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Abstract

Parkinson’s disease (PD) is a progressive neurodegenerative disorder characterized by dopaminergic neuronal loss,
oxidative stress, neuroinflammation, and neurotransmitter imbalance. The present study evaluated the
antiparkinsonian and neuroprotective potential of the ethanolic extract of Bombax ceiba flowers using in vitro and in
vivo experimental models. The plant material was standardized, extracted with ethanol, and subjected to
phytochemical screening and thin-layer chromatography. The ethanolic extract showed an 8.33% yield and contained
alkaloids and flavonoids. Among the evaluated fractions, the ethanol:ethyl acetate fraction exhibited the highest DPPH
radical-scavenging activity (83.89% inhibition at 500 pg/mL) with an ICso of 94.82 pg/mL, compared with 82.05
pg/mL for the standard. Acute oral toxicity evaluation according to OECD 423 indicated relative safety at lower doses,
and 200 and 400 mg/kg doses were selected for pharmacological evaluation. Antiparkinsonian activity was assessed
in Rotenone- and MPTP-induced PD models using Rotarod performance, neurotransmitter estimation, antioxidant
enzymes, TNF-0, and histopathological examination. The ethanolic extract improved motor coordination, restored
dopamine, serotonin, and noradrenaline levels, enhanced SOD and catalase activities, and reduced TNF-a levels.
Histopathological findings demonstrated reduced neuronal degeneration and inflammatory changes, with greater
neuroprotection at 400 mg/kg. Overall, the findings demonstrate significant antioxidant, neuroprotective, and
antiparkinsonian potential of Bombax ceiba flowers.
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1. Introduction

Natural products obtained from plants are important
sources of biologically active compounds with
therapeutic, nutritional, cosmetic, and industrial
applications. Medicinal plants contain diverse
phytoconstituents, including alkaloids, flavonoids,
glycosides, tannins, terpenoids, steroids, phenolic
compounds, and volatile oils, which contribute to their
wide range of pharmacological activities and have
supported the development of modern medicines and
nutraceuticals [1,2]. The extraction, separation,
purification, and  identification = of  these
phytoconstituents ~ are  important  steps  in
phytochemical research. The efficiency of extraction
depends on several factors, including solvent polarity,
temperature, extraction time, particle size, solvent-to-
material ratio, and the chemical nature of the
constituents. Conventional and modern extraction
techniques, followed by chromatographic and
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spectroscopic methods, facilitate the isolation and
characterization of biologically active compounds
from medicinal plants [3-6].

Parkinson’s disease (PD) is a progressive
neurodegenerative disorder characterized
predominantly by degeneration of dopaminergic
neurons in the substantia nigra and subsequent
reduction of dopamine levels in the striatum. Although
the precise etiology of PD remains incompletely
understood, several factors, including mitochondrial
dysfunction, oxidative stress, neuroinflammation,
abnormal protein accumulation, genetic factors, and
environmental influences, contribute to its
pathogenesis and progression [7-11]. Oxidative stress
and impaired mitochondrial function promote
excessive generation of reactive oxygen species, lipid
and protein oxidation, depletion of endogenous
antioxidant defenses, and neuronal damage [12,13].
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Furthermore, o-synuclein aggregation, persistent
neuroinflammation, excitotoxicity, and apoptosis
contribute to progressive neuronal degeneration in PD
[14,16].

The limitations associated with conventional
therapeutic approaches and the multifactorial nature of
neurodegeneration have increased interest in
medicinal plants and naturally occurring bioactive
compounds as potential neuroprotective agents.
Phytochemicals such as polyphenols, flavonoids,
alkaloids, and terpenoids have demonstrated
antioxidant, anti-inflammatory, anti-apoptotic, and
mitochondrial ~ protective  activities  through
modulation of multiple pathological pathways [17-20].
Several naturally occurring compounds, including
quercetin, apigenin, chlorogenic acid, hydroxytyrosol,
and schisandrin B, have demonstrated promising
neuroprotective effects in experimental models by
reducing oxidative stress, neuroinflammation,
mitochondrial dysfunction, and neuronal damage [21-
26]. Preclinical investigations further suggest that
plant-derived compounds and herbal extracts may
protect dopaminergic neurons and improve behavioral
abnormalities associated with neurodegenerative
disorders [27,28].

Among medicinal plants, Bombax ceiba Linn.,
commonly known as the Red Silk Cotton Tree or
Semal, is a large deciduous tree widely distributed in
tropical and subtropical regions of Asia. The plant has
traditionally been used in various systems of medicine
for the management of inflammation, gastrointestinal
disorders, wounds, skin disorders, diabetes, and other
ailments. Different parts of Bombax ceiba, particularly
its flowers, contain several bioactive
phytoconstituents, including flavonoids, phenolic
compounds, tannins, glycosides, saponins, alkaloids,
and terpenoids. These constituents are associated with
diverse = pharmacological activities, including
antioxidant, anti-inflammatory, antimicrobial,
antidiabetic, hepatoprotective, and neuroprotective
effects [29,30,31].

The antioxidant and neuroprotective properties of
Bombax ceiba are of particular interest in the context
of Parkinson’s disease, where oxidative stress,
neuroinflammation, mitochondrial dysfunction, and
neuronal degeneration play important roles in disease
progression. Experimental studies have reported
beneficial effects of Bombax ceiba and its
phytoconstituents in models of neurological disorders,
supporting further investigation of its potential
neuroprotective  and  anti-Parkinson  activity
[30,32,33]. Therefore, systematic phytochemical and
pharmacological evaluation of Bombax ceiba,
particularly its flowers, may provide valuable
evidence regarding its potential as a natural source of
neuroprotective agents and as a possible
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complementary therapeutic approach for Parkinson’s
disease.

2. Materials and Methods

Materials

The study utilized Bombax ceiba flowers, ethanol,
petroleum ether, chloroform, ethyl acetate, methanol,
ferric chloride, H.SO4, HCI, iodine, DPPH, ascorbic
acid, phytochemical screening reagents, silica gel,
TLC plates, and other required chromatographic
solvents and reagents. Healthy adult Wistar rats were
used as experimental animals, with Levodopa as the
standard drug. Materials for biochemical and
histopathological investigations included phosphate
buffer, normal saline, formalin, paraffin wax, xylene,
and hematoxylin—eosin stains. Major equipment
included Soxhlet apparatus, rotary vacuum evaporator,

UV-Visible spectrophotometer, centrifuge,
homogenizer, Rotarod apparatus, microtome, and light
microscope.

Methods

Standardization of Plant Material

The Bombax ceiba plant material was standardized by
evaluating macroscopic and microscopic
characteristics and pharmacopoeial parameters,
including total ash, water-soluble ash, acid-insoluble
ash, and moisture content, following Indian
Pharmacopoeia (1996). Total ash was determined by
incinerating 2 g of air-dried drug at <450°C. Water-
soluble and acid-insoluble ash were determined by
treating the ash with water and 2 M HCl, respectively,
followed by filtration, ignition, and weighing.
Moisture content was determined by loss on drying.
[34]

Extraction of Bombax ceiba Flowers

Coarsely powdered Bombax ceiba flowers (95 g) were
first macerated with 800 mL petroleum ether for 24 h
at room temperature, filtered, and the marc was air-
dried. The marc was then extracted with 800 mL
ethanol in a Soxhlet apparatus at 60°C for 24 h until
exhaustion. The extract was filtered, concentrated
under reduced pressure using a rotary vacuum
evaporator, and approximately 50 mL of semisolid
ethanolic extract was obtained and stored in an airtight
container for further evaluation. [35]

Preliminary Phytochemical Screening

The ethanolic extract of Bombax ceiba was subjected
to preliminary phytochemical screening for the
detection of carbohydrates, alkaloids, saponins,
tannins, terpenoids, glycosides, steroids, phenols,
amino acids, flavonoids, and anthraquinones using
standard qualitative chemical tests. Carbohydrates
were identified by Molisch’s test, alkaloids by Hager’s
test, saponins by the foam test, tannins and phenols by
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ferric chloride test, terpenoids and steroids by
Salkowski’s test, glycosides by Keller—Killiani test,
amino acids by ninhydrin test, flavonoids by ferric
chloride and lead acetate tests, and anthraquinones by
the benzene—ammonia test. [36,37]

Thin Layer Chromatography

TLC plates were prepared using silica gel-G slurry and
activated at 105°C for 30 min. The extract was applied
approximately 2 cm above the bottom of the plate
using a capillary tube and allowed to dry. The
developing chamber was saturated with the mobile
phase for 30 min, after which the plate was developed
until the solvent travelled approximately 10-15 cm.
The plate was then removed, dried, and examined
visually and under UV light using suitable
visualization reagents such as vanillin-H.SO. and
methanolic ferric chloride. The Rf values of the
separated spots were subsequently calculated.
(Harborne, 1998; Stahl, 2005; Wagner, 1996)
Column Chromatography of Active Extract

The active extract was subjected to column
chromatography for separation and purification of
bioactive phytoconstituents. A cylindrical
chromatographic column of 40 cm height and 3.5 cm
diameter was packed with silica gel (60—120#) as the
stationary phase using n-hexane. The extract was
mixed with silica powder to obtain a free-flowing
material and carefully loaded onto the column. Cotton
was placed at the bottom and above the sample to
maintain uniform packing and prevent disturbance
during elution. The column was eluted isocratically
using petroleum ether, chloroform, and ethyl acetate as
mobile phases at a flow rate of 68 drops/min. Five
fractions of 200 mL each were collected separately and
dried at room temperature for further evaluation.
[38,39]

Phytoconstituent Tests of Bioactive Fractions

The bioactive fractions obtained from column
chromatography were subjected to preliminary
phytochemical tests for the detection of carbohydrates,
alkaloids, saponins, tannins, terpenoids, glycosides,
steroids, phenols, amino acids, flavonoids, and
anthraquinones. Carbohydrates were detected by
Molisch’s test, alkaloids by Hager’s test, saponins by
the foam test, tannins and phenols by ferric chloride
test, terpenoids and steroids by Salkowski’s test,
glycosides by Keller—Killiani test, amino acids by
ninhydrin test, flavonoids by ferric chloride and lead
acetate tests, and anthraquinones by the benzene—
ammonia test. The development of characteristic
colours or precipitates was considered indicative of the
respective phytoconstituents. [40,41]

In vitro DPPH Activity

The free radical scavenging activity of the extracts was
evaluated using the DPPH assay, with ascorbic acid as
the standard. The extracts were prepared in methanol
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at 1 mg/mL and diluted to concentrations of 25, 50, 75,
100, 200, 300, and 400 pg/mL. Each dilution (1 mL)
was mixed with 1 mL of DPPH solution in methanol
and incubated for 30 min at room temperature.
Absorbance was measured at 517 nm using a UV—
Visible spectrophotometer. The percentage of DPPH
scavenging activity was calculated using the
absorbance of the control and sample. Ascorbic acid
solutions were treated similarly, and all samples were
analyzed in triplicate. [42]

In vivo Study

Acute Oral Toxicity Study

The acute oral toxicity of the ethanolic extract of
Bombax ceiba flowers was evaluated according to
OECD Guideline 423 (Acute Toxic Class Method).
[43] Healthy adult Wistar rats were fasted overnight
with water provided ad libitum and administered the
extract orally at different dose levels. Animals were
observed during the first 4 h, periodically for 24 h, and
subsequently for 14 days for behavioral, neurological,
autonomic, and other signs of toxicity, including
changes in skin, fur, eyes, salivation, tremors,
convulsions, lethargy, sleep, coma, and mortality.
Based on the toxicity findings, doses of 200 and 400
mg/kg body weight were selected for evaluation of
antiparkinsonian activity.

Experimental Design

The animals were randomly divided into five groups,
with six animals in each group. Group I served as the
normal control and received normal saline without
Parkinson’s disease induction. Group II served as the
disease control and received Parkinson’s induction
without treatment. Group III served as the standard
control and received Levodopa following Parkinson’s
induction. Groups IV and V served as low- and high-
dose test groups and received ethanolic extract of
Bombax ceiba flowers at 200 and 400 mg/kg body
weight, respectively, following Parkinson’s induction.
All treatments were administered orally once daily
throughout the experimental period.

Induction of Parkinson’s Disease

Parkinsonism was experimentally induced in Wistar
rats using the Rotenone/MPTP-induced neurotoxicity
model. [44] Rotenone was freshly prepared in a
suitable vehicle and administered according to the
experimental protocol. The induced animals exhibited
characteristic Parkinsonian alterations, including
muscular rigidity, tremors, bradykinesia, postural
instability, and impaired motor coordination. Animals
in the disease control, standard control, and test groups
received Rotenone/MPTP, whereas the normal control
group received normal saline.

Drug Treatment Schedule

The ethanolic extract of Bombax ceiba flowers and
Levodopa were administered orally once daily
throughout the experimental period. Group I received
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normal saline, Group II received Rotenone/MPTP
only, Group III received Levodopa, and Groups IV and
V received the ethanolic extract at 200 and 400 mg/kg
body weight, respectively. At the end of the
experimental period, behavioral and biochemical
parameters were evaluated.

Evaluation of Behavioral Parameters

Rotarod Test

The Rotarod test was used to evaluate motor
coordination and muscular balance in experimental
animals. [49] Animals were trained to remain on the
rotating rod before testing. During the test, each rat
was placed individually on the rotating rod, and the
fall-off time was recorded in seconds. A reduction in
fall-off time indicated impaired motor coordination
and muscular strength, whereas increased retention
time indicated improvement in motor performance
following treatment.

Biochemical Estimation

At the end of the experimental period, animals were
sacrificed under anesthesia and brain tissues were
isolated, washed with ice-cold normal saline, and
homogenized in phosphate buffer. The homogenate
was centrifuged, and the resulting supernatant was
used for estimation of biochemical parameters.
Estimation of Dopamine

Brain dopamine levels were estimated using standard
biochemical assay procedures. [45] Changes in
dopamine levels were assessed to evaluate
dopaminergic neurodegeneration and the
antiparkinsonian effect of treatment.

Estimation of Superoxide Dismutase

Superoxide dismutase (SOD) activity was estimated to
assess the antioxidant defense status of brain tissue. [5]
Changes in SOD activity were used to evaluate
oxidative stress associated with Parkinsonian
neurotoxicity.

Estimation of Catalase

Catalase activity was estimated using standard
biochemical methods to assess endogenous
antioxidant activity in brain tissue. [46]

Estimation of TNF-a

Tumor necrosis factor-alpha (TNF-a) levels were
estimated by ELISA to assess neuroinflammatory
changes associated with Parkinsonian
neurodegeneration. [47]

Estimation of Serotonin and Noradrenaline
Serotonin and noradrenaline levels were estimated
from brain homogenates using standard biochemical
assay procedures. Alterations in these
neurotransmitters ~ were  evaluated to  assess
neurochemical changes associated with Parkinsonian
neurodegeneration.

Histopathological Examination

Following completion of the study, brain tissues were
isolated under anesthesia, and the substantia nigra and

IJDDT Volume 16 Issue 86s 2026

striatum were fixed in 10% formalin. The tissues were
dehydrated using graded alcohol, cleared with xylene,
embedded in paraffin wax, sectioned at approximately
5 um using a microtome, and stained with hematoxylin
and eosin (H&E). [48] The stained sections were
examined under a light microscope for neuronal
degeneration, dopaminergic neuronal loss,
cytoplasmic vacuolation, inflammatory infiltration,
necrosis, and other structural abnormalities.
3. Results
Collection and Drying
Collection of Bombax ceiba: Healthy and mature
leaves of Bombax ceiba were collected from
natural/cultivated sources, inspected, cleaned, and
washed with distilled water to remove dirt and
contaminants.
Drying of Bombax ceiba: The cleaned leaves were
shade-dried at room temperature or oven-dried at 40—
50°C. The dried material was coarsely powdered and
stored in an airtight container until further extraction
and analysis.
Authentication
The collected Bombax ceiba plant material was
authenticated by the Department of Botany, ased on its
morphological characteristics.
Standardization of plants materials:
The physicochemical evaluation of Bombax ceiba
extract showed a total ash value of 6%, acid insoluble
ash value of 1.5%, water soluble ash value of 4%, and
moisture content of 8%. These results indicate good
purity, acceptable quality, and stability of the extract,
confirming its suitability for further phytochemical
and pharmacological investigations.
Extraction
Table 1: Yield of various extracts
obtained from the whole plant

powder
S Evaluat|Colo Nat |Percenta
r. ion r ure |ge Yield
N Paramet (%
0. ers W/W)
1. Ethanol Brow| Semisolid 833
n and
sticky

Preliminary  Phytochemical  Screening for
Various Extracts
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Figure 1: Preliminary Phytochemical Screening
for Various Extracts

The ethanolic extract of Bombax ceiba was subjected
to preliminary phytochemical screening, which
revealed the presence of alkaloids as confirmed by
positive results in Dragendorff’s and Wagner’s tests.
However, carbohydrates, glycosides, flavonoids,
steroids, tannins, and phenolic compounds were found
to be absent. These findings indicate that the extract
primarily contains alkaloidal constituents, which may
contribute to its potential biological activity.

7.1 TLC for phytoconstituents

Table 2: TLC for phytoconstituents

Mobil
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Preliminary Phytochemical Test of Bombax

ceiba

The phytochemical screening of different fractions of
Bombax ceiba revealed the presence of flavonoids in
all fractions, indicating that they are the major
phytoconstituents of the extract. Alkaloids were
detected only in the n-hexane, ethanol:ethyl acetate,
and ethanol fractions, while carbohydrates, glycosides,
steroids,  triterpenoids, and  tannins/phenolic
compounds were found to be absent in all fractions.
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The widespread presence of flavonoids suggests that
they may be primarily responsible for the observed
biological activities of the extract. Among the
fractions, the ethanol and ethanol:ethyl acetate
fractions showed the presence of both flavonoids and
alkaloids, indicating their potential for higher
pharmacological activity.

TLC for phytoconstituents

Table 3: TLC for phytoconstituents

Rf value
Ethan
Mobi n- ol:
Phytoconstit l(; ! Hexa | Ethyl Etha
uents ne acetat nol
phase fracti
fracti e
. on
on fracti
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n_
hexan
Alkaloid © 0.7 | 035 | 024
ethan
ol
6:4
n_
Hexa
. ne:
Flavonoid 0.98 0.47 0.87
Ethan
ol
6:4
In vitro DPPH Activity

The DPPH assay demonstrated concentration-
dependent antioxidant activity in all Bombax ceiba
fractions. The ethanol:ethyl acetate fraction showed
the highest activity, with 83.89% inhibition at 500
pg/mL, followed by the ethyl acetate and ethanol
fractions, whereas the n-hexane fraction showed
comparatively lower activity. The ethanol:ethyl
acetate fraction exhibited an ICso of 94.82 pg/mL,
which was comparable to the standard (82.05 pg/mL).
The higher antioxidant activity of this fraction may be
attributed to its greater content of phenolic and
flavonoid constituents, indicating its potential as a
potent free-radical-scavenging fraction.
Table 4: ICso (ug/ml) value

Sr. ICso

No. Sample Code (ug/ml)
2.

1 Methanol (Standard) 82.05
pg/ml

Ethanol: Ethyl acetate 94.82

2 .

fraction pg/ml
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In Vivo Activity

Acute Oral Toxicity Study

The acute oral toxicity study of the ethanolic extract of
Bombax ceiba flowers was conducted according to
OECD Guideline No. 423. Animals were monitored
for the first 4 h and periodically for 14 days. No
significant toxicity was observed at lower doses,
whereas mortality occurred at 1000 mg/kg on day 7
and at 2000 mg/kg on day 5, preceded by reduced
locomotor activity, lethargy, and decreased food
intake. Based on these findings, the extract was
considered relatively safe at lower doses, and 200 and
400 mg/kg were selected for further pharmacological
evaluation.

Effect of Ethanolic Extract of Bombax ceiba
Flowers in Rotenone-Induced Parkinson’s Disease
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Figure 2: Effect of Ethanolic Extract of Bombax
ceiba Flowers on Rotarod Performance in
Rotenone-Induced Parkinson’s Disease Model

Effect of Ethanolic Extract of Bombax ceiba
Flowers on Dopamine Level in Rotenone-Induced
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Figure 3: Effect of Ethanolic Extract of Bombax
ceiba Flowers on Dopamine Level in Rotenone-
Induced Parkinson’s Disease Model

Effect of Ethanolic Extract of Bombax ceiba
Flowers on SOD Level in Rotenone-Induced
Parkinson’s Disease Model
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Figure 4: Effect of Ethanolic Extract of Bombax
ceiba Flowers on SOD Level in Rotenone-Induced
Parkinson’s Disease Model

Effect of Ethanolic Extract of Bombax ceiba
Flowers on Catalase Level in Rotenone-Induced

Catalase
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Figure 5: Effect of Ethanolic Extract of Bombax

Control %i;:gﬁ Standard
ceiba Flowers on Catalase Level in Rotenone-
Induced Parkinson’s Disease Model

Effect of Ethanolic Extract of Bombax ceiba
Flowers on TNF-a Level in Rotenone-Induced

TNF-a (pg/mg protein)
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Parkinson’s Disease Model
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Figure 6: Effect of Ethanolic Extract of Bombax

ceiba Flowers on TNF-o Level in Rotenone-

Induced Parkinson’s Disease Model

Effect of Ethanolic Extract of Bombax ceiba

Flowers on Serotonin Level in Rotenone-Induced

Parkinson’s Disease Model
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Figure 7: Effect of Ethanolic Extract of Bombax
ceiba Flowers on Serotonin Level in Rotenone-
Induced Parkinson’s Disease Model
Effect of Ethanolic Extract of Bombax ceiba
Flowers on Noradrenaline Level in Rotenone-
Induced Parkinson’s Disease Model
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Figure 8: Effect of Ethanolic Extract of Bombax
ceiba Flowers on Noradrenaline Level in Rotenone-
Induced Parkinson’s Disease Model

Effect of Ethanolic Extract of Bombax ceiba
Flowers in MPTP-Induced Parkinson’s Disease
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Figure 9: Effect of Ethanolic Extract of Bombax
ceiba Flowers on Rotarod Performance in MPTP-
Induced Parkinson’s Disease Model

Effect of Ethanolic Extract of Bombax ceiba
Flowers on Dopamine Level in MPTP-Induced
Parkinson’s Disease Model
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Figure 10: Effect of Ethanolic Extract of Bombax
ceiba Flowers on Dopamine Level in MPTP-
Induced Parkinson’s Disease Model

Effect of Ethanolic Extract of Bombax ceiba
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Figure 11: Effect of Ethanolic Extract of Bombax
ceiba Flowers on SOD Level in MPTP-Induced
Parkinson’s Disease Model
Effect of Ethanolic Extract of Bombax ceiba
Flowers on Catalase Level in MPTP-Induced
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Figure 12: Effect of Ethanolic Extract of Bombax
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Parkinson’s Disease Model
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Figure 13: Effect of Ethanolic Extract of Bombax
ceiba Flowers on TNF-a Level in MPTP-Induced
Parkinson’s Disease Model
Effect of Ethanolic Extract of Bombax ceiba
Flowers on Serotonin Level in MPTP-Induced
Parkinson’s Disease Model
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Figure 14: Effect of Ethanolic Extract of Bombax
ceiba Flowers on Serotonin Level in MPTP-
Induced Parkinson’s Disease Model

Effect of Ethanolic Extract of Bombax ceiba
Flowers on Noradrenaline Level in MPTP-Induced
Parkinson’s Disease Model
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Figure 15: Effect of Ethanolic Extract of Bombax
ceiba Flowers on Noradrenaline Level in MPTP-
Induced Parkinson’s Disease Model
Histopathological Analysis

Rotenone-Induced Parkinson’s Disease Model
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4. Discussion

The present study entitled ‘“Pharmacological
Evaluation of the Antiparkinson Activity of Ethanolic
Extract of Bombax ceiba Flowers in Experimental
Models” was undertaken to evaluate the
neuroprotective and antiparkinson potential of the
ethanolic flower extract using various in vitro and in
vivo experimental approaches. The study included
collection, authentication, physicochemical
evaluation, phytochemical screening, antioxidant
activity, acute toxicity study, behavioral assessment,
biochemical estimation, and histopathological
analysis. The physicochemical evaluation of the
extract revealed acceptable quality parameters with
total ash value 6%, acid insoluble ash 1.5%, water
soluble ash 4%, and moisture content 8%, confirming
purity and stability of the extract. The percentage yield
of ethanolic extract was found to be 8.33% w/w with
semisolid sticky brown appearance. Preliminary
phytochemical screening confirmed the presence of
alkaloids and flavonoids, while TLC analysis further
validated the presence of alkaloids and flavonoids with
characteristic Rf values. The antioxidant activity was
evaluated using DPPH assay. Among all fractions, the
ethanol:ethyl acetate fraction exhibited maximum
antioxidant activity with 83.89% inhibition at 500
pg/mL and ICso value of 94.82 ng/mL, indicating
strong free radical scavenging potential.

Acute oral toxicity study carried out according to
OECD guideline 423 demonstrated that the extract
was safe at lower doses. Based on toxicity findings,
doses of 200 mg/kg and 400 mg/kg were selected for
pharmacological studies. The antiparkinson activity
was evaluated using Rotenone-induced and MPTP-
induced Parkinson’s disease models. Behavioral
studies revealed that treatment with ethanolic extract
significantly improved rotarod performance and motor
coordination compared to disease control animals.
Biochemical estimations demonstrated that the extract
significantly ~ restored dopamine, serotonin,
noradrenaline, SOD, and catalase levels while
reducing TNF-a levels in a dose-dependent manner.
The higher dose (400 mg/kg) showed better protective
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effect and results comparable to standard Levodopa
treatment. Histopathological studies of brain tissue
demonstrated severe neuronal degeneration and
inflammatory changes in disease control groups,
whereas treatment with ethanolic extract showed
marked neuroprotection with restoration of neuronal
architecture and preservation of dopaminergic
neurons, particularly at 400 mg/kg dose. Overall, the
study  demonstrated  significant  antioxidant,
neuroprotective, and antiparkinson activity of
ethanolic extract of Bombax ceiba flowers, suggesting
its potential therapeutic role in the management of
Parkinson’s disease.

5. Conclusion

The present investigation confirmed that the ethanolic
extract of Bombax ceiba flowers possesses significant
antiparkinson and neuroprotective activity in
experimental models of Parkinson’s disease. The
extract exhibited appreciable antioxidant activity and
contained important phytoconstituents such as
alkaloids and flavonoids, which may be responsible
for its pharmacological effects. In both Rotenone-
induced and MPTP-induced Parkinson’s disease
models, the ethanolic extract significantly improved
behavioral parameters, restored neurotransmitter
levels, enhanced antioxidant enzyme activity, and
reduced inflammatory markers. Histopathological
studies also demonstrated protection against neuronal
degeneration and preservation of normal brain
architecture. The higher dose (400 mg/kg) showed
more pronounced neuroprotective effects and
produced results comparable to standard Levodopa
treatment. The findings suggest that the antiparkinson
activity of Bombax ceiba flowers may be attributed to
their antioxidant and anti-inflammatory properties.
Therefore, the plant may serve as a promising natural
therapeutic candidate for the management of
Parkinson’s disease. However, further studies are
required to isolate the active constituents and elucidate
the exact molecular mechanisms responsible for its
neuroprotective activity.
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