of the
Tinospora cordifolia against the cisplatin. Since the treatment
gropes are significantly higher than negative control in all
sperm parameters; additionally, there are significant
differences between the control and the treatment group in
terms of motility, while there are no significant differences
between treatment 2 group and control in terms of viability
and concentration.

Table-1: Evaluation the Protective and Ameliorative Effect of The Tinospora Cordifolia Against Cisplatin on Sperm

Parameters
Group General Motility Progressive Viability Concentration
Control 895+02a 82+05a 90+15a 13.5x 50 x 10° a
Negative Control 30.2+25b 25+4b 20+£2b 41 x50x10° b
Treatment 1 785+02c 71+0.2¢c 77+05¢ 11.9 x 50 x 10° a
Treatment 2 80.0+0.2 ¢ 77+0.4 ac 84 +0.25 ac 13.5 X 50 x 10% a

Values are means + SEM of 40 adults female Wistar rats.

abcd Means values between groups with different superscripts are significantly different at (P < 0.05).
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Control group; Received placebo only.

Induction group; Intraperitoneal injection of cisplatin at (7mg/kg).

Treatment 1:- aqueous extract of Tinospora cordifolia administered by gavage at 100 mg/kg.

Treatment 2: aqueous extract of Tinospora cordifolia administered by gavage at 200 mg/kg.

Table 2 showed the negative effect of cisplatin on acrosomal
integrity and sperm morphology. Moreover, the result
significantly proved the ameliorative effect of the Tinospora
Cordifolia on acrosomal integrity and morphology. On the
other hand, the negative group showed that cisplatin has a
significant negative impact on both term acrosomal and
morphology integrity compared with all groups. While the
treatment groups in table 2 exhibited the improvement
impact of Tinospora Cordifolia significantly compared with
the nagitive group.

Table-2: Evaluation of the Protective and Ameliorative
Effect of The Tinospora Cordifolia Against Cisplatin on
Sperm Parameters

Acrosomal integrity Morphology
Control 98.2+0.13a 94.72+0.82 a
Negative 92.7+050b 89.7+20b
Control
Treatment 1 96.3+0.10¢c 9250+0.10b
Treatment 2 97.85+0.12a 95.67 £0.27b

Values are means + SEM of 40 adults female Wistar rats.

AT ) 8 #

abcd Means values between groups with different
superscripts are significantly different at (P < 0.05).

Control group; Received placebo only.

Induction group; Intraperitoneal injection of cisplatin at
(7mg/kg).

Treatment 1:- aqueous extract of Tinospora cordifolia
administered by gavage at 100 mg/kg.

Treatment 2: aqueous extract of Tinospora cordifolia
administered by gavage at 200 mg/kg.

During the study, histopathology revealed that the section
testicular  differentiation  occurred.  Histopathological
examination of the control group reveals that the
seminiferous tubules are normal in size with all stages of
spermatogenesis and that the lumen is filled with the sperm-
containing extract. Since the Cisplatin group showed
regressed size seminiferous tubules, most seminiferous
tubules show marked degeneration, with no spermatogenic
series in the tubular lumen. While the treatment group
seminiferous tubular size was almost restored to normal,
sperm was also observed in the lumen, as shown in the figure

Figure 1: Control rat testis with normal histological structure of active mature functioning
seminiferous tubules associated with the spermatogenic stage series. The peripheral layer of
cells is made up of spermatocytes, spermatids, and finally spermatozoa to be released into the
lumen.
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Figure 2: induction group (negative groups) Degenerated stem cell, with numerous normally-
oriented, vacuolated cytoplasm of section, few sperms, intact basement membrane, separation
of basal and abluminal cellular compartments in some.

Figure 3: treatment group showing normal histological appearance and seminiferous tubular
size was almost restored to normal, sperm was also observed in the lumen

Discussion

The functional mechanism of cisplatin that induced
degeneration on testis is still not well known, but many
recent studies indicate an essential role for the reactive
oxygen metabolites in the pathogenesis of this effect
(Atessahin et al., 2006; Kleih et al., 2019); it has been
proposed that lipid peroxidation raised from cisplatin is the
primary mechanism responsible for induced testicular
damage (Aldemir et al., 2014; Bustani et al., 2021).
Furthermore, previous studies showed that glucose- 6-
phosphate dehydrogenase and hexokinase activity induced
by the cisplatin. These reasons stimulate the damaged
mitochondria to produce reactive oxygen species, increasing
free radical production while decreasing antioxidant
production (Catanzaro et al., 2015). As a result, shown in the
sperm parameters value in Tables 1 and 2 and the
histological section on figures two comparatives with

control in figure 1, moreover, our result proved that adverse
effect of cisplatin on the testis tissue and spermatogenic stage
as approved with previous studies (Almeer et al., 2018; L.
Wang et al., 2020; Yucel et al., 2019). The reduction in sperm
motility and morphology in the cisplatin group may be due to
lipid peroxidation in membranes fatty acids, resulting in a
loss of function (Baiee et al., 2018). Antioxidant has a
productive impact against any oxidant stress arising from the
toxic material (Paital et al., 2016) or anticancer drug (Al-
Mousaw et al., 2022). Previous studies showed natural
antioxidants from the plant as lycopene (Arain et al., 2018),
curcumin  (Alibraheemi et al.,, 2021), and Ocimum
tenuiflorum (Alabedi et al., 2021) had a protective effect
against the adverse effect of the different anticancer drugs as
Filgrastim and Cyclophosphamide (Al-Mousaw et al., 2022;
Alabedi et al., 2021). Moreover, the current result illustrated
the productive effect of the Tinospora cordifolia as
antioxidant and anti-inflammatory effect which improved the
sperm parameters and testicular tissue section in histological
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test as showed in the figure 3 comparative with figure 2. The
previous studies proved that Tinospora cordifolia has
anticancer (Ali et al., 2013), anti-inflammatory (Hussain et
al., 2015) and antioxidant (Prince et al., 1999), properties
and activity as showed in the result was improved all sperm
parameters in table 1 and 2 spatially in used aqueous extract
of Tinospora cordifolia administered by gavage at 200
mg/kg. Thus can used the aqueous extract as protective and
improvement substance with anticancer drugs.

Conclusion

Finally, the histopathological section shows that cisplatin is
related to pathological effects on testis and sperm quality
and can decrease by using an aqueous extract of Tinospora
cordifolia administered by gavage at 200 mg/kg, which
improve the sperm parameters and protective the testicular
tissue against the adverse effect of cisplatin.
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