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Abstract—Background: Kidney disorders caused by
drug toxicity, oxidative stress, diabetes, and
environmental pollutants are increasing worldwide.
Synthetic nephroprotective drugs are often associated
with adverse effects and high cost. Therefore, there is a
growing need for safe and effective plant-based
nephroprotective agents. Martynia annua Linn.,
belonging to the family Martyniaceae, is traditionally
used for various medicinal purposes and is known to
possess antioxidant and therapeutic properties.
Objective: The present study aimed to evaluate the in
vitro nephroprotective and antioxidant activity of
ethanolic extract of Martynia annua fruit.

Materials and Methods: The fruits of Martynia annua
were collected, shade dried, powdered, and extracted
using 95% ethanol by Soxhlet extraction. Preliminary
phytochemical screening was carried out to identify the
presence of bioactive constituents. Antioxidant activity
was evaluated using DPPH radical scavenging assay
with ascorbic acid as standard. Nephroprotective
activity was assessed against cisplatin-induced toxicity
using HEK-293 cell lines by MTT assay.

Results: Phytochemical screening confirmed the
presence of alkaloids, flavonoids, tannins,
carbohydrates, saponins, and phenolic compounds. In
the DPPH assay, the extract showed concentration-
dependent antioxidant activity with maximum
inhibition of 62.69% at 100 pg/mL and IC50 value of
74.04 pg/mL. In the MTT assay, the extract exhibited
significant nephroprotective activity by increasing cell
viability against cisplatin-induced toxicity. Maximum
cell viability of 82.76% was observed at 100 pg/mL.
Conclusion: The findings of the study indicate that the
ethanolic extract of Martynia annua fruit possesses
significant antioxidant and nephroprotective activity,
which may be attributed to the presence of flavonoids
and phenolic compounds. The plant can be considered a
potential natural source for the development of
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nephroprotective agents, although further
pharmacological and clinical studies are required.

Index Terms—Martynia annua, nephroprotective
activity, antioxidant activity, DPPH assay, HEK-293 cell
line, MTT assay, cisplatin.

L INTRODUCTION

Renal disorders have become a major global health
concern due to their increasing incidence and
complications associated with long-term illness.
Diseases such as acute kidney injury and chronic
kidney disecase are frequently associated with
diabetes mellitus, hypertension, exposure to
environmental pollutants, and
administration of certain therapeutic drugs (1). The

continuous

kidneys perform essential physiological functions
including filtration of blood, maintenance of
electrolyte and fluid homeostasis, regulation of blood
pressure, and elimination of metabolic waste
products. Because of these important functions, renal
tissues are highly susceptible to toxic and chemical
injury (1). Drug-associated nephrotoxicity is
considered one of the leading causes of kidney
dysfunction, particularly during prolonged treatment
with antibiotics, analgesics, anticancer agents, and
other medications (4). Among anticancer drugs,
cisplatin is widely reported to induce renal damage
by promoting oxidative stress, inflammatory
responses, and degeneration of renal tubular cells (2,
3). Overproduction of reactive oxygen species during
oxidative stress plays an important role in the
progression of renal injury. Elevated levels of free
radicals can damage cellular components by inducing
lipid peroxidation, mitochondrial impairment, DNA
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damage, and apoptosis of renal cells (5). Although
several synthetic medicines are currently used for the
treatment and management of kidney disorders, their
prolonged use may produce adverse effects and
increase the economic burden on patients (6). Owing
to these limitations, medicinal plants are receiving
considerable attention as potential therapeutic
alternatives because they possess naturally occurring
phytoconstituents with antioxidant and cytoprotective
activities (7). Plant-derived bioactive compounds are
known to reduce oxidative stress and protect tissues
from cellular injury caused by free radicals (5,7). A
large number of medicinal plants have shown
promising effects in preventing or minimizing renal
damage because of the presence of various
phytochemical constituents, including flavonoids,
phenolic compounds, tannins, alkaloids, and
glycosides  (7,8). These naturally occurring
compounds possess significant antioxidant and anti-
inflammatory properties, which help in scavenging
free radicals and protecting cellular components
against oxidative stress—induced injury (5,7). Among
the plants used in traditional medicine, Martynia
annua Linn. has attracted scientific interest due to its
wide range of pharmacological activities (9). The
plant belongs to the family Martyniaceae and has
been traditionally utilized for the management of
inflammation, wounds, skin diseases, epilepsy, and
poisonous bites or stings (9,10). Different parts of the
plant, especially the fruits, are reported to contain
several bioactive secondary metabolites that may be
responsible for its therapeutic potential (10,11). The
present investigation was undertaken to evaluate the
antioxidant and nephroprotective activities of the
ethanolic extract obtained from the fruits of Martynia
annua. The extract was prepared using the Soxhlet
extraction technique and subsequently subjected to
preliminary phytochemical screening for
identification of major bioactive constituents (11).
Antioxidant potential of the extract was assessed by
the DPPH free radical scavenging method, whereas
nephroprotective activity was determined using
HEK-293 cell lines against cisplatin-induced cellular
toxicity through MTT assay (12,13). The results
demonstrated considerable free radical scavenging
activity along with enhanced cell viability in extract-
treated groups, suggesting a protective effect on renal
cells exposed to toxic insult. The nephroprotective
effect observed during the study may be attributed to
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the antioxidant properties of phytoconstituents
present in the extract, which possibly reduce
oxidative stress—mediated cellular damage (5,7).
These findings indicate that Martynia annua fruit
possesses potential as a natural source for the
development of plant-based nephroprotective
formulations. However, additional pharmacological,
toxicological, and clinical investigations are
necessary to establish its safety profile, therapeutic
efficacy, and precise mechanism of action.

IL. MATERIAL AND METHOD

Collection and authentication of Plant material

The plant material of Martynia annua was collected
from District- Solapur, Maharashtra during winter
season and washed thoroughly. The plant specimens
where recognized and verified by Mrs. Mulani mam
the department of botany at Ishwarrao tatya More-
Patil Arts, commerce, science mahila mahavidyalay
Ektanagar, Dighanchi. The collected material was
washed thoroughly with tap water to remove
adhering dust and impurities, shade dried room
temperature, and pulverized into coarse powder using
a mechanical grinder. The powdered material was
stored in an airtight container for further study.

Fig no. 1 Martynia annua fruit

Preparation of aqueous extract:

The plant material shade dried for period for two
weeks and it was finely coarse powdered using
mortal pestle. 110 gm of coarse powder extracted
with 95% ethanol in a soxhlet apparatus at 75 % C°
till complete extraction was achieved. The extract
was concentrated in water bath. The resulting
substance was an oily dark colour liquid. The final
extract was stored in a tightly closed container and

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 11761



© May 2026 | IJIRT | Volume 12 Issue 12 | ISSN: 2349-6002

kept in a cool place for studies. (14)

Fig no. 2 Extraction of Martynia annua fruit

Preliminary phytochemical screening:

The aqueous extract of Martynia annua was subjected
to preliminary phytochemical evaluation using
standard qualitative testing methods to detect the
presence of different classes of secondary
metabolites. The screening procedures were carried
out for identification of alkaloids, carbohydrates,
flavonoids, tannins, saponins, and phenolic
compounds (14,15). Development of characteristic
colour changes or formation of precipitates during the
reactions was considered as evidence for the presence
of the corresponding phytochemical constituents.

Sr.no. Test Inference
1. Alkaloid Present
2. Carbohydreate Present
3. Tannin present
4, Saponin present
5. Flavonoid present
6. Phenol present

Table no .1 Phytochemical screening
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Fig no. 3 Phytochemical tests
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» DPPH Radical Scavenging Assay (Antioxidant
Activity)

e  Principle: -

The DPPH test relies on the conversion of the purple-
colored DPPH radical to a yellow-colored diphenyl
picryl  hydrazine =~ when  antioxidants  are
present.Radical scavenging activity is indicated by
the drop in absorbance at 517 nm.

e  Preparation of Solutions: -

a) DPPH Solution:

A freshly prepared 0.1 mM DPPH solution was made
by dissolving 3.94 mg of DPPH in methanol. The
solution was protected from light and stored in dark
conditions until use.

b) Standard Solution:

A standard stock solution of ascorbic acid was
prepared by dissolving 100 mg of ascorbic acid in
100 mL of distilled water to obtain a concentration of
1000 pg/mL.

¢) Sample Solution:

The plant extract/sample solution was prepared in
distilled water to obtain a stock concentration of 200
pg/mL. From this stock solution, different
concentrations such as 20, 40, 60, 80, and 100 pg/mL
were prepared for antioxidant analysis.

e  Procedure: -

1. The antioxidant potential of the test samples was
evaluated using the DPPH (1,1-diphenyl-2-
picrylhydrazyl) free radical scavenging method.

2. In a microplate, 100 pL of each prepared
concentration (20-100 ug/mL) of the sample
solution was added separately.

3. To each well, 100 pL of methanolic DPPH
solution was added and the reaction mixture was
incubated in dark conditions for 30 minutes at
room temperature.

4. A change in color from deep violet to pale
yellow indicated free radical scavenging activity.
The absorbance of the reaction mixtures was
measured at 510 nm using a colorimeter.

5. The percentage of radical scavenging activity
was determined using the standard formula. (16)

DPPH radical scavenging activity (%) =
(Absorbance of control — Absorbance of test
sample) / Absorbance of control x 100
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» Nephroprotective Activity by MTT Assay

The nephroprotective potential of the test sample was
evaluated using the HEK-293 cell line through the
MTT assay method. The cells were cultured in
DMEM/F-12 medium supplemented with 10% fetal
bovine serum and 1% antibiotic solution, and
maintained at 37°C in a humidified atmosphere
containing 5% CO..

HEK-293 cells were seeded into a 96-well plate and
allowed to attach for 24 hours. After incubation, the
cells were treated with different concentrations of the
test sample (20, 40, 60, 80, and 100 upg/mL).
Nephrotoxicity was induced by treating the cells with
cisplatin (20 uM), followed by incubation for another
24 hours.

After completion of treatment, 20 pL of MTT reagent
(5 mg/mL) was added to each well and the plates
were incubated for 3—4 hours to allow formation of
formazan crystals by viable cells. The supernatant
was then removed carefully, and the crystals formed
were dissolved using 100 pL of DMSO.

The absorbance was measured at 550 nm using a
microplate reader. The nephroprotective activity of
the sample was determined based on its ability to
improve cell viability against cisplatin-induced
toxicity. The percentage of cell viability was
calculated using the standard formula (17,18,19,20)

Result: -

»

For Antioxidant Assay: The results of
antioxidant assay is given in table 09 and %
inhibition curve of ascorbic acid and ethanolic
extract is given in the figure 2. The maximum %
inhibition for ascorbic acid and Martynia annua
was 82.90% and 62.69% respectively at 100
pg/ml.The minimum % inhibition for ascorbic
acid and Martynia annua was 29.02% and
20.21% respectively at 20pg/ml. The IC50 value
of ascorbic acid and Martynia annua was 59.23
and 74.04 respectively. Results of antioxidant

assay indicated that the extract of Martynia
annua possess antioxidant activity.

Fig no. 4 DPPH Antioxidant assay 96- well

Cell Viability (%) = (Absorbance of treated cells / microplate
Absorbance of control cells) x 100
SE_No. Sample Concentration Absorbance at 510am Y IC=0
Code (ng/mL) Inhibition (ug/mL)
Test 1 Test2 Teat3 Mean
1 Control - 193 1893 193 193 - 5023
2 Standard 20 134 137 1.39 137 2002 %
{Ascorbic 40 131 129 1.33 1.31 3212 %
Acid) 60 0935 097 083 093 50.77%
20 0.82 085 079 082 37.51%
100 035 032 032 033 82.90%
3 Martynia 20 152 154 1.53 1.54 20.21% 74.04
anmua
Extract 40 1.34 133 1.37 133 30.05%
a0 1.07 111 1.14 1.11 42 49%
20 0.82 085 087 0.83 53.96%
100 0.68 0.72 073 072 62.69%
Table no. 2 Observation of Antioxidant activity
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»  Graphical presentation
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e  Graphical Representation-
Fig no. 5 Graphical presentation of martynia annua
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100 1232 | 1234 | 1236 | 1234 | 114% | 8.16%

Fig no. 7 Graphical presentation of effect of
concentration on % cell viability

Table no. 3 Effect of test compound against HEK-
293 cell line

» Interpretation :-

e  Antioxidant activity-

The Martynia annua extract's antioxidant activity as
determined by the DPPH free radical scavenging test
is shown in the data above. For both the standard and
the Martynia annua extract, the results showed a
concentration-dependent rise in % inhibition across
all tested concentrations. (20—100pg/mL). The
Martynia annua extract showed moderate radical
scavenging activity at lower concentrations, with
approximately 20-30% inhibition at 20 and 40
pg/mL, respectively. As the concentration increased,
the antioxidant activity improved significantly,
reaching around 55-63% inhibition at 80 and 100
pg/mL. Despite the standard's somewhat increased
scavenging activity, the Martynia annua extract
displayed substantial antioxidant potential, indicating
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the presence of bioactive phytoconstituents capable
of neutralizing free radicals. Overall, the findings
suggest that the Martynia annua extract possesses
significant antioxidant activity and may help protect
against oxidative stress related cellular damage.

e  Nephroprotective activity

Both the standard and Martynia annua extract clearly
enhance cell viability in concentration-dependent
manner when tested for nephroprotective efficacy
against cisplatin-induced damage in HEK-293 cells
using the MTT assay. Cisplatin significantly reduces
cell viability due to its cytotoxic effects; however,
treatment with the test samples provides notable
protection. At lower concentrations (2040 pg/mL),
the Martynia annua extract exhibits moderate
protection compared to the standard, indicating lower
initial efficacy. As the concentration increases (60—
100 pg/mL), a significant improvement in cell
viability is observed, with the Martynia annua extract
demonstrating  substantial ~ protective  activity,
although still slightly lower than the standard. At the
highest concentration, near-maximal cell viability is
achieved, confirming strong cytoprotective effects.
Overall, the findings suggest that the Martynia annua
extract possesses significant nephroprotective
potential against cisplatin-induced cellular damage,
likely through antioxidant and cell-protective
mechanisms, with scope for further optimization to
enhance its efficacy.

III. DISCUSSION

The present study demonstrated that the ethanolic
extract of Martynia annua fruit possesses significant
antioxidant and nephroprotective activity.
Preliminary phytochemical screening confirmed the
presence of flavonoids, phenolics, tannins, alkaloids,
and saponins, which may contribute to its therapeutic
effects. The extract showed concentration-dependent
antioxidant activity in the DPPH assay and
significantly improved cell viability against cisplatin-
induced toxicity in HEK-293 cell lines. These
findings suggest that the antioxidant
phytoconstituents present in the extract may help
protect renal cells from oxidative damage. Therefore,
Martynia annua fruit may serve as a potential natural
source for the development of nephroprotective
agents. However, further pharmacological and
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clinical studies are necessary to confirm its safety and
mechanism of action.
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