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ABSTRACTABSTRACT
Background: Cisplatin, widely used for treating cancers, often induces nephrotoxicity, limiting clinical use. 
Sesamin, a lignan from sesame seeds, shows antioxidant and anti-inflammatory effects that may protect renal 
function. The objective of this study was to assess the dose-dependent anti-oxidative and anti-inflammatory 
effects of sesamin on cisplatin-induced nephrotoxicity.
Materials & Methods: This quasi-experimental study was performed at Isra University Hyderabad between April 
and October 2024. Forty male albino Wistar rats were grouped into: Group A (control), Group B (cisplatin 20 
mg/kg intraperitoneally), Group C (cisplatin 20 mg/kg intraperitoneally + sesamin 10 mg/kg orally for 10 days), 
and Group D (cisplatin 20 mg/kg intraperitoneally + sesamin 20 mg/kg orally for 10 days). Following treatment, 
blood and kidney tissue samples were collected for biochemical and histological analysis. Data were analyzed 
in SPSS with significance at P ≤ 0.05.
Results: Cisplatin treatment caused significant weight loss (p<0.05) and elevated serum urea, creatinine, 
inflammatory markers (IL-1, IL-6, TNF-α), and oxidative stress markers (MDA) in Group B (p<0.05). Groups C and 
D exhibited less pronounced elevations in these parameters. Group D showed the most favorable results, with 
near-normal histological architecture and improved antioxidant enzyme levels (SOD, GPx), compared to group B 
(p<0.05). Histopathological analysis revealed severe renal damage in Group B, while groups C and D displayed 
less pronounced renal injury, with Group D showing the best preservation of kidney structure.
Conclusion: Sesamin demonstrated dose-dependent protection against cisplatin-induced nephrotoxicity by 
reducing oxidative stress, inflammatory markers, and improving renal function.
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cluding those of the breast, testes, bladder, head and 
neck, lungs, and cervix.1 It is also effective in treating 
high-grade malignancies such as osteosarcoma and 
squamous cell carcinoma when used in combination 
therapies.2 Cisplatin’s cytotoxic mechanism involves 
entering the cell and undergoing aquation, a chem-
ical process that generates hydrolyzed products. 
These products bind to the N7 position of purine 
residues, leading to DNA replication impairment, cell 
cycle arrest, and ultimately apoptosis in cancer cells.3 
Despite its potent anticancer properties, the clinical 
use of cisplatin is significantly restricted due to its se-
vere side effects, including nephrotoxicity, cardiotox-
icity, ototoxicity, peripheral neuropathy, leukemia, and 

INTRODUCTIONINTRODUCTION
Cisplatin, a platinum-based chemotherapeutic agent, 
is widely used in the treatment of various cancers, in-
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neurotoxicity.4 Among these, nephrotoxicity remains 
the most critical challenge, as cisplatin induces acute 
kidney injury (AKI) by damaging renal tubular cells 
and triggering cell death, leading to rapid declines 
in renal function in up to 30% of patients undergoing 
therapy.5,6 Despite these toxicities, cisplatin remains 
a cornerstone in cancer treatment due to the lack of 
more effective alternatives, spurring ongoing research 
into compounds that may mitigate its harmful effects.
In recent years, naturally occurring plant-based 
compounds with potent anticancer properties have 
garnered attention. One such compound is sesamin, 
a fat-soluble lignan extracted from sesame oil and 
seeds, which is known for its antioxidant, antihy-
pertensive, anti-inflammatory, and neuroprotective 
properties.7 Sesamin exhibits anticancer effects by 
targeting and disrupting multiple cancer-related sig-
naling pathways.8 Recent studies have also shown 
that sesamin can alleviate renal injury in hyperlipid-
emic rats by enhancing antioxidant enzyme activity 
and reducing oxidative stress.9,10 Additionally, sesa-
min has been found to inhibit neutrophil infiltration, 
suppress pro-inflammatory cytokine release, and 
promote adenosine CD39-A2AR signaling, further 
supporting its potential therapeutic role in mitigating 
cisplatin-induced nephrotoxicity.11 

Therefore, the objective of this study was to assess the 
dose-dependent anti-oxidative and anti-inflammatory 
effects of sesamin on cisplatin induced nephrotoxicity. 

MATERIALS AND METHODSMATERIALS AND METHODS
Between April and October 2024, this study was 
carried out at Isra University in Hyderabad in the Post-
graduate Research Laboratory and the Department of 
Physiology. Using a purposive sampling technique, 
forty male Albino Wistar rats weighing between 
250 and 300 grams and 8 to 10 weeks of age were 
purchased from the Agriculture University in Tando 
Jam, Sindh. The sample size was calculated through 
power analysis for animal studies.12,13 All animals were 
treated in accordance with the International Research 
Council’s guidelines for laboratory animals, and the 
Ethics Review Committee of Isra University provided 
ethical approval (IU/RR-10-IRC-24/N/2024/109).
After a one-week acclimatization period, the rats were 
randomly assigned to four groups of 10 each: Group 
A (control), Group B (cisplatin 20 mg/kg intraperito-
neally), Group C (cisplatin 20 mg/kg intraperitoneally 
+ sesamin 10 mg/kg orally for 10 days), and Group 
D (cisplatin 20 mg/kg intraperitoneally + sesamin 20 
mg/kg orally for 10 days). Sesamin, sourced from 
Nanjing NutriHerb BioTech Co., Ltd., China, was 
dissolved in carboxymethylcellulose (CMC, 0.5%) 
as a vehicle, while cisplatin was obtained from Pfizer 
Pakistan Limited. The doses of sesamin and cisplatin 
were based on previous studies.5,6,11 
On the 11th day, rats were anesthetized using 
chloroform in an inverted jar. Cardiac puncture was 

performed to collect a sample of blood which was 
then transferred to gel tubes where it was allowed 
to clot for 30 minutes, followed by centrifugation 
at 3000 rpm for 15 minutes at 4°C. The separated 
serum was stored for biochemical analysis. Serum 
urea and creatinine levels were assessed using a 
Cobas c311 automated analyzer from Hitachi Roche. 
Levels of IL-1 (Catalogue no: MBS264984), IL-6 (Cat-
alogue no: MBS2020158), and TNF-α (Catalogue no: 
MBS175904), along with the biochemical markers in 
renal tissue homogenates such as Malondialdehyde 
(MDA) (Catalogue no: MBS268427), Reduced Gluta-
thione (GSH) (Catalogue no: MBS724319), Glutathi-
one Peroxidase (GPx) (Catalogue no: MBS732529), 
and Superoxide Dismutase (SOD) (Catalogue no: 
MBS036924), were all assessed using PicoKine® 
kits, following the manufacturer’s instructions. The 
rats were sacrificed via cervical dislocation, and 
kidneys were extracted, rinsed with saline, and 
fixed in 10% neutral buffered formalin. After fixation, 
tissues underwent routine histological processing, 
including dehydration in ethanol (70-100%), clear-
ing in xylene, and embedding in paraffin wax. Thin 
sections (5-7μm) were cut using a semi-automatic 
microtome (BK-2238, BIOBASE, China) and stained 
with Hematoxylin and Eosin (H&E) for histopatholog-
ical examination.
Data were analyzed using SPSS version 25.0. Quan-
titative differences between groups were evaluated 
using one-way ANOVA followed by post hoc Tukey’s 
test, with a significance threshold of P ≤ 0.05.

RESULTSRESULTS
The mean pre-experimental weights were noted to 
be 259.27±5.98, 260.16±3.18, 259.62±4.49, and 
258.94±3.37 in group A, B, C, and D respectively 
(p>0.05). The mean post-experimental weights of 
group A, B, C, and D were noted to be 262.65±5.98, 
213.43±4.75, 225.24±3.15, and 237.53±2.58, 
respectively. The difference among the post-experi-
mental body weight among the experimental animals 
was statistically significant (p<0.05), with a marked 
drop in body weight in group B. Groups C and D 
also displayed weight loss, however, it was less 
pronounced as compared to group B, with Group 
D showing best results, Figure 1. 
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Table 1 displays the renal function and inflammatory 
marker levels across the experimental groups. Group 
B showed a marked rise in mean serum urea and 
creatinine levels compared to the control group, A (p 
< 0.05). Similar elevations were observed in groups 
C and D, though less pronounced than in group B, 
with group D showing the most favorable results. 
Likewise, the mean levels of inflammatory markers 
(IL-1, IL-6, and TNF-α) rose significantly in group B 
compared to control group A (p < 0.05). Groups C 

and D also demonstrated elevated levels of these 
markers, though the increases were less marked 
than in group B, with group D again showing the 
best outcomes.
Table 2. displays the oxidative stress marker levels 
across the experimental groups. Group B showed a 
noticeable rise in MDA levels compared to the control 
group, A (p < 0.05). Similar elevations were observed 
in groups C and D, though less pronounced than in 
group B, with group D showing the most favorable 

Table 1.  Distribution of markers of renal function and inflammation among experimental groups.

Group Group A Group B Group C Group D p-value

Urea (mg/dL) 21.89±0.98 B,C,D 61.04±2.34 A,C,D 37.03±1.01 A,B,D 27.42±1.24 A,B,C 0.000*

Creatinine (mg/dL) 0.60±0.01 B,C,D 3.01±0.17 A,C,D 1.62±0.10 A,B,D 1.15±0.29 A,B,C 0.000*

IL1 (pg/ml) 133.43±2.59 B,C,D 571.57±5.75 A,C,D 310.68±4.59 A,B,D 163.11±3.99 A,B,C 0.000*

IL-6 (pg/ml) 95.46±2.19 B,C,D 600.54±3.60 A,C,D 310.26±5.38 A,B,D 164.34±3.39 A,B,C 0.000*

TNFα (pg/ml) 94.88±1.59 B,C,D 373.62±2.60 A,C,D 194.51±2.48 A,B,D 139.74±94.73A,B,C 0.000*

Table 2.  Distribution of markers of oxidative stress among experimental groups.

Group Group A Group B Group C Group D p-value

MDA (nmol/mg) 81.40±1.27 B,C,D 153.50±2.68 A,C,D 114.52±2.12 A,B,D 95.67±2.01 A,B,C 0.000*

SOD (U/mg) 63.35±2.25 B,C,D 32.78±1.17 A,C,D 50.32±1.20 A,B,D 57.81±0.55 A,B,C 0.000*

GPx (U/mg) 38.21±0.73 B,C,D 19.71±0.81 A,C,D 27.43±1.41 A,B,D 33.84±1.10 A,B,C 0.000*

Figure 2. Photomicrographs of renal tissue sections of experimental groups (H&E stain)
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results. Similarly, the levels of SOD and GPx were 
significantly decreased in group B as compared to 
control group A (p<0.05). A similar decline was ob-
served in groups C and D, though less pronounced 
than in group B, with group D showing the most 
favorable results.
Figure 2 shows the renal cut sections of experimen-
tal animals. Figure 2A shows the renal sections of 
untreated control rats with normal renal glomeruli, 
proximal and distal tubules, as marked by arrows. 
Figure 2B shows the renal cut sections of cisplatin 
treated nephrotoxic rats with patchy infiltration of 
inflammatory cells along with tubular injury and cy-
toplasmic vacuolization, as marked by arrow heads. 
Figure 2C shows the renal cut sections of group C 
rats, with less pronounced degenerative changes in 
the renal tubules and glomeruli. Figure 2D shows the 
renal cut sections of group D rats which displayed 
near normal histological architecture with no marked 
alterations. 

DISCUSSIONDISCUSSION
This study aimed to examine sesamin’s protective 
impact on cisplatin-induced kidney damage in rats, 
assessing both chemical and tissue-level indicators 
of renal health in untreated and sesamin-treated 
groups. Cisplatin-treated rats showed significant 
reduction in body weight as well as impairments in 
renal function and histology, which were mitigated 
by sesamin administration.
As mentioned earlier, cisplatin serves as a “dou-
ble-edged sword” in cancer therapy: while it effec-
tively targets cancer cells, it also damages normal 
host cells, with kidneys being especially vulnerable. 
This vulnerability is attributed to kidneys being tasked 
with the perilous chore of eliminating toxic waste from 
the body, exposing them to free radicals.6 Within the 
renal tubular cells, cisplatin undergoes metabolism, 
generating highly toxic components through a series 
of chemical reactions.14 This disrupts the balance 
between free radical production and elimination, 
leading to oxidative stress, and in turn, nephrotox-
icity.15 In this study, cisplatin administration led to 
a significant reduction in body weight among the 
experimental animals, aligning with findings from 
prior research.5,6,16 However, sesamin treated rats 
showed significantly lesser weight loss, consistent 
with observations by Badreldin H. et al., who report-
ed that sesamin therapy alleviates cisplatin-induced 
weight reduction.16 
Cisplatin therapy was also associated with a marked 
elevation in the serum levels of urea and creatinine 
in the present study, indicating a decline in renal 
function. This aligns with findings by Badreldin et 
al. and Hakimizadeh et al., who also reported sig-
nificant renal impairment, evidenced by elevated 
serum urea and creatinine levels following cisplatin 
therapy..17,18 Serum urea and creatinine levels were 

notably lower in experimental rats treated with ses-
amin adjunct therapy than those in rats treated with 
cisplatin alone, aligning with findings by Badreldin H. 
et al.16 Altyar et al. reported that the nephroprotective 
effect of sesamin is dose-related, with higher doses 
associated with notably reduced serum urea and 
creatinine levels, consistent with the results of the 
current study.11 
Cisplatin treated rats also showed a significant in-
crease in the levels of pro-inflammatory cytokines, 
such as IL1, IL6, and TNF-α as compared to controls, 
in the present study. This aligns with findings from 
Tripathi et al. and Anwer et al., who both noted a 
significant increase in serum inflammatory markers 
following cisplatin therapy.19,20 This is attributed to the 
fact that one of the key mechanisms through which 
cisplatin exerts its nephrotoxic effects is by mediating 
programmed necrosis and inflammation.21 On the 
other hand, serum levels of IL-1, IL-6, and TNF-α in 
experimental rats receiving adjunct sesamin therapy 
were markedly lower than those observed in rats 
treated solely with cisplatin. These findings align with 
those reported by Badreldin H. et al.16 Moreover, high 
dose of sesamin was associated with a lower level 
of inflammatory markers as compared to low dose 
in the current study, which is in accordance with the 
findings of Altyar et al.11 
As mentioned, a key mechanism driving the patho-
genesis of cisplatin-induced renal damage is the 
generation of ROS and oxidative stress.22 This was 
evident in the current study, as cisplatin-treated rats 
exhibited a significant increase in lipid peroxidation 
coupled with a reduction in renal antioxidant enzyme 
levels, indicating oxidative stress. This is similar to the 
findings reported by Siqing et al. and Ijaz et al. both 
of whom reported marked oxidative stress and signif-
icant depletion of oxidative markers in experimental 
rats treated with cisplatin.23,24 Concomitant sesamin 
therapy, however, was associated with significantly 
lower levels of oxidative markers in the current study, 
consistent with the findings reported by Badreldin H. 
et al.16 Additionally, the antioxidant effects of sesamin 
were found to be dose related in the current study 
with higher dose showing significantly better results, 
similar to the findings of Altyar et al.11 

Additionally, Siqing et al.23 and Ijaz et al.24 reported 
that cisplatin induces significant alterations in renal 
histology, such as infiltration of inflammatory cells 
and tubular necrosis, findings that align with the 
results of the present study. These changes were 
however not as pronounced in sesamin treated rats, 
corroborating the findings of Badreldin H. et al. and 
Altyar et al.11,16 
There were certain limitations in the current study, 
particularly related to time and financial resources, 
which restricted further investigations, such as 
immunohistochemical assays. Additionally, the 
protective effects of sesamin on other cisplatin-in-
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duced toxicities, including hepatotoxicity, testicular 
toxicity, and ototoxicity, were not examined. There-
fore, further studies are recommended to explore 
the dose-dependent protective effects of sesamin 
on these additional toxicities, which could provide 
a more comprehensive understanding of its thera-
peutic potential. 

CONCLUSIONCONCLUSION
Sesamin exhibits dose-dependent protective effects 
against cisplatin-induced nephrotoxicity. Sesamin 
therapy significantly mitigated oxidative stress, re-
duced inflammatory marker levels, and improved 
renal function and histopathological outcomes. The 
results suggest that higher doses of sesamin offer 
enhanced protection, making it a promising ad-
junct therapy for preventing cisplatin-induced renal 
damage. Further studies are warranted to explore 
the underlying mechanisms and optimize dosing 
strategies for potential clinical application in cancer 
patients undergoing cisplatin chemotherapy.
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