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Abstract:

This study investigates the neuroprotective effects of a new herbal extract using a rat model of

Parkinson's disease. A total of 100 male Wistar rats were employed in this study, dividing the animals
into five groups: one for control, one for PD, and three for low, moderate, and high dosages of the herbal
remedy. Behavioural tests of rotarod and open field, biochemical analysis for dopamine levels and
markers of oxidative stress, and histological assessments for surviving dopaminergic neurons were done

for four successive weeks. Improvements in motor coordination, reductions in oxidative stress, increase

in dopamine levels, and survival of dopaminergic neurons showed significant improvements within

herbal remedy-treated groups, with high doses showing the most pronounced effect.
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1. INTRODUCTION

Parkinson's disease is a neurodegenerative
progressive disorder characterized by the
primary loss of dopaminergic neurons in
the substantia nigra, leading to disturbances
in motor and non-motor symptoms such as
tremors, rigidity, bradykinesia, and postural
instability. The progressive nature of the
disease also leads to oxidative stress,
neuroinflammation, and the depletion of
dopamine, an important neurotransmitter
involved in coordinating  voluntary
movements. Current pharmacological
treatments, which include levodopa,
although offering symptomatic benefits,
often induce side effects and do not prevent
or reverse disease advancement. As a result,
increasing  interest has arisen in

investigating other approaches to therapies
that may offer neuroprotection and
neuronal health without major adverse
effects, including herbal remedies.

Herbal medicine has long utilized natural
products in various clinical applications,
with several plants of interest for their
active principles in trying to mitigate the
symptoms of neurological diseases such as
Parkinson's. More recently, scientific
studies have supported these traditional
remedies, unveiling the mechanisms
through which certain plant compounds
may have neuroprotection against neuronal
damage, reduction of oxidative stress, and
even promoting neurogenesis.

1.1.Background information

International Journal of Pharmacognosy and Herbal Drug Technology (IJPHDT)
ISSN: Applied | Vol. 02 Issue 01, January 2025 | pp. 37-48

37



International Journal of Pharmacognosy and Herbal Drug Technology (IJPHDT)
ISSN: Applied | Vol. 02 Issue 01, January 2025 | pp. 37-48

Parkinson's disease is a neurodegenerative
disorder that involves the progressive death
of dopaminergic neurons in the brain and is
characterized by a decline in motor
functions such as tremors, rigidity, and
bradykinesia. The origins of PD are both
genetic and environmental in nature; of
these, oxidative stress, inflammation, and
mitochondrial dysfunction have emerged as
major contributors to neuronal damage.
While current pharmacological treatments
mainly aim at symptomatic treatment, most
of them have several side effects and
limited long-term efficacy; thus, the interest
in the study of alternative therapeutic
approaches is increasing. In this context,
herbal remedies seem to represent a
promising approach due to their possible
neuroprotective properties. Herbal
compounds are well known for their
antioxidant, anti-inflammatory, and
neuroprotective properties and have been
demonstrated in preclinical studies as
potential adjuvants to conventional
treatments. The present study aimed to
examine the neuroprotective effects of a
newly formulated herbal remedy on a rat
model of Parkinson's disease by assessing
the effects on motor coordination, oxidative
stress, dopamine levels, and dopaminergic
neuron survival.

1.2.Statement of the problem

PD is a neurodegenerative disorder
characterized by progressive dopaminergic
neuron loss, culminating in motor
dysfunction,  oxidative  stress, and
neuroinflammation.  Despite  available
therapies, there is still a huge gap in
effective therapeutic options which prevent
or slow the progression of the disease
without severe side effects. Herbal

medicines are now coming into the focus of
researchers based on their potential
neuroprotective efficacy but in managing
PD, it remains poorly researched. The
current study will deal with the
neuroprotective efficiency of a new herbal
formulation using the rat model of PD for
investigating its ameliorative potential in
terms of improvement of motor
coordination, striatal dopamine level,
mitigation of oxidative stress, and
protection of nigral dopaminergic neurons
to give some ideas regarding an alternative
treatment approach to PD.

1.3.0bjectives of the study

e To evaluate the neuroprotective
effects of a new herbal remedy on
motor coordination and motor
function in a Parkinson's disease
rat model

e To determine the effect of the
herbal remedy on oxidative stress
markers in Parkinson's disease
rats.

e To assess the impact of the herbal
remedy on dopamine levels in the
brains of Parkinson's disease rats

e To examine the effect of the
herbal remedy on dopaminergic
neuron survival in the Parkinson's
disease rat model

2. METHODOLOGY
2.1.Research Design
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It is identified that this research study
would be a preclinical experimental nature
project in which an animal model shall be
employed to study the neuroprotective
effect of a new herbal extract on Parkinson's
disease. In order to undertake a controlled
experimental design, randomly distributed
rats across various groups.

2.2.Participants/Sample Details

The study will include 100 adults male
Wistar rats, weighing between 200-250 g,
aged 8-10 weeks. The rats will be randomly
assigned to five groups (20 rats per group)
as follows:

1. Control Group (n=20)-
Healthy rats, no treatment.

2. Parkinson’s Disease Group
(n=20) — Induced with PD using
a neurotoxin (6-OHDA).

3. Herbal Remedy Group 1
(n=20) — Induced with PD and
treated with a low dose of the
herbal remedy.

4. Herbal Remedy Group 2
(n=20) — Induced with PD and
treated with a moderate dose of
the herbal remedy.

5. Herbal Remedy Group 3
(n=20) — Induced with PD and
treated with a high dose of the
herbal remedy.

2.3.Instruments and Materials Used

o Neurotoxin: 6-
hydroxydopamine (6-OHDA)
for  inducing  Parkinson’s
disease.

Herbal Remedy: The newly
developed  herbal remedy,
administered orally in varying
doses.

Rotarod Test: To assess motor
coordination and balance.

Open Field Test: To evaluate
general activity levels and
locomotor behavior.

Histological Examination: For
analysis of brain tissue to
observe dopaminergic neuron
survival in the substantia nigra.

Biochemical Assays: For
assessing levels of oxidative
stress, dopamine, and

antioxidant enzymes in brain
tissue.

2.4.Procedure and Data Collection
Methods

1.

Induction of Parkinson’s
Disease: Rats in the PD and
herbal remedy treatment groups
will  undergo  stereotactic
surgery for the unilateral
infusion of 6-OHDA into the
striatum to induce Parkinson’s
disease.

Herbal Remedy
Administration: The herbal
remedy will be administered
orally at three different doses
(low, moderate, and high) once
daily for 4 weeks, starting
immediately after the induction
of Parkinson’s disease.
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3. Behavioral Assessments

e Rotarod Testwill be
performed weekly to
evaluate motor

coordination.

e Open Field Test will
assess general activity
levels and locomotor

performance.

4. Biochemical Analysis: At the
end of the study, brain samples
will be collected from all
groups, and assays will be
performed to measure dopamine
levels, oxidative stress markers,
and antioxidant enzyme activity.

5. Histological Examination: The
brain tissues, particularly from
the substantia nigra, will be
examined under a microscope
for  dopaminergic = neuron

survival.
2.5.Data Analysis Techniques

Data analysis will be performed by one-
way ANOVA followed by a post-hoc
Tukey's test for differences between groups,
which will be considered significant at a p-
value of < 0.05. Behavioral data, including
rotarod and open field tests, along with

biochemical results regarding dopamine
levels and markers of oxidative stress, will
be analyzed to find significant differences
across the groups. Most of all, the
histological data quantifies remaining
dopaminergic neurons in which neuronal
survival shall be compared amongst groups

by use of histological scores.

3. RESULTS

The result of the study will be presented in
this section through behavioral tests,
biochemical
analysis. Comparisons
obtained from Control, PD, and three levels
of Herbal Remedy treatments will be
carried out. This will be further analyzed for
significant differences using statistical
means.

and histological
between data

assays,

3.1.Behavioral Assessments
> Rotarod Performance

The Rotarod test was used to assess the
motor coordination and balance of rats. The
Control group consistently performed well
for 4 weeks, while the performance of the
PD group decreased significantly. Rats in
herbal remedy treatment groups improved,
the highest improvement was observed in
Herbal Remedy Group 3 (high dose).

Table 1: Rotarod Performance (Time on Rotarod in seconds)

Group Week 1 Week 2 Week 3 Week 4
Control Group 120 118 121 120
Parkinson’s  Disease | 45 42 38 35

(PD) Group

Herbal Remedy Group | 55 58 60 62

1 (Low dose)
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Herbal Remedy Group | 65 70 72 75
2 (Moderate)

Herbal Remedy Group | 85 90 95 100
3 (High dose)
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Figure 1: Rotarod Performance

» Open Field Test: the PD group showed reduced locomotion.
Herbal remedies treated groups showed a

The Open Field test was used to measure . .
tendency for gradual improvement in the

general activity and locomotion. The

.. : movement with almost normal activity at
control rats showed normal activity, while

the end in the high-dose group.

Table 2: Distance Traveled (meters in 30 minutes)

Group Week 1 Week 2 | Week3 | Week 4
Control Group 200 195 198 200
Parkinson’s 60 55 52 50
Disease  (PD)

Group

Herbal Remedy | 70 80 85 90
Group 1 (Low

dose)
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Herbal Remedy | 90 100 105 110
Group 2
(Moderate)
Herbal Remedy | 120 130 135 140
Group 3 (High
dose)

Herbal Remedy Group 3 (High dose)

Herbal Remedy Group 2 (Moderate)

Herbal Remedy Group 1 (Low dose)

Parkinson’s Disease (PD) Group

Control Group

o

50 100 150 200 250

Week 4 Week3 mWeek2 B Weekl

Figure 2: Distance Traveled (meters in 30 minutes)

3.2.Biochemical Analysis group showed a significant decrease in
» Dopamine Levels: dopamine levels, while the herbal remedy
groups showed different degrees of
restoration. The highest levels of dopamine
were observed in the Herbal Remedy Group
3 (high dose).

The neuroprotective effect of the herbal
remedy was determined by measuring the
dopamine levels in the brain tissue. The PD

Table 3: Dopamine Levels (ng/g of tissue)

Group Week 4
Control Group 100
Parkinson’s Disease (PD) Group 25
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Herbal Remedy Group 1 (Low dose) 40

Herbal Remedy Group 2 (Moderate) 55

Herbal Remedy Group 3 (High dose) | 75

> Oxidative Stress Markers
(Malondialdehyde - MDA):

To reflect the level of oxidative stress, the
levels of MDA were measured. MDA level
was significantly higher in the PD group,
meaning increased oxidative damage.
Reduced oxidative stress, on the other hand,
was manifested in all herbal remedy groups,
particularly the high-dose Herbal Remedy
Group 3.

Table 4: MDA Levels (umol/g of tissue)

Group Week 4
Control Group 1.2

Parkinson’s Disease (PD) | 4.5

Group
Herbal Remedy Group 1 | 3.8
(Low dose)
Herbal Remedy Group 2 | 2.5
(Moderate)
Herbal Remedy Group 3 | 1.8
(High dose)

3.3.Histological Examination

The substantia nigra was sectioned and
analyzed for surviving dopaminergic
neurons in the brain tissue. A significant
loss of dopaminergic neurons occurred
within the PD group, whereas the herbal

remedy groups had variable

neuroprotection, with Herbal Remedy
Group 3 having the most significant
survival of the dopaminergic neurons.

Table S: Number of  Surviving
Dopaminergic Neurons (cells/field)
Group Week 4
Control Group 250
Parkinson’s Disease (PD) | 50
Group
Herbal Remedy Group 1 | 75
(Low dose)

Herbal Remedy Group 2 | 120
(Moderate)
Herbal Remedy Group 3 | 180
(High dose)

3.4.Statistical Analysis

Data are expressed as mean + SEM. All data
were analyzed by one-way ANOVA, and
post-hoc comparisons were performed by
Tukey's test for multiple comparisons. The
minimum level of significance was
considered at p< 0.05. Motor coordination,
reduction of oxidative stress, dopamine
levels, and survival of dopaminergic
neurons were significantly altered by the
herbal remedy, especially in high dosages,
in all outcomes of this Parkinson's disease
rat model study.
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Table 6: ANOVA

Parameter Control | PD Herbal Herbal Herbal Significance
Group Group | Remedy | Remedy Remedy | (p<0.05)
Group 1 | Group 2 | Group 3
(Low (Moderate (High
dose) dose) dose)
Rotarod 120+ 5 35+£6 62+5 75+6 100 + 4 0.002
Performance
(seconds)
Open Field Test | 200+ 15 | 50+14 |90+ 15 110+ 16 140+ 13 | 0.003
(meters)
Dopamine 100 £5 25+4 40+ 5 55+6 75+7 0.002
Levels (ng/g)
MDA  Levels | 1.2+0.2 |45+05|38+04 [25+03 1.8+03 |0.001
(nmol/g)
Neuronal 25015 [50+£10 [75+12 120+ 14 180+ 16 | 0.001
Survival
(cells/field)

4. DISCUSSION
4.1.Interpretation of results.

The results of the present study support that
the new herbal medicine exhibits
significant neuroprotection in a rat model of
PD, which is proven through behavioral
tests-including the rotarod performance and
open field test-such as significant
enhancement of motor coordination and
increasing activity level of rats treated with
herbal remedy in higher dosages. In the
case of biochemical analyses, remarkable
improvements in dopamine levels and

reductions in oxidative stress, as judged by
the level of MDA, were obtained in the
treated groups compared with the PD
group. Histological examination showed
that more dopaminergic neurons survived
in the herbal remedy-treated groups, and the
neuroprotective  effect of high-dose
treatment was the most obvious. These
findings strongly support that the herbal
remedy may have the potential to mitigate
key  pathophysiological features of
Parkinson's disease, such as motor deficits,
oxidative stress, and neuronal degeneration

4.2.Comparison with existing studies
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Table 7: Comparative Analysis

Study Focus Herbal Mechanisms of | Key Findings | Relevance to
Remedy | Action Your
Used Research
Qi, D. | Parkinson’s 32 Oxidative stress, | Herbal Supports
(2021) Disease Chinese | neuroinflammati | remedies your study's
pathogenesis | herbal on, show investigation
and herbal | medicine | mitochondrial neuroprotecti | of oxidative
treatments. S, 3 | dysfunction, ve effects in | stress
Indian PI3K, NF-«xB, | PD through | reduction and
herbs AMPK signaling | oxidative neuroprotecti
pathways. stress on via herbal
modulation remedies.
and anti-
inflammatory
actions.
Iranshah | Pharmacologi | Garlic, Antioxidant, Multiple PM- | Aligns with
Yy, M., | cal and | allicin, anti- recommended | your research
Javadi, nutritional saffron, inflammatory, foods  have | by
B., & | strategies for | black neuroprotective | been demonstratin
Sahebka | PD in Persian | cumin, mechanisms identified g the
r, A. | Medicine black through with  potent | effectiveness
(2022) (PM). pepper, attenuation  of | anti-PD of plant-
etc. oxidative stress | effects, based
and supporting remedies in
dopaminergic their inclusion | PD,
cell death. in therapeutic | supporting
strategies. your use of a
herbal
remedy.
Yang, H., | Neuroprotecti | TCM Antioxidative TCM  herbs | Provides a
& Li, H. | ve Traditional | herbs and | properties, are promising | framework
(2022) Chinese their regulation of | for for
Medicine bioactive | redox balance, | neuroprotecti | investigating
(TCM) and its | compoun | mitochondrial on, especially | how herbal
components. |ds (e.g., | dysfunction. for remedies
Ginseng, modulating might exert
Ginkgo oxidative neuroprotecti
biloba). stress in PD. | ve effects via
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antioxidative
mechanisms

in your study.

4.3.Implications of findings

The positive outcome of this study could
have great therapeutic implications for the
management of Parkinson's disease. More
so, this herbal remedy, higher dosages in
particular, might potentially act as a
substitute or aid to existing
pharmacological treatments, many of
which express side effects and/or limited
efficacy in long-term use. The ability to
enhance motor function, reduce oxidative
stress, and protect dopaminergic neurons is
crucial for slowing the progression of PD.
These findings further highlight the
importance of natural products as sources
of therapeutic agents in neurodegenerative
diseases and provide a way forward for
clinical studies and trials.

4.4.Limitations of the study

Despite such promising results, this
research has several limitations. First, this
study was done on an animal model that
may not show the complete complexities of
the human form in the case of Parkinson's
disease. The sample size of 100 rats, though
adequate for most statistical analyses, may
not capture the entire range of variability in
human populations. The second limitation
is that the mechanism of action of the herbal
remedy is not exactly known. Further
studies on the identification of active
compounds and specific neuroprotective
roles viewed would also be required.

Treatment was also limited to 4 weeks,
which might not reflect the actual efficacy
and safety of the remedy in the longer run.
Long-term use and possible side effects
should also be further deliberated upon.

4.5.Suggestions for future research.

Long-term efficacy and safety of this herbal
recipe should be further studied in animal
models of Parkinson's disease. Further
elucidation of the basic molecular
mechanisms involved, including
identification of bioactive principles, their
interaction with cellular pathways, and how
they influence neuroprotective pathways,
would be inviting. It must be further
elucidated in clinical trials in human beings
to ensure translation to human populations
of these findings, although future
evaluation might be required about the
synergistic effect when in combination with
some other established modes of PD
management. Finally, future development
of sophisticated models-for example, non-
human primates-should give insights most
similar to the human condition, amplifying
the relevance of findings to the clinic.

5. CONCLUSION
5.1.Summary of Key Findings

This study tested the neuroprotective effect
of a new herbal remedy on a rat model with
Parkinson's disease. Results clearly showed
marked  improvements in  motor
coordination, reduction of oxidative stress,
and restoration of dopamine levels and

International Journal of Pharmacognosy and Herbal Drug Technology (IJPHDT)
ISSN: Applied | Vol. 02 Issue 01, January 2025 | pp. 37-48

46



International Journal of Pharmacognosy and Herbal Drug Technology (IJPHDT)
ISSN: Applied | Vol. 02 Issue 01, January 2025 | pp. 37-48

survival of dopaminergic neurons. Higher
doses of the herbal remedy resulted in
enhanced protective effects on the
parameters; the most pronounced effects
were in restoring motor function and in a
decrease of oxidative damage.

5.2.Significance of the Study

This is significant, given that the herbal
remedy has great potential as an alternative
therapeutic modality in the treatment of
Parkinson's disease. It reflects that plant-
based treatments are able to respond to
some current therapeutic deficiencies,
providing a safer, more natural option in the
symptomatic improvement and retarding of
neurodegenerative progression.

5.3.Final Thoughts or
Recommendations

Given the promising results, this herbal
remedy is recommended to be further
investigated in human clinical trials for its
safety, efficacy, and long-term benefits.
Future studies should focus on its
application as adjuvant therapy for the
disease Parkinson's, which could represent
a new avenue for novel therapies based on
plant extracts.
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