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Abstract

The objective of the present study was conducted to investigate the nephroprotective activity of hydroalcoholic
extract of Lagenaria siceraria against cisplatin-induced nephrotoxicity in Albino Wistar rats. Cisplatin (6mg/kg.bw.t, i.p.)
used as nephrotoxicant. The oral administration of hydroalcoholic extract at two different doses (200mg/kg.bw.t and
400mg/kgb.w.t) of Lagenaria siceraria were used to examine the Nephroprotection using Urinary and serum
biomarkers, as well as renal oxidative stress biomarkers, histological and immunohistological studies. Enhanced levels of
Urinary, serum biomarkers, total protein and lipid peroxidation and decreased urinary creatinine and anti-oxidant
enzymes observed after cisplatin induction. Treatment with Hydroalcoholic extract alters the Cisplatin induced
nephrotoxic effects. Histopathological studies and immunohistochemical observations provided evidence
consistent with the biochemical findings. Thus, the current study reveals the advantageous use of Lagenaria

siceraria in renal toxicity.
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INTRODUCTION

In recent years, the global incidence of kidney diseases
has been a notable rise, due to drug-induced
nephrotoxicity emerging as a significant contributor to
acute kidney injury (AKI) [I]. Among the commonly
implicated pharmacological agents are aminoglycosides
(e.g., gentamicin), anthracyclines (e.g, doxorubicin),
non-steroidal anti-inflammatory agents (NSAIDs), and
platinum-based chemotherapeutic agents such as
cisplatin [2]. Cisplatin [cis-
diamminedichloroplatinum(ll)] is widely employed in
the management of various solid tumors, namely
bladder, cervix, ovaries, and testes. In spite of its
clinical efficacy, the therapeutic use of cisplatin is
severely limited by its dose-dependent toxicities [3].
Rising evidence specifies that Oxidative stress is a
major contributor to kidney damage caused by
cisplatin, revealed through Enhanced generation of
reactive oxygen species (ROS) and, improved lipid
peroxidation, and impaired mitochondrial function [4].

QOSSR

This has prompted growing interest in the
development of adjunct therapies aimed at modifying
oxidative damage and protective renal function during
cisplatin chemotherapy [5]. Although researchers have
investigated multiple approaches in conventional
medicine, nephrotoxicity management is still based on
empirical practices [6]. As a result of the limitations of
Modern pharmacotherapy agents, Research is ongoing
into the therapeutic practices of traditional medicine
[7]- Various herbal agents have both been claimed and
experimentally proven to offer nephroprotection [8].
Lagenaria siceraria (bottle guard) is a nutritious
vegetable that has been used for food and medicine
since ancient times [9]. It contains dietary fiber,
protein, carbohydrates, and essential fatty acids. It is
also a Abundant source of essential minerals such as
potassium and calcium as well as vitamin C [I10]. The
seeds, peel, and leaves of bottle gourd are plentiful in
bioactive compounds, including phenolic acid, saponins,
flavonoids, lignans, glycosides, cucurbitacins, and
triterpenoids [I1]. These natural compounds are
linked to several health benefits, particularly anti-
oxidant, anti-inflammatory, anti-diabetic, and
antimicrobial effects [12]. Till today the Lagenaria
siceraria  was not scientifically explored for its
nephroprotective activity Hence the current study is
designed to evaluate the nephroprotective capacity of
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hydroalcoholic extract of Lagenaria siceraria against
cisplatin-induced nephrotoxicity in rats.

MATERIALS AND METHODS

Chemicals

Cisplatin was procured from American oncology
Hospitals, NRI medical College, Mangalagiri, Guntur,
India. Blood Urea Nitrogen (BUN) and serum
creatinine assay kits (SC) were obtained from
Diagnostics, Bangalore, India. All the reagents and
chemicals used were of analytical grade and supplied by
Empire Scientific Company, Andhra Pradesh, India.
Collection of Lagenaria siceraria

Lagenaria siceraria were purchased from local market
Bapatla, Andhra Pradesh. The plant material was
authenticated by a qualified botanist Dr. Raju,
Herbarium keeper, Department of botany, ACharya
Nagarjuna University, Guntur, India.

Preparation of hydroalcoholic extract of
Lagenaria siceraria

Lagenaria siceraria were thoroughly washed with
distilled water, cut into small pieces and shade dried.
The dried material was powdered using mixer. The
obtained powder was air dried and defatted with pet
ether (60-80°C). The defatted marc air dried and
subjected to soxhlet extraction with hydro alcoholic
solvent (ethanol, water |:I v/v) for 72 hrs. The
resulting  hydroalcoholic  extract was filtered,
concentrated under reduced pressure and stored in
desiccators  until further use. This extract
characterised using  Preliminary  phytochemical
screening standard procedures to identify the presence
of various phytoconstituents and LC-MS study.

Animals

Wistar albino rats of either sex, weighing between
150-200 g, were procured from Mahaveer Enterprises,
Hyderabad, India. The animals were housed in the
institutional animal facility under standard laboratory
conditions with a |2-hour light/dark cycle,
temperature of 25+ 2 °C and relative humidity of n50-
60%, with free access to a standard rat diet and water
ad libitum. All experimental procedures were carried
out with the prior approval of the committee of
Institutional Animal Ethics Committee (IAEC), in
accordance with CPCSEA guidelines (IAEC/XVI/04/
BCOP/2023).

Experimental Plan

Evaluation of nephroprotective activity

The Five group of animals were formed using random
allocation, (n = 6). Nephrotoxicity was experimentally
induced by administering single intraperitoneal dose of
Cisplatin (6 mg/kg body weight) on the fifth day of the
study protocol. The detailed treatment schedule for
each group does exist in table OlLThe treatment
schedule for assessing the hydro alcoholic extract of
Lagenaria siceraria was followed:

Table 0l: Treatment schedule

S.
No Group Treatment Dose
I Group-I Normal Saline 0.9%viw
2 Group-ll Cisplatin 6 mg/kg b.w.
Extract —Low
3 Group-lll dose 200 mg/kg b.w
Extract —High
4 | Group-IV dose 400 mg/kg b.w
5 Group-V Only Extract 400 mg/kg b.w

On day 9, urine samples were collected using
metabolic cages and analyzed for urinary functional
parameters. Blood samples were obtained via cardiac
puncture, and serum was separated by centrifugation
at 3000 rpm for 10 minutes at 4 °C. The serum was
subsequently used for the estimation of biochemical
markers.

Biochemical parameters were measured using standard
commercial kits. Blood urea nitrogen (BUN) was
measured by the DAM method, serum creatinine (SC)
by Jaffe’s alkaline picrate method, urinary total protein
(UTP) by the turbidity method, and urinary creatinine
(UCr) by the alkaline picrate method. The animals
were sacrificed by cervical decapitation .The kidneys
were excised and two kidneys were isolated, one for
processed for antioxidant assay and another kidney
was preserved for histopathological and
Immunohistological examination [13].

Anti-oxidantstudies

The excised Kidneys were homogenized in ice-cold
0.05 M phosphate buffer (pH 7.8) to obtain a 20%
(w/v) tissue homogenate. The homogenate was
centrifuged at 10,000 rpm for 15 minutes at 4 °C, and
the clear supernatant was immediately used for the
estimation of antioxidant enzymes. The antioxidant
parameters assessed included reduced glutathione
(GSH), catalase (CAT), superoxide dismutase (SOD),
and lipid peroxidation (LPO) [14, 15].

Histologicalstudies

Kidneys from each experimental group were used for
histological studies. The isolated kidneys were fixed in
10% neutral buffered formalin and processed for
paraffin embedding. Tissue sections of 5 pm thickness
were prepared stained with hematoxylin and eosin
(H&E), and examined under a light microscope at 10x
maghnification [16]

Immuno-histochemicalstudies

Formalin-fixed, paraffin-embedded kidney sections
were mounted on poly-L-lysine—coated = slides,
deparaffinized in xylene, and rehydrated through
graded alcohols. Antigen retrieval was performed in
citrate buffer (10 mM, pH 6.0) at 95 °C for 20 min,
followed by blocking of endogenous peroxidase with
3% H:O:. Sections were incubated overnight at 4 °C
with antibody, washed with Tris buffer, and incubated
with a biotinylated secondary antibody and
Streptavidin Peroxidase (Thermo Fisher Scientific,
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USA). The reaction was developed with 3,3’-Diaminobenzidine (DAB) substrate, counterstained with Harris
hematoxylin, dehydrated, and mounted with Distrene, Plasticizer, and Xylene (DPX). Slides were examined under a

light microscope at 40x magnification [17].

Statistical analysis

All data were presented as mean * standard error of the mean (SEM). Statistical comparisons among groups were
performed using one-way analysis of variance (ANOVA), p-value of <0.05 was considered statistically significant.

RESULTS

Preliminary Phytochemical studies
The hydroalcoholic extract of Lagenaria siceraria yielded 8.4% (w/w). Preliminary phytochemical screening identified the
presence of carbohydrates, proteins, sterols, terpenoids, flavonoids, fiber, and saponins.

Assessment of nephroprotective activity
Table 02: Effect of hydroalcoholic extract of Lagenaria siceraria on serum and urinary markers on Cisplatin produced

nephrotoxicity.
Group BUN (mg/dl) SC (mg/dl) UTP (mg/24hrs) | YCr (mg/24hr)
Group-I-Normal Saline 14412091 0.69+0.04 2.15£0.11 19.97+0.49
Group-ll Cisplatin 38.43+0.322 3.18+0.072 6.70+0.292 5.91£0.322
Group-lll Extract —Low dose 26.67+1.52b 0.80+0.12b 4.64+0.26"D 10.84+0.52b
Group-IV Extract —High dose 20.01+1.39b 0.52+0.04b 2.32+0.14b 15.3320.51b
Group-V Only Extract 13.4120.71 0.61£0.04 1.05+0.51 18.57+0.89

Each value represents the mean + SEM (n = 6). p < 0.05; a: Group Il compared with Group I; b: Groups Il and IV

compared with Group II.

Table 03: Effect of hydroalcoholic extract of Lagenaria siceraria on Liver parameters on Cisplatin- produced nephrotoxicity

Group SGOT(UIL) SGPT(UIL) ALP(U/L)
Group-I-Normal Saline 3383+ 1.49 30.17 £ 1.70 42.33 £ 240
Group-ll Cisplatin [19.01 £5.94° 1142 £ 3.83° 220.8 +4.27°
Group-lIl Extract —Low dose 98.01 +7.07° 96.80 + 7.41° 165.5 + 1.45°
Group-IV Extract —High dose 69.00 + 3.37° 64.47 +3.13° 120.67 £ 2.33°
Group-V Only Extract 31.83 £ 1.49 29.17 £ 1.70 50.33 £ 2.40

Each value represents the mean + SEM (n = 6). p < 0.05; a: Group Il compared with Group I; b: Groups Ill and IV
compared with Group I

Table 04: Effect of hydroalcoholic extract of Lagenaria siceraria on antioxidant parameters on Cisplatin- produced
nephrotoxicity.

GSH SOD CAT
Grou LPO (nmol/g of wet (units/mg of (units/mg of
P (nmol/g of wet tissue) pmovg - & - g
tissue) tissue) tissue)
Group-I-Normal Saline 2.14+0.09 2.83%1.12 34.22+0.55 42.37+0.75
Group-Il Cisplatin 7.32+0.25a 0.83+0.42a 11.87+0.46a 15.68+0.92a
Group-lll dE::era“ —Low 4.830.43b |.48+0.30b 19.18+0.66b 26.05+0.43b
Group-IV dEg‘:ga“ —High 2.82+0.14b 2.02+0.57b 26.7122.14b 36.01+1.19b
Group-V Only Extract 1.68%0.07 2.33%1.16 30.12%0.55 40.17%0.75

Each value represents the mean + SEM (n = 6). p < 0.05; a: Group Il compared with Group I; b: Groups Ill and IV
compared with Group I
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Histological Studies

A o LD o
Fig.no.lc Group-Ill Extract
(Low dose) (1*10X)

Fig.no.ld Gru-IV Extract Fig.n u- only
(High dose)  (1*10X) Extract (1*10X)

Fig O1: Assessment of Histopathological evalution of the nephroprotective effect of Lagenaria siceraria against Cisplatin
produced nephrotoxicity in Rats.
Immuno-histochemical Studies

Fig 2.d Group-IV : Extract high
dose
Fig 02: Assessment of Inmuno Histochemical evalution of the nephroprotective effect of Lagenaria siceraria against

Cisplatin produced nephrotoxicity in Rats

Fig 2.e Group-V: Only Extract

Localization of KIM expression of the kidney tissue seen in the all groups Immunohistochemical studies: (a) Normal
Kidney architecture showing No detectable KIM-I expression (Group I). (b) prominent KIM-| expression (Group ).
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(c) moderate expression of KIM-1 (Group lll). (d) mild expression of KIM-I (Group IV). (e) profound expression of

KIM-1 (Group V).

Fig 3 d Group-IV: Extract high dose

Fig 3 e Group-V: Only Extract

Fig. 03” Immuno histochemical Localization of TNF-a in Kidney Tissue
3a) No detectable TNF-a expression.; 3b) (Cisplatin control): Pronounced TNF-a expression; 3c) (Standard
treatment): Moderate TNF-a expression; 3d) (Low-dose Lagenaria siceraria): Mild TNF-a expression; 3e) (High-dose
Lagenaria siceraria): Minimal TNF-a expression.

DISCUSSION

Drug-induced nephrotoxicity is often linked to drug
accumulation in the renal cortex, depending on kidney
affinity and drug-trapping kinetics [I8]. Cisplatin, a
generally used anticancer drug, has been demonstrated
to exert nephrotoxic effects, with even a minimum
dose of 6 mg/kg reported to induce renal damage in
rats [19]. Oxidative stress, inflammation, and apoptosis
are key mechanisms underlying cisplatin-induced
nephrotoxicity. Although cisplatin has significant
therapeutic potential, its clinical application is limited
due to adverse nephrotoxicity [20]. Hence, there is a
pressing need to develop effective and safer drugs for
the treatment of nephrotoxicity. Several studies have
demonstrated that numerous medicinal plants possess
significant nephroprotective activity against renal
toxicity produced by various nephrotoxicants [21].
Lagenaria siceraria is a example of such a plant used as
indigenous medicine, where its seeds are employed in
the treatment of various kidney ailments [22]. Based
on this, the curent study was planned to estimate the
nephroprotective effect of the hydro alcoholic extract
of Lagenaria siceraria. Hydroalcoholic extracts were
selectedfor this study because they reported to be rich
in antioxidant compounds including flavonoid
glycosides and phenolics, and they are widely preferred
in Ayurvedic preparations.

"Nephrotoxicity is a quick process resulting from the
response of cisplatin with proteins in the kidney

tubules, resulting kidney damage within one hour of
following administration [23] Therefore, the
existence of a protective agent in kidney tissues may
mitigate the toxic effects produced by cisplatin, which
forms the scientific basis for the prophylactic regimen.
In the current study, cisplatin administered at a dose of
6 mg/kg b.w. produced nephrotoxicity in albino wister
rats, evidenced by elevated plasma creatinine and BUN
levels, increased urinary total protein, and reduced
creatinine clearance. These findings are in accordance
with previously published dats [24]. Similar to the
protective effects reported with Hygrophila spinosa,
Bassia malabarica, and Berberis aristata, management
with Lagenaria siceraria restored the nephrotoxic
alterations. Cisplatin-induced nephrotoxicity occurs in
a dose related fashion under both curative and
prophylactic regimens. Reactive oxygen species (ROS),
normally produced through cellular processes, are
efficiently scavenged by cellular abtioxidants, such as
GSH, catalase, and SOD. However, elevated ROS
accumulation caused by cisplatin, disrupt the
antioxidant defense system, resulting in imbalance
between reactive oxygen species and endogenous
antioxidants [25]. According to Kim et al., increased
ROS attacks membrane lipids, increased tissue lipid
peroxides, as indicated by improved MDA levels. This
augmented levels of lipid peroxides further depletes
GSH and inhibits antioxidant enzymes. Consistent with
earlier reports, the current study also confirmed that
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cisplatin administration decreased the activities of
SOD and CAT, depleted GSH levels, and enhanced
MDA production in renal tissues, thereby elevating
lipid peroxidation. The hydroalcoholic extract of
Lagenaria siceraria showed a pronounced protective
action against the cisplatin produced impairement of
antioxidant status. The nephroprotective activity of
hydroalcoholic extaract of Lagenaria siceraria was
further supported by histological and
immunohistochemical findings.

The hydroalcoholic extract of Lagenaria siceraria
(HALC) mitigates cisplatin-induced renal injury
through  restoration of antioxidant defenses,
suppression of inflammatory markers (KIM-I, TNF-a),
and preservation of histological integrity aligns closely
with mechanisms attributed to polyphenols in other
nephroprotective  models. Flavonoid, prevented
cisplatin-produced acute kidney damage in mice
through activating the Nrf2/HO-I signaling axis,
suppressing oxidative stress and inflammation,
attenuating apoptosis by down regulation of Bax and
caspase-3 while upregulating Bcl-2 expression.

EGCG (epigallocatechin-3-gallate), the predominant
catechin in green tea, enhanced renal mitochondrial
function by preserving electron transport chain
activities, boosting mitochondrial antioxidant enzymes,
and attenuating NF-kB-mediated inflammation and
apoptotic cell death in cisplatin-treated models [26].
Another polyphenol, epicatechin, has been shown to
protect against mitochondrial dysfunction-specifically
by preventing mitochondrial protein loss, cytochrome-
c release, and membrane potential collapse in tubular
cells-thereby preserving mitochondrial integrity and
renal function post-cisplatin. Furthermore, epicatechin
gallate (ECG) also demonstrated anti-inflammatory and
anti-apoptotic actions by scavenging ROS, inhibiting
NF-kB and MAPK signaling, and modulating Bax/Bcl-2
balance [27]. Together, these mechanistic equivalents
suggest that hydroalcoholic extract of Lagenaria
siceraria likely exerts its nephroprotective effects via a
multifaceted pathway-activating antioxidant
transcriptional programs (Nrf2/HO-1), suppressing
NF-kB—driven inflammatory cascades, and preserving
mitochondrial function to prevent apoptosis.

Tretment with the hydroalcoholic extaract of
Lagenaria siceraria al for 10 days alone did not cause
any adverse effects on the kidney, supporting the
safety profile of the extract.

CONCLUSION

Lagenaria siceraria showed a good kidney protective
activity supported by urinary, serum biomarkers and
histopathology,  immunohistopathological  studies.
Anyway, further experimentation also needed for
mechanism-based studies.
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