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ABSTRACT

Background: Oxidative injury plays a pivotal impact in the development of human diseases, and it is a major component
of the pathophysiology of several inflammation-linked human medical disorders.

Objective: The focus of this study was to evaluate the cytotoxicity and antioxidant potential of the fruit of Lagenaria

breviflora (Benth.) Roberty (LB).

Methods: The antioxidant capacity of L. breviflora's crude and solvent fractions was assessed using standard techniques
by measuring the total phenolic content, total flavonoid content, and DPPH radical scavenging activity. The data weQOre

analyzed using One-way ANOVA, and Dunnett's Multiple Comparison was used to establish the threshold.
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Results: The total flavonoid contents of fruit methanol extract, LB hexane, chloroform, and ethyl acetate fractions were
32.00 + 0.94, 224.32 +0.05, 224.06 +0.14, and 2615.67 + 13.20 mg gallic acid equivalent/g of extract, respectively. In
contrast, the total phenolic contents were 5218.83 + 3.18, 2615.67 * 13.20, and 4553.00 + 24.27 mg gallic acid
equivalent/g of extract, respectively. The crude extract of LB, hexane fraction, chloroform, and ethyl acetate fraction
displayed ICsp values of 242.57 £ 8.90, 262.91 £ 6.49, 96.17 £ 2.74, and 221.45 * 0.83 pg/mL, respectively, for their ability
to scavenge DPPH radicals. Ascorbic acid and rutin had ICsovalues of 2.76 + 0.01 and 20.6 + 9.26 pug/mL, respectively.

Conclusions: Fruit from L. breviflora (LB) exhibited strong antioxidant potential, which may have resulted from the fruit's

phenolic and flavonoid content. This demonstrates the reason this herb is used in traditional medicine.

Keywords: Oxidative stress, brine shrimp lethality assay, total phenolic contents, total flavonoid contents, DPPH,

Lagenaria breviflora fruit.

Table 1: The brine shrimp lethality effect of L. breviflora fruit

Extracts LCs; (pg/mL)
Lagenaria breviflora 257.71£0.12
Cyclophosphamide 224.74+0.35

Table 2: The percentage yield of L. breviflora partitioned fractions

Extracts Weight of Solvent  Weightof  %yield

methanol fractions (wiw)
extract (g) (g
partitioned
L. breviflora 10.02 Hexane 1.67 16.67
DCM 0.14 1.40
Ethyl 8.76 87.43
acetate

Table 3: The DPPH (ICsy). TPC. and TFC values of the extract and fractions

Extracts Solvents DPPH (ICs0) (pg/mL) TPC (ug GAE/g) TFC (mg QE/g)

L. breviflora fruit Crude 242.57 £8.90***/*+* ND 87.15£0,01%**
Hexane 262.91 £6.49***/*** 2615.67+13.20*** 224.320.05"
DCM 96,17+ 2. 7444+ 5218.83¢3.18" 224.06+0.14
Ethyl acetate 221.45£0.83*#/*++ 4553,00+ 24.27*** 32.00£0.94***

Ascorbic acid 2.76%0.01

Rutin 20.6£9.26

Graphical Abstract: Brine Shrimp Lethality and Antioxidant property of Lagenaria breviflora (Benth.) Roberty fruit crude

extract and fractions
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INTRODUCTION

Oxidative stress damages the chemical composition and
biological properties of biomolecules in the body. It
occurs due to excessive free radical formation or
insufficient antioxidant defenses [1,2,3]. This damage
contributes to the pathophysiology of various
inflammation-related human diseases [4]. Uncontrolled
lipoxidation is caused by Reactive Oxygen Species (ROS).
After hydroxyalkenals from lipid hydroperoxides are
broken down, malonyldialdehyde (MDA) is the
byproduct. MDA functions as a lipid peroxidation
indicator since it is a persistent consequence of the
process [5]. Superoxide dismutase (SOD) is an
antioxidant enzyme that defends the body, while MDA,
produced during lipid peroxidation, serves as a marker of
oxidative stress [6]. Elevated levels of MDA can be
attributed to intracellular and cell wall damage caused by
elevated ROS [7]. An increase in ROS production may be
the cause of the rise in MDA levels in these patients, as
ROS production led to excessive oxidative damage.
Increased ROS harms all body cells, including
mononuclear cells, which in turn induces the damaged
cells to produce more inflammatory markers like TNF-a
and NF-Kappa B [8,9]. Phytochemicals are necessary as
antioxidants to prevent and treat ROS-related illnesses
caused by redox imbalances in the body [10]. Diverse
phytochemical compounds, such as flavonoids and
phenolic compounds, have been identified in medicinal
plants. These bioactive compounds act as antioxidants,
protecting against ROS-induced oxidative damage [11].
Herbs from African countries have been found to possess
these valuable compounds, which are utilized in
phytomedicine [12].

Tropical African woods are home to L. breviflora, a
perennial climber in the Cucurbitaceae family. The fruits
of this plant have an ovoid shape of about 9 cm long and
feature creamy dots on a dark green background. The
leaves have a unique scabrid and sandpapery texture.

The fruit has been used for medicinal purposes for a long
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time to treat human measles, gastrointestinal problems,
and microbiological ailments in West Africa [13].
Common in West Tropical Africa, particularly Nigeria, it is
known for its distinct antibacterial and antiviral
properties [13] Among other Cucurbitaceae species, the
L. breviflora plant is distinctive among Nigerian
indigenous communities due to its considerable
therapeutic potential [14]. Additionally, it is known that
the fruit of L. breviflora contains compounds that can
serve as environmentally friendly antibacterial agents
that protect poultry species from bacterial disease [15].
According to Ezim et al. [16] L. breviflora's phytochemical
analysis indicates a range of chemical components, such
as saponins and phenolic acids. In West Africa, L.
breviflora is widely recognized for its application in the
treatment of microbiological illnesses and
gastrointestinal issues. However, there has not been any
information released regarding the fruit's overall toxicity
to brine shrimp or the antioxidant qualities of the extract
and its fractions. Thus, the cytotoxicity and antioxidant
qualities of the fruit were investigated in this present

research.

MATERIALS AND METHODS

Plant collection, extraction, and partitioning: Fresh
fruits of L. breviflora were collected in Oluponna (7° 35’
34.7" N 4° 11' 27.5" E), Osun state of Nigeria on 19th of
February 2024. The plant was identified and validated in
Bowen University Herbarium, Iwo where a voucher
specimen (BUH: 091) was deposited. Using a grinding
machine, L. breviflora was gathered, dried, and ground
into a coarse powder. Following a 72-hour maceration
period at room temperature (27+2 2C) with periodic
shaking and stirring, the powdered samples were filtered
using Whatman (Number 1) filter paper and a new wool
plug. Using a rotating evaporator (Buchi Rotavapour R-
210, Switzerland), the filtrates were concentrated
in vacuo. The yield (%) was computed and the weights of

the crude extracts were established.
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Solvent-solvent partitioning: The modified guidelines
[17] were followed for solvent-solvent partitioning.
Crude extracts of the fruit L. breviflora were redissolved
in a 3:1 methanol-to-water ratio and then transferred
into separating funnels. The n-hexane, dichloromethane
(DCM), and ethyl acetate extracts were each combined
with 50 mL aliquots of the respective solvents. The
combined layers were then evaporated separately under
a vacuum to obtain dried fractions, which were stored in
an airtight container. The yield percentage was then

calculated.

Brine shrimp lethality assay: 30 mg of cyclophosphamide
(standard) and the dried methanol extracts were
redissolved in 3 mL of methanol to yield a 10 mg/mL
(10,000 pg/mL) extract solution for the toxicity test.
Subsequently, concentrations of 1, 2, 5, 10, 100, and 500
pug/mL were prepared [17,18]. Forty-eight hours post-
hatching, ten nauplii were transferred into each sample
vial using a 23 cm disposable Pasteur pipette and
exposed to light for 24 hours. The experiment was set up
in triplicates, with seawater serving as the sole control.
When nauplii remained at the bottom of test tubes and
were motionless, they were deemed dead. Finney's
Probit analysis was used to estimate the lethal
concentration of plant extract (LCso) at 95 percent
confidence intervals that cause 50% death of brine

prawns based on 24-hour counts of surviving nauplii.

Diphenyl picryl hydrazyl (DPPH) antioxidant assay: With
minor adjustments, the methanol extract's and the
fractions' capacity to scavenge free radicals were
assessed using the techniques outlined by Ogunlakin et
al. [19]. For the DPPH test, 3 mL (0.004%) of 1, 1-diphenyl-
2-picryl-hydrazyl-hydrate (DPPH) was mixed with 2 mL of
methanol solution of L. breviflora fruit raw extract,
solvent divisions, and reference standards (rutin and
vitamin C) at different concentrations (200, 100, 50, 25,
12.5, 6.25, and 3.125 pug/mL) added separately. A test

sample of 2 mL of methanol was added to the control.
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After giving the reaction mixtures a good shake, they
were left in the darkroom for half an hour at 27 °C. With
the aid of a UV-VIS spectrophotometer (Spectrumlab
752S), the value of the absorption rate of the sample was
measured at 517 nm. The absorbance was then
translated into a percentage inhibition using the formula
[1-absorbance of solution with sample and
DPPH/absorbance of solution with DPPH] x 100. Plotting
the sample scavenging activity versus the test sample
concentration (using linear regression analysis) allowed
for the calculation of the percentage inhibition

concentration (ICso) value.

Measurement of total phenolic content (TPC): In the
analysis, Folin-Ciocalteu spectrophotometric technique
was used to determine the overall phenolic compound of
the methanol extracts and partitions [20]. Each test
sample consisted of one milliliter (aliquot) mixed with
five milliliters of diluted Folin-Ciocalteu's phenol reagent
(100 pg/mL). After a 5-minute incubation, 4 mL of Na,CO3
solution in purified water (7.5 g/100 mL) was added to
each vial, and the mixture was then incubated in the
darkroom for half an hour at a temperature of 27 °C. A
blank sample was prepared using 1 mL of methanol. Each
sample was tested three times, and the absorbance of
the mixture was measured at 765 nm using a UV-VIS
spectrophotometer (Spectrumlab 752S) after a 30-
minute incubation period. The straight-line dose-effect
relationship regression curve (Figure 1) produced from
the absorbance of gallic acid was used to quantify the
total phenolic content. Gallic acid equivalent to mg/g of
dry mass of extracts was the TPC result. The following
formula was used to determine the TPC in the plant

extract:

TPC—CV
M

Where V = extract volume (mL), M = weight of plant
extract (0.03 g), and C is the corresponding Gallic acid

concentration determined using calibration curve

ug/mL.
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Measurement of total flavonoid content (TFC): The
colorimetry technique using aluminum chloride in this
investigation was adapted from a method described by
Sonibare et al. [21]. To create the calibration curve
(Figure 2), quercetin was dissolved in ethanol at
concentrations ranging from 100 to 6.25 pg/mL and used
as the standard. Test samples, consisting of thirty
milligrams of the substance, were dissolved in 30 mL of
methanol. Each test solution was then mixed individually
with 2.8 mL of methanol, 0.1 mL of 1% aluminum
chloride, 0.1 mL of 1 M potassium acetate, and 1 mL of
either the reduced quercetin solution or the test sample.
Instead of adding 1% aluminum chloride, an equivalent
amount of distilled water was added to the mixture. Each
of the samples underwent three examinations. After the
reaction was incubated for half an hour at a temperature
of 27°C, the absorbance of the reaction at 415 nm was
measured using the UV-VIS spectrophotometer
(Spectrumlab 752S). The overall flavonoid concentration
for every examined sample was quantified through the
use of the comparable amount of quercetin (mg
Quercetin equivalent per gram of extract), using the
calculation developed from the quercetin curve of

calibration.

Statistical analysis: Each test result is presented as the

Table 1: The brine shrimp lethality effect of L. breviflora fruit

Extracts

L. breviflora

Cyclophosphamide
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mean * standard deviation.The trials were performed
three times for maximum accuracy. The data obtained
were analyzed using GraphPad (Version 9.0). Statistical
differences between the categories were examined using
a one-way ANOVA and Dunnett’s Multiple Comparison

Test with a significance threshold of p < 0.05.

RESULTS

According to Table 1, the methanol extract and
cyclophosphamide (standard) had LCsg values of 257.71 +
0.12 ug/mL and 224.74+0.35 pg/mL, respectively, in the
brine shrimp lethality assay (BSLA). Table 2 shows the
yields of the pure extract, hexane, DCM, and ethyl
acetate fractions, which were 1.90%, 1.67%, 0.14%, and
87.6%, respectively. The extract of L. breviflora fruit,
hexane, DCM, and ethyl acetate fractions had DPPH ICsg
levels of 242.57 + 8.90, 262.91 * 6.49, 96.17 + 2.74, and
221.45 + 0.83 pg/mL, respectively (Table 3). The total
phenolic contents of LB hexane, chloroform, and ethyl
acetate fractions were 2615.67 + 13.20, 5218.83 + 3.18,
and 4553.00 + 24.27 mg gallic acid equivalent/g of
extract, respectively. The fruit methanol extract, hexane,
chloroform, and ethyl acetate fractions had total
flavonoid contents of 87.15 + 9.01, 224.32 +0.05, 224.06
+ 0.14, and 32.00 + 0.94 mg gallic acid equivalent/g of

extract, respectively (Table 4).

LCso (ng/mL)

257.71+0.12
224.74 £ 0.35

The means + SD for the data sets are presented. P<0.05 was used for Dunnett's Multiple Comparison Test after a one-way ANOVA. There is no significant

difference between the values.
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Table 2: The percentage yield of L. breviflora partitioned fractions
Methanol Extract Weight of methanol extract Solvent Weight of fractions (g) % yield (w/w)
(g) partitioned
(% yield)
L. breviflora (1.90) 10.02 Hexane 1.67 16.67
DCM 0.14 1.40
Ethyl acetate  8.76 87.43
Table 3: The DPPH (ICso), TPC, and TFC values of the extract and fractions
Extracts Solvents DPPH (ICsp) (ng/mL) TPC (ng GAE/g) TFC (mg QE/g)
L. breviflora fruit Crude 242.57 + 8.90*** [ ** ND 87.15 £ 9.01***
Hexane 262.91 £ 6.49*** [*** 2615.67 £ 13.20*** 224.32 +0.05"
DCM 96.17 + 2.74%** [*** 5218.83 + 3.18" 224.06 £0.14

Ethyl acetate

Ascorbic acid

Rutin 20.6 £9.26

221.45 + 0.83*** [***

2.76 £0.01

4553.00 + 24.27***  32.00 £ 0.94***

The data is presented as mean + SEM for n = 3. An ANOVA is conducted first, followed by Dunnett's Multiple Comparison Test at P<0.05. The extract or

fraction with the highest TPC and TFC from each solvent, marked with the letter "H," was compared with other extracts. Symbols *, **, and *** denote

different levels of significance. If there is no discernible change between "H" or the same solvent extracts and fractions, it is indicated by NS. The ICso DPPH

of each extract was compared to standards (rutin and ascorbic acid), and the results showed that the levels of significance differed from the standards in

the following order: ND (not detected), NS (no significant difference from the standards), **, ***, or an asterisk separated by (/).

DISCUSSION

Many human diseases, including cancer, diabetes,
atherosclerosis, and inflammatory arthritis, are made
worse by oxidative damage [22,23]. Due to the strong
antioxidant activity, poor solubility, and potential health
risks of synthetic antioxidants, their usage has been
restricted. This has led to the investigation of several
natural compounds and antioxidants as first-line

therapies for polycystic ovarian syndrome (PCOS) [27]. To

discover new antioxidants, a variety of plant species have
recently been studied [28, 29]. When food lacks
adequate phyto-antioxidants, which are crucial for
medicinal purposes, the body becomes more vulnerable

to ROS-induced damage.

The evaluation of L. breviflora's cytotoxicity indicated the
presence of potential toxicity in addition to other
biological activities, such as anticancer activity [31-35].

Together with other principles important to medicine,
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the bulk of detrimental bioactive principles are
infrequently biosynthesized in therapeutic herbs [35].
Recognizing that the toxicity assessment is not the only
factor in determining the plant's overall safety profile is
crucial, and it should be done with caution [36]. Meyer's
cytotoxicity index [37] indicated that the methanol
extract of L. breviflora is non-toxic, with an LCsp > 1000
pg/mL. The cytotoxicity level of this plant extract was
categorized further using Clarkson's criterion [38].
Research has shown that potentially toxic bioactive
compounds are sometimes produced along with other
important medicinal principles in plants [39]. The recent
emphasis on assessing the toxicity of medicinal herbs and
phytomedicines suggests that phytotoxicity should be
seen as a valuable aid in drug research and development,
rather than a drawback of herbal medicine. Many
medical conditions including diabetes, atherosclerosis,
inflammatory arthritis, and cancer, are aggravated by
oxidative damage. Artificial antioxidants have been used
cautiously due to their high activity, low solubility, and
potential health risks [40, 41]. Consequently, there is a
need for safer, more soluble organic antioxidants. Recent
investigations have focused on exploring a wide variety
of plant species to discover novel antioxidants [42—-44].
Phyto-antioxidants, which are important therapeutic
benefits in food, have been found to effectively reduce
the susceptibility to ROS [45]. They are easily obtainable

and pose minimal risk.

The remarkable antioxidant qualities of L. breviflora fruit
may be attributed to its high flavonoid and phenol
content. Because of their high total phenolic content
(TPC), these two fractions—DCM and ethyl acetate—are
potent sources of antioxidants. These results, which are
consistent with previous studies relating antioxidant
capabilities to phenolic and flavonoid components,
support the potential health benefits of L. breviflora fruit

in avoiding disorders associated with oxidative stress.
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The ability of L. breviflora fruit and its solvent fractions to
scavenge DPPH radicals further supports their
antioxidant activity. The plant's relatively low ICso values
demonstrate strong antioxidant activity comparable to
benchmarks like rutin and ascorbic acid, indicating its
effectiveness as a natural antioxidant. Phenols, which are
important components of medicinal plants because of
their -OH functional group, have numerous therapeutic
benefits, one of which is free radical scavenging [46].
Several studies confirm a strong correlation between
phenolic content and antioxidant capacity. The
remarkable scavenging properties of the extract and
solvent fractions investigated during this work may be
attributed to the hydroxyl functional groups present in
the structural framework of the phenolic compound
molecules. [48]. The plant's rich phytochemical profile is
confirmed by the observed phytochemical composition,
which includes phenolic acids, following previous studies
on L. breviflora [49]. The plant has long been used to cure
a wide range of ailments, including gastrointestinal
problems and microbial infections, and these bioactive
compounds support this use. They also enhance the

medicinal properties of the plant [50,51].
CONCLUSION

As a naturally occurring source of antioxidants, the fruit
of L. breviflora was found to have medicinal potential.
However, more research is required to clarify its modes
of action, evaluate its in-vivo safety profile, and
investigate its possible use in nutraceutical and

pharmaceutical formulations.

List of abbreviations: MDA, Malonyldialdehyde; ROS,
Reactive Oxygen Species; SOD, Superoxide dismutase;
cm, Centimeters; mg/mL, Milligram per milliliter; pg/mL,
Microgram per milliliter; nm, nanometer; ICs, Inhibition
concentration; mL, milliliter; g, Gram; equivalent/g,

Equivalent per gram.
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