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	 Parkinson’s disease (PD) is a chronic neurodegenerative disorder characterized 
by progressive degeneration of dopaminergic neurons, leading to motor and non-motor 
dysfunctions. Herbal medicinal plants have gained considerable attention because of their 
potential neuroprotective effects in management of Parkinson disease, which is the need of the 
hour. This review summarizes the therapeutic potential of vital medicinal plants along with their 
major bioactive constituents responsible for anti-parkinson effect. Mucuna pruriens contains 
levodopa, a dopamine precursor effective in improving motor symptoms, while Ginkgo biloba 
exhibits antioxidant and anti-inflammatory activities that may provide neuroprotection. Bacopa 
monnieri and Centella asiatica possess neurotrophic, antioxidant, anti-inflammatory, and anti-
apoptotic properties that may support dopaminergic neuronal function. Bioactive compounds 
found in plants such as alkaloids, flavonoids, and polyphenols modulate multiple pathways 
associated with PD pathogenesis, including oxidative stress, neuroinflammation, mitochondrial 
dysfunction, and apoptosis. Thus, it is ascertained that a variety of herbal plants and their potent 
bioactive components have immense potential to be used as adjunctive or substitute therapy for 
this chronic illness. Although preclinical studies demonstrate promising therapeutic potential, 
further experimental and clinical validation are of utmost importance to establish the safety, 
efficacy, and clinical applicability of herbal therapies in Parkinson’s disease management.

Keywords: Herbal supplements, Herbal remedies, Medicinal plants,
Plant-based treatment, Parkinson’s disease, Traditional medicine.

	 Dopaminergic cell death in the substantia 
nigra pars compacta (SNpc) is an hallmark 
for Parkinson disease (PD), a progressive 
neurodegenerative disorder characterized by motor 
(tremor, rigidity, bradykinesia, postural instability) 
and non-motor (cognitive impairment, depression, 
sleep abnormalities) symptoms.1Despite the fact that 
it is the second most common neurodegenerative 
disorder Levodopa, dopamine agonists, and 
monoamine oxidase-B inhibitors are the only 

pharmacological treatments currently available for 
Alzheimer’s disease.2Nevertheless, these traditional 
treatments fail to prevent the actual development 
of the disease and are usually connected to 
prolonged complications such as motor instability, 
dyskinesias, and neuropsychiatric adverse effects. 
There has been an increasing interest in alternative 
and complementary treatments which includes 
using herbal plants and phytochemicals, as 
neuroprotective, antioxidant, anti-inflammatory 
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and anti-apoptotic treatments in experimental 
and clinical studies. The efficacy of herb plants in 
neurodegenerative diseases has been reconsidered 
because the plants are abundant in bioactive 
compounds, including alkaloids, flavonoids, 
terpenoids, saponins, and polyphenols, which 
contain pleiotropic effects on cellular pathways 
which have been part in the pathophysiology 
of PD.3It is thought that oxidative stress and 
mitochondrial malfunction are the initial stages 
of Parkinson’s disease development that results in 
the dying of the dopaminergic cells.4Miraculous 
herbs like Mucuna pruriens, Withania somnifera, 
Curcuma longa, 
	 Ginkgo biloba, and Bacopa monnieri 
have received much research attention on their 
neuroprotective potential, positive effects 
in oxidative stress regulation, dopaminergic 
transmission regulation, alpha-synuclein 
aggregat ion inhibi t ion ,  and behaviora l 
improvements.5 It is worth noting that the seeds 
of Mucuna pruriens are naturally endowed with 
levodopa, the gold standard in PD treatment, and 
other phytochemicals that can potentially decrease 
the development of dyskinesias, providing the 
holistic alternative to the synthetic levodopa 
preparations.6 Furthermore, central nervous system 
inflammation and immune activation are starting 
to be involved in the pathogenesis of PD, where 
neuronal death is worsened by microglia activation 
and production of pro inflammatory cytokines 
into the central nervous system.7Natural extracts, 
especially the extracts of Curcuma longa (curcumin) 
and Withania somnifera(withanolides) exhibit a 
strong anti-inflammatory and immunomodulatory 
response with the capability to inhibit over 
activation of microglia and promote neuronal 
survival.8 Equally, Ginkgo biloba and green tea 
catechin derived polyphenols have been shown 
to be able to scavenge free radicals, enhance 
mitochondrial activity and inhibit the apoptotic 
pathway, thus retarding the progression of 
diseases in animal models.9Notably, these herbal 
compounds frequently possess multitarget activity, 
unlike drugs of conventional single-target therapy, 
and thus are favored to treat complex diseases 
such as PD which involve multiple pathological 
cascades.Besides the preclinical population, 
clinical research studies have also demonstrated 
the therapeutic importance of herbal plants with 

PD. Clinical tests have revealed Mucuna pruriens 
to be established with fast action and last longer 
than standard levodopa along with less exposure to 
motor issues.10Likewise, Bacopa monnieri has been 
linked to better thinking and memory abilities that 
are essential in dealing with non-motor symptoms 
of PD.11 The clinical effectiveness remains yet 
to be determined, however, integration of herbal 
medicine in the management of PD is a possible 
complementary option especially in areas where 
Ayurveda, Traditional Chinese Medicine and other 
ethno medicinal practices are highly practiced. 
In spite of these positive results, there are still 
difficulties in standardization, optimization of 
dosage, safety confirmation, and elucidation of 
mechanisms behind herbal treatments. Most of 
the herbal formulations have been characterized 
by inconsistency in the concentration of active 
constituents, a deficiency of rigorous clinical 
trial evidence, and poor bioavailability of active 
phytochemicals, all of which have hampered their 
translation to mainstream therapeutics.12Moreover, 
herb-drug interactions with the traditional PD 
drugs should be examined with care to guarantee 
the patient safety. To improve the effectiveness 
and bioavailability of plant-derived compounds, 
future studies are then based on systematic 
pharmacological studies, randomized controlled 
trials, and improved delivery systems like 
nanoformulations.13In the nutshell, a significant 
potential of using herbal plants is their potential 
in the development of neuroprotective and 
symptomatic treatment of Parkinson’s disease. 
These natural compounds provide multi target 
therapeutic advantage by targeting oxidative stress, 
neuro inflammation, mitochondrial dysfunction 
and protein aggregation, which are multi factorial 
in nature and are consistent with the nature of PD 
(Figure1). Although modern data proves their 
complementary application with the standard 
pharmacotherapy, additional clinical testing and 
regulatory standardization is crucial in making 
herbal medicine an integral part of evidence-based 
treatment of PD.
Current Conventional Treatments
	 The pharmaceutical treatment of the 
Parkinson’s disease is based on levodopa (L-DOPA), 
which the brain converts into dopamine. This 
therapy has a great effect on the motor symptoms, 
as it restores the amount of required dopamine. 
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Nevertheless, in the course of the disease, L-DOPA 
may not be as effective and prolonged use may 
cause dyskinesias (uncontrollable movements) 
and motor irregularities.14Another group of drugs 
that are used to replicate the actions of dopamine 
is known as dopamine agonists and may be used 
either in combination with L-DOPA or as a primary 
treatment in younger patients (pramipexole and 
ropinirole).Others include Catechol-O-Methyl 
transferase (COMT) inhibitors that extend the 
effect of L-DOPA by blocking the metabolic 
process of L-DOPA and inhibitors of monoamine 
oxidase-B (MAO-B) which help to increase the 
level of dopamine by inhibiting its degradation.15 
Even though they are effective, conventional 
treatments are very inadequate and not practical. 
As the disease progresses, L-DOPA therapy 
tends to cause motor swings and dyskinesias. 
Dopamine agonists lead to side effects such as 
hallucinations, sleep problem and impulse control 
disorder.16,17Also, the current medications do not 
halt the neurodegenerative process (Figure 2), 
and they do not slow the rate of the disease and 

its course over the long run, thereby leading to the 
decreasing returns in symptom management and 
quality-of-life.18,19

Herbal Plants In Parkinson’s Disease Research
	 A multidisciplinary approach would be 
phytochemical analysis, and in vitro screening, 
along with relevant in vivo animal models and 
clinical trials to determine the curative value of 
herbal plants in Parkinson disease (PD). Plant 
materials are first collected, then authenticated 
via botanical means, and extracted using suitable 
solvents, including ethanol, methanol, chloroform 
and water to extract vital bioactive constituents.20 
Subsequently, phytochemical profiling is conducted 
by applying such sophisticated techniques such as 
gas chromatography-mass spectrometry (GC-MS), 
liquid chromatography-mass spectrometry (LC-
MS), and high-performance liquid chromatography 
(HPLC)to define the major alkaloids, flavonoids, 
terpenoids, and polyphenols that are involved in 
neuroprotection.21Monoamine oxidase-B (MAO-B) 
activity inhibition and free radical scavenging are 
often used in vitro methods to assess antioxidant 

Fig. 1. Pathogenesis of Parkinson’s disease

Diagrammatic representation of pathogenesis of Parkinson’s Disease:

4
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Fig. 2. Insight of Neurodegeneration in Parkinson’s disease
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and anti-Parkinson capabilities.22Subsequently 
neuroprotective, dopaminergic and the motor 
restoration of the neurotoxin-induced models are 
tested in preclinical models named as 1-methyl-
4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) and 
6-hydroxydopamine (6-OHDA) models.23Rotarod, 
open field and pole tests are behavioral tests that 
are used to assess the improvements in locomotor 
activity and coordination. Also, the effectiveness of 
neuroprotection is verified by biochemical assays 
like dopamine levels in the striatum, analysis of 
oxidative stress levels, and immunohistochemical 
evidence of tyrosine hydroxylase (TH)-positive 
neurons.24 Herbal promising candidates that 
include Mucuna pruriens (a natural source of 
levodopa), Withania somnifera(Ashwagandha), 
and Ginkgo biloba have undergone system and 

human trials where randomized controlled designs 
are used to determine efficacy, safety, dosage, and 
tolerability in PD patients.25,26 The combination of 
this methodology has made sure that traditional 
knowledge has been translated into evidence-
based therapeutics in managing the varied aspect 
of Parkinson’s disease (Table 1 and Table 2).
Potential Herbs For The Treatment Of 
Parkinson’s Disease
Maidenhair tree (Ginkgo biloba)
	 Ginkgo biloba is a famous herb since it is 
rich in bioactive chemicals particularly flavonoids, 
has medicinal potential and terpenoids. Quercetin 
and kaempferol are examples of flavonoids 
with high anti-inflammatory and antioxidant 
properties.27Terpenoids are ginkgolides and 
bilobalides, which help the herb to enhance cerebral 
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blood circulation and shield the neuronal cells 
against oxidative injury.28Numerous researches 
were conducted on the potential advantages 
of Ginkgo biloba in Parkinson. Many clinical 
trials have evaluated its efficacy in the cognitive 
performance and motor symptoms.29Studies 
have shown that Ginkgo biloba has been linked 
to improvements in dementia symptoms and 
cognitive functioning in Parkinson’s disease 
patients. According to a meta-analysis, patients 
with neurodegenerative illnesses had a significant 
improvement in both cognitive quality of life and 
neurological functionality when using Ginkgo 
biloba extract.30The action mechanism of Ginkgo 
biloba is to improve the microcirculation of the 
brain, decrease the oxidative stress and modulate 
neurotransmitters systems. It has been shown that 
it is capable of reducing motor symptoms and 
the general functioning of Parkinson’s disease, 
although with inconsistent results with some studies 
showing moderate effects.31 Altogether, Ginkgo 
biloba has potential as a complement therapy to 
cope with cognitive and motor symptoms of PD.32

Rosemary (Salvia rosmarinus) 
	 Salvia rosmarinus(rosemary) is a 
medicinal and aromatic plant with bioactive 
compounds, including rosmarinic and carnosic 
acids. These compounds have potent anti-
inflammatory and antioxidant activities to promote 
the neuroprotective effects of rosemary. In 
particular, carnosic acid has been shown to prevent 
neuronal cell death caused by inflammation and 
oxidative stress.33Neuroprotective and cognitive 
enhancing effects of rosemary have already been 
demonstrated in several studies.Anti oxidative 
carnosic acid and rosmarinic acid protect brain 
tissue against oxidative damage and alleviate 
neuroinflammation. It has been demonstrated 
that rosemary extract is capable of improving 
neurodegenerative illness models in animals by 
improving mental performance and reducing 
oxidative stress.34It has also been demonstrated 
that rosemary has potential benefits to alleviate 
cognitive functioning and mood in humans. In a 
study, it was also discovered that rosemary essential 
oil had beneficial effects on the mood and mental 
functioning of healthy individuals.35

Turmeric (Curcuma longa) 
	 Curcumin, the active component of 
the spice named turmeric (Curcuma longa), is a 

herb possessing anti-inflammatory, antioxidant 
and neuroprotective properties.Its possible 
advantages in neurodegenerative diseases 
including Parkinson’s have been the subject of 
extensive research. 36It lessens oxidative stress 
and neutralizes reactive oxygen species (ROS), 
which is a significant contributing element to 
Parkinson’s disease development. Furthermore, 
pro-inflammatory cytokines and enzymes including 
NF-kB and COX-2 are inhibited by curcumin, 
reducing neuroinflammation.37Curcumin had 
also been reported in human studies to improve 
motor symptoms in patients. Experimental studies 
showed that curcumin supplementation resulted in 
notable reductions in motor symptoms and overall 
life satisfaction. However, the bioavailability of 
curcumin is a concern, as it is poorly absorbed 
when taken orally. Researchers are investigating 
different delivery systems and formulations to 
increase its effectiveness.38

Ginseng (Panax ginseng)
	 Panax ginseng contains ginsenosides, 
which are the primary bioactive substances 
responsible for its majority of therapeutic actions. 
It has been demonstrated that ginsenosides 
have neuroprotective, anti-inflammatory, and 
antioxidant qualities. They help enhance dopamine 
production and protect neurons from oxidative 
damage.39 Number of studies on Panax ginseng 
impact on Parkinson’s disease motor and cognitive 
symptoms have been conducted in the previous 
years. Research indicates that ginsenosides 
can improve motor function and cognitive 
performance by enhancing dopamine levels 
and protecting dopaminergic neurons from 
neurotoxic damage. It has been demonstrated 
that consuming its supplement can considerably 
lower motor symptoms, including tremors and 
rigidity. Apart from its effects on motor function, 
Panax ginseng has been demonstrated to enhance 
cognitive performance and reduce fatigue in 
patients suffering from Parkinson. A study reported 
that ginseng supplementation led to improved 
cognitive function and better management of motor 
symptoms. However, more thorough clinical trials 
are required to confirm its safety and effectiveness 
in the treatment of Parkinson’s disease.40

Brahmi (Bacopamonnieri)
	 Bacopamonniera which is also known 
as Brahmi in the traditional Indian system of 
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medicine has been a recognized natural nootropic 
with cognition enhancing and neuroprotective 
potentials. A pilot study evaluated the impact of 
Bacopamonnieri extract in which 20 subjects 
were randomized to receive either placebo in 
this double blind, placebo-controlled, cross-over 
trial or Bacopamonneri extract in the doses of 
225 mg or 450 mg daily for 90 days.41 The study 
employed the Parkinson’s Disease Quality of Life 
(PDQL) instrument and Motor Activity Log at 
baseline and 30, 60, and 90 days post-treatment.
Results revealed that 450 mg daily dose-based 
emotional function improvements dependent 
on time.However, there were no meaningful 
changes in systemic symptoms, or social function 
between the intervention and placebo groups 
investigated neuroprotection and neurorescue 
property of Bacopamonneri extract in the MPTP 
(1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine)- 
induced Parkinson’s disease mouse model.42 
Mice were treated with Bacopamonnieri extract 
(40 mg/kg b.w.) prior to (neuroprotective) and 
following (neuro rescue) MPTP injection.The 
treatment resulted in significant improvements 
in behavioral parameters, dopamine levels, and 
reductions in oxidative stress markers.Both pre- 
and post-treatment with the extract demonstrated 
protective effects on dopaminergic neurons, with 
pretreatment showing more pronounced benefits.
In silico analysis suggested that Bacopamonnieri 
constituents might inhibit monoamine oxidase B, 
potentially preventing the transformation of MPTP 
to the toxic metabolite MPP +. These findings 
indicate that Bacopamonnieri extract may offer 
neuroprotective effects in Parkinson’s disease 
models.43

Shankhpushpi (Convolvulus pluricaulis)
	 Shankhpushpi (Convolvulus pluricaulis) 
is a highly prominent Ayurvedic plant, which has 
traditionally been used as a memory-enhancer and 
as a brain tonic. Recent science studies provided 
insight into its neuroprotective properties with the 
hope that it can be used to treat neurodegenerative 
diseases, including Parkinson.44 There are significant 
compounds that are identified as scopoletin, 
kaempferol, quercetin, 4-hydroxycinnamic acid 
and ayapanin. These bioactive compounds have 
been reported to react with molecular targets that 
are linked with the growth, survival and function 
of neurons, and thus provide neuroprotective 

effects that can be applicable in dealing with 
Parkinson diseases. The neuroprotective effect of 
C. pluricaulis has been proved in several studies. 
As an example, its extract has been demonstrated to 
have considerable neuroprotective activity, which 
confirms its use in neuroprotection.45Besides, the 
herb has been found to have antioxidative stress 
properties that protect neuronal cells against cell 
damage, which has further confirmed its use in 
neuroprotection.46

Gotu kola (Centellaasiatica)
	 Centellaasiatica (L.) Urban, commonly 
known as Gotu Kola or Indian Pennywort has 
been traditionally applied in various medical 
systems for example Ayurveda, and Unani and Thai 
medicine and also in traditional Chinese medicine 
, as a herb with possible cognitive-enhancing 
and neuroprotective effects. The triterpenoids, 
asiaticoside and asiatic acid are some of the 
active compounds in Gotu kola that have showed 
neuroprotective effects in preclinical studies. These 
substances have been demonstrated to alleviate 
oxidative stress, lower levels of â-amyloid, prevent 
apoptosis and enhance mitochondrial health which 
are all favourable to neuronal survival.47Although 
there is little direct clinical evidence to support 
the use of Gotu kola in the treatment of PD, its 
neuroprotective effects are suggestive of its use. 
A brief survey pointed out that Gotu kola would 
be a suitable substitute medicine in a neurological 
illness by its nature, especially the Parkinson’s 
disease due to its anti-inflammatory and antioxidant 
effects, amelioration of mitochondrial defects, and 
elevation of brain-derived neurotrophic factors.48 A 
clinical trial was conducted to assess the efficacy 
of Gotu kola extract in two doses, 750 mg and 
1000 mg per day, on cognitive function in subjects 
with vascular cognitive impairment.Gotu kola 
extract treatment also improved vascular cognitive 
impairment after cerebral ischemia/reperfusion 
injury and the result of memory domains were 
significantly improved.49

Ginger (Zingiberofficinale)
	 Ginger (Zingiberofficinale) is a common 
spice and medicine herb with bioactive compounds 
which include 6-gingerol and 6-shogaol which 
have high antioxidant and anti-inflammatory 
properties.50 The possible neuroprotective activity 
of ginger has been investigated recently, especially 
in relation to neurodegenerative disorders, such 
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as Parkinson’s disease (PD). New evidence 
implies that ginger and its active constituents can 
provide neuroprotection in PD with remarkable 
anti-inflammatory and antioxidant actions. Ginger 
bioactive compounds have the potential to regulate 
cell survival and cell death signaling pathways to 
enhance the neurological symptoms and conditions 
by suppressing inflammation and oxidative 
stress.51Dopaminergic Cell Protection 6-Shogaol, 
a major constituent in ginger provide immunity to 
dopaminergic neurons against toxins such as MPP + 
and MPTP in experimental animals and potentially 
could prevent neuronal damage in PD. 52In the 
animal literature, ginger extract demonstrated 
cognitive-improving activities and neuroprotective 
properties, which may involve an increase in 
the brain-derived neurotrophic factor (BDNF) 
and neurotransmitter regulation. Moreover, the 
authors have indicated that additional factors in the 
environment, including the position of childcare 
facilities relative to the school, contribute to higher 
absenteeism rates.53

Garlic (Allium sativum)
	 Garlic (Allium sativum) is a popular 
cooking herb, which has been highly researched 
with a broad range of health benefits, such as 
cardiovascular protection, immune boosting, and 
possible anticancer action.54Although these are 
the most recognized areas, there are studies with 
indications that garlic can possess neuroprotective 
effects that can be applied in neurological diseases 
like Parkinson’s disease (PD). There is a progressive 
deterioration of dopaminergic neurons in Parkinson, 
the role of which in the pathogenesis of the disease 
is played by oxidative stress. Garlic has compounds 
that have sulfur, including allicin which is a 
powerful antioxidant. Another similar factor in the 
Parkinson’s disease is chronic neuroinflammation 
that may prevent the loss of neurons and prevent 
the development of the disease.55 Garlic contains 
anti-inflammatory constituents, such as diallyl 
disulfide and s-allyl cysteine that have been 
demonstrated to regulate inflammatory signaling 
and decrease neuroinflammation.56Garlic can 
reduce inflammation, thus it might preserve 
neuronal function and has the ability to delay 
the progression of the disease.Garlic is proved 
to enhance the health of the heart by lowering 
blood pressure, improving cholesterol levels, and 
stimulating blood circulation.57

Sweet orange; hesperidin, naringin (Citrus 
sinensis)
	 Citrus fruits, (Citrus sinensis) including 
lemons, limes, and grapefruits are abundant 
sources of bioactive compounds, including 
flavonoids, vitamins, and antioxidants. Direct 
evidence of citrus fruits for specific treatment of 
Parkinson disease (PD) is missing, but the fruits 
are rich in vitamin C and other flavonoids that 
are potent antioxidants and can help to counteract 
some factors that lead to the progression of PD. 
Antioxidants aid in countering free radicals 
and in alleviating oxidative strain, which is 
believed to contribute to neurodegeneration in 
the case of Parkinson disease.58Citrus fruits have 
a potential to provide a protective effect against 
PD progression by apoptosis through diminishing 
oxidative damage of neurons.59Citrus flavanoids, 
hesperidin and naringenin, have been reported in 
some studies to have neuroprotective action. These 
compounds can aid brain survival by alleviating 
oxidative stress and inflammation which could 
delay neurodegeneration in PD. Nonetheless, the 
mechanisms and their possible therapeutic uses 
remain to be explored further in the future.Some 
recent studies have pointed at the beneficial effects 
of flavonoid-rich diets to the health of the brain. One 
of the large-scale observational studies concluded 
that the intake of foods rich in flavonoid like berries 
and tea lowers the risk of developing dementia and 
may have an effect on neurodegenerative diseases 
such as PD.60Citrus fruits contain low calorie 
levels, high fiber content, vitamins, and essential 
minerals, which explains why they are a useful 
dietary supplement to a balanced diet. The diet 
rich in nutrients including antioxidants, vitamins, 
and minerals is very critical in ensuring the brain 
health, preclude the decline in cognition and other 
risks of brain diseases associated with aging.61

Green tea (Camellia sinensis)
	 Green tea is a common beverage 
produced from Camellia sinensis which has 
been researched on its possible health effects, 
its effects on neurodegenerative diseases like 
Parkinson. The green tea is rich in numerous 
bioactive substances, the most significant ones 
being catechins especially the epigallocatechin 
gallate (EGCG). Green tea possess good range 
of polyphenols and especially catechins which 
contain antioxidants. Antioxidants are known to 
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counteract the effects of the free radicals which 
are molecules capable of damaging cells when 
subjected to oxidative stress, and the antioxidant 
properties of green tea have the potential of having 
neuroprotective effects in Parkinson’s disease 
development and progression.62Certain researches 
indicate that green tea can have moderate anti-
inflammatory effect. Chronic inflammation has 
been linked with neurodegenerative illnesses, 
and suppressing inflammation could have a role 
to play in safeguarding neuron survival and 
delaying neurodegeneration in the dopaminergic 
neurons.63Animal research has explored the 
possibility of neuroprotective effect of green 
tea constituents and specifically EGCG against 
dopaminergic neurons.64 The neuroprotective 
effects of the green tea extracts have been 
demonstrated to alter the state of proteins in the 
brain, one of which is alpha-synuclein. Parkinson’s 
disease is characterized by an abnormal deposition 
of alpha-synuclein, and the inhibition of its 
aggregation can be helpful.65

Chinese goldthread (Coptischinensis)
	 Coptis chinesis(Chinese goldthread) is 
named as male herb in old Chinese Medicine and  
is considered as a powerful anti-inflammatory and 
antimicrobial agent.66However, there is scanty 
scientific evidence for its efficacy in Parkinson’s 
disease (PD).The efficacy of Chinese herbal 
medicine (CHM) as an adjunctive treatment of 
PD patients might have clinical efficacy and 
safety, which are evaluated using a meta-analysis; 
however, additional high-quality research is 
required to confirm such results. PD can be treated 
mainly by medications (levodopa, dopamine 
agonists, and MAO-B inhibitors), physical therapy, 
and, in some situations, surgery.67Although 
potential herbal remedies are studied to prove 
their potential in controlling the PD symptoms or 
to contribute to the overall health, it is essential 
to consider these treatments with care and consult 
with healthcare specialists. Herbal remedies can be 
very effective and safe, but they can be dependent 
or in few cases reactive to other drugs.68

Grapevine (Vitisvinifera)
	 Compounds obtained through grapevine 
have been widely researched with regard to their 
antioxidant and neuroprotective effects, especially 
grape seed extract, and resveratrol. The compounds 
have great antioxidant activity, which is higher 

than that of commonly recognized antioxidants, 
such as vitamins C and E, and 2-carotene.69,70 
Studies have also shown that grape seed extract 
is capable of inhibiting memory impairment in 
animal study through improving the functionality 
of cholinergic neurons and minimizing the stress 
levels of oxidative stress in the hippocampus. 
Also, resveratrol, a polyphenol that is present in 
grape peels in abundance, has been linked with 
neuroprotective events, possibly because of its 
anti-oxidant and anti-inflammatory effect. These 
are good news though not directly proven, the use 
of grapevine extracts as a specific means of treating 
Parkinson’s diseases is not supported by direct 
data.71

Toothed club moss(Huperziaserrata)
	 Another alkaloid found in the club 
moss Huperziaserratais known as Huperzine 
A and this substance has been shown to inhibit 
acetylcholinesterase, and therefore stimulating the 
amount of acetylcholine in the brain. The inquiries 
have so far been inconclusive and primarily have 
been focused on possible therapeutic effects 
for Alzheimer disease. According to clinical 
evidence, no considerable investigation supports 
the application of huperzine A in the domain 
of neurodegenerative diseases, only slight side 
effects like nausea, vomiting, and diarrhea have 
been reported in a limited number of preclinical 
studies.72Regarding its safety parameters it is 
relatively well-tolerated but could potentially have 
mild cholinergic side effects including nausea. In 
brief, huperzine A is not recommended in pregnancy 
or lactation because there is no adequate data 
regarding its effectiveness and safety.73Moreover, 
when taking huperzine Acaution should be 
exercised when taking other acetylcholinesterase 
inhibitors or other cholinergic drugs because of its 
additive effects, and when taking medications that 
slow the heart rate such as beta-blockers.
Cassiae semen (Cassia obtusifolia)
	 Cassia obtusifolia is a popular herb 
that has been widely used in herbal therapy to 
treat various diseases since time immemorial. 
Scientists have recently examined its possible 
neuroprotective properties, especially in relation 
to Parkinson’s disease .In a 2010 study, scientists 
examined the effects of Cassia obtusifolia seed 
extract (COE) on both in vivo and in vitro models of 
PD. COE reduced cell damage in PC12 cells effects 
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in the striatum of rats and a 6-hydroxydopamine 
(6-OHDA) induced form of the disease in 
Parkinson via attenuating reactive oxygen species 
generation, inhibiting glutathione (GSH) depletion, 
blocking mitochondrial membrane potential 
(MMP) reduction, and blocking the activation of 
caspase-3.74COE also prevented the cytotoxicity 
of 1-methyl-4-phenylpyridinium (MPP +) and 
6-OHDA in primary mouse mesencephalic 
dopaminergic neurons.In the mouse model of 
Parkinsonism after 1-methyl-4- phenyl-1, 2, 3 
,6-tetrahydropyridine (MPTP) was utilized in the 
disease production, the COE intervention enhances 
the motor activity and prevents the dopaminergic 
neuronal death of the substantia nigra and 
striatum.75 These results indicate that COE could 
have a neuroprotective effect in PD, which reduces 
oxidative stress and neuronal apoptosis.76

Yuan Zhi/Senega Root(Polygala tenuifolia)
	 Polygala tenuifolia, which is referred 
to as Yuan Zhi in traditional Chinese. In Chinese 
medicine has been studied for its potential 
neuroprotective effects, including applications 
related to Parkinson’s disease (PD). Recent 
research indicates that extracts from this plant 
and its active compounds may offer therapeutic 
benefits for neurodegenerative conditions. A study 
investigated the effects of WIN-1001Xa 20% 
ethanol extract derived from Polygala tenuifolia, 
Angelica tenuissima, and Dimocarpus longan 
on animal models of PD. WIN-1001X treatment 
improved the symptoms of Parkinsonism in 
1-methyl-4-phenyl-1,2,3,6-tetra- hydropyridine- 
(MPTP-) induced mice. Rota-rod and pole tests 
revealed improvement in motor performance.
Additionally,WIN-1001X prevented decrease of 
tyrosine hydroxylase activity in the substantia 
nigra and striatum  regions critical for dopamine 
production. The study also noted that WIN-1001X 
enhanced autophagy a cellular recycling process 
suggesting a mechanism for its neuroprotective 
effects.77 The principal active compound on 
saponin B isolated from WIN-1001X, potently 
induces autophagosomes in human neuroblastoma 
cell lines.78The saponins of Polygala tenuifolia, e.g. 
tenuigenin, tenuifolin, have anti-dementia effect. 
They may decrease accumulation of â-amyloid, 
act as anti-oxidants, regulate neurotransmitters, 
enhance synaptic activity, have anti-inflammatory 

effects, inhibit neuronal apoptosis, and regulate 
autophagy.79

Velvet bean (Mucunapruriens)
	 Mucunapruriens or the velvety bean is a 
tropical leguminous plant of the family Fabaceae 
that is native to the continents of Africa and 
Asia. It has been traditionally employed in the 
treatment of diverse conditions including disorders 
of the nervous system, male sterility, and as an 
aphrodisiac in ayurvedic and other systems of 
traditional medicine.80One of the major factors 
contributing to increasing scientific attention is 
its richness in levodopa (L-DOPA), dopa synapse 
dopamine’s precursor. Levodopa is a widely used 
drug in Parkinson’s disease which is converted to 
dopamine in the brain.81Mucunapruriens comprises 
several other biologically active compounds such 
as alkaloids, flavonoids and sterols along with 
levodopa.A few reports  that these molecules could 
have neuroprotective effects separate to levodopa 
by modulating the oxidative stress, which is 
involved in the development of neurodegenerative 
disorders such as Parkinson’s.82

Creeping blepharis (Blepharismaderaspatensis)
	 B l e p h a r i s m a d e r a s p a t e n s i s ,  a n 
Acanthaceae family plant, has been traditionally 
used in different disease conditions. Notably, 
its seeds contain steroids, including gomisin 
D, that have been used to treat neurological 
conditions like Parkinson’s disease.83While 
traditional uses suggest potential benefits, scientific 
studies specifically investigating the efficacy of 
Blepharismaderaspatensis in Parkinson’s disease 
remains limited. However, related studies have 
explored the neuroprotective properties of this 
species. For instance, a recent investigation 
evaluated the neuroprotective effects of an 
ethanol extract of Blepharismaderaspatensis 
against a rat model of Alzheimer’s disease 
induced by colchicines.The results demonstrated 
a dose-dependent neuroprotective activity 
indicating potential therapeutic applications for 
neurodegenerative conditions.84Additionally, the 
plant has exhibited significant antioxidant activity, 
which is crucial in combating oxidative stress a 
contributing factor in neurodegenerative diseases. 
Phytochemical analyses shown that bioactive 
substances such as flavonoids, phenols, and 
terpenoids are present which may underlie these 
antioxidant properties.85
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Smilax spp.(Smilax perfoliata)
	 Currently, there is no direct scientific 
evidence supporting the application of Smilax 
perfoliata in the therapy of the Parkinson’s disease.
However, conventional medicine practices have 
utilized various species of the Smilax genus for 
neurological conditions. For instance, Smilax 
perfoliata roots have been traditionally used in the 
treatment of epilepsy, psychosis, nervous system 
disorders, and Parkinson.86,87While these traditional 
uses suggest potential neurological benefits, 
it’s important to note that such applications are 
based on anecdotal evidence rather than rigorous 
scientific studies. In contrast, other species 
like Smilax china have undergone scientific 
investigation. An ethanol-based bark extract from 
Smilax china demonstrated neuroprotective effects 
in wistar rat model of Parkinson’s disease caused by 
rotenone, showing improvements in motor function 
and reductions in oxidative stress.88

Smilax spp.(Smilax zeylanica) 
	 Smilax zeylanica, a climbing shrub native 
to Asia, has been traditionally utilized in various 
medicinal systems for its therapeutic properties. 
While direct studies on its effects in Parkinson’s 
disease are limited, related studies and its known 
pharmacological activities suggest potential 
benefits in neurodegenerative conditions. Oxidative 
stress contributes greatly to the pathogenesis of 
neurodegenerative diseases like PD. Studies have 
demonstrated that extracts from Smilax zeylanica 
possess strong antioxidant activities. For instance, 
methanolic extracts of the plant have shown 
notable free radical scavenging abilities, which 
could help mitigate oxidative damage in neuronal 
cells.90Smilax china, has indicated immense 
neuroprotective effects in PD models. An ethanol-
based bark extract from Smilax china was found 
to improve motor functions and reduce oxidative 
stress in a model of Parkinson’s disease in rats 
produced by rotenone. 91Given the phytochemical 
similarities between Smilax species, it’s plausible 
that Smilax zeylanica may offer comparable 
neuroprotective benefits. Traditionally, Smilax 
zeylanica has been employed to treat ailments 
such as rheumatism, skin diseases, and abscesses. 
Phytochemical analyses have identified compounds 
like flavonoids, saponins, and alkaloids,which 
have anti inflammatory effects and antioxidant 
activity.89These are indeed pertinent properties, as 

inflammation and oxidative stress play a central 
role in neurodegenerative processes, such as those 
occurring in PD.92

Psyllium husk/Isabgol (Plantago ovate)
	 Plantago ovata, commonly known 
as psyllium husk, has been studied for its 
potential benefits in managing Parkinson’s 
disease, particularly concerning gastrointestinal 
symptoms and the pharmacokinetics of levodopa, 
the primary medication used in treatment.The 
water-soluble fiber in Plantago ovata husk acts 
as a bulk-forming laxative, which can alleviate 
constipation by regulating bowel movements. 
This improvement in gastrointestinal function 
can increase the general standard of living for 
affected patients.93 Levodopa’s effectiveness can 
be influenced by its absorption rate, which is 
affected by gastrointestinal motility. Studies have 
explored the co-administration of Plantago ovata 
husk with levodopa/carbidopa therapy.Plantago 
ovata husk can lead to more stable levodopa 
plasma concentrations by reducing fluctuations. 
This stabilization may result in a more consistent 
therapeutic effect, potentially minimizing motor 
fluctuations in patients.94Experimental studies have 
shown that the addition of Plantago ovata husk can 
enhance the bioavailability of levodopa.95

Licorice (Glycyrrhizaglabra)
	 Glycyrrhizaglabra, commonly known as 
licorice root, has been investigated for its potential 
therapeutic effects in Parkinson’s disease (PD). 
Several studies have explored its neuroprotective 
properties and possible benefits for PD patients.
Adjunct Therapy in PD Patients A double-blind, 
randomized study clinical trial assessed the efficacy 
of oral licorice administration as a supplement 
to PD sufferers’ treatment. Over six months, 
participants received either licorice syrup or a 
placebo. The study found significant increases 
in the results revealed that there were significant 
increases in the total the Unified Parkinson’s 
Disease Rating Scale (UPDRS) scores, activities 
of daily living, and tremor in the licorice group 
without serious adverse events. Notably, motor 
function and rigidity scores improved after four 
months of licorice intake. The licorice syrup 
possess 136 ìg of polyphenols, 12.14 mg of 
glycyrrhizic acid, and 136 mg of licorice extract 
in 5 cc.96Neuroprotective mechanisms research has 
identified that liquiritigenin, a compound extracted 
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from licorice root, can induce the expression 
of RNF146 protein. This protein helps remove 
excessively accumulated poly ADP-ribose (PAR) 
and associated modified proteins, thereby inhibiting 
dopaminergic neuronal cell death. The mechanism 
involves liquiritigenin binding to estrogen 
receptors, regulating transcription processes that 
protect.97In summary, both clinical and preclinical 
studies suggest that Glycyrrhizaglabra may offer 
neuroprotective benefits for individuals with 
Parkinson’s disease.98

Danshen (Salvia miltiorrhiza)
	 Salvia miltiorrhiza, also referred to as 
Danshen has been studied regarding its possible 
therapeutic benefits in Parkinson’s disease. Studies 
show that some of the compounds obtained out 
of this herb can have neuroprotective effects that 
can be applied in PD.This antioxidant from Salvia 
miltiorrhiza has revealed itself as having preventive 
effects to neuronal damage due to oxidative stress. 
One study established that significantly less 
reactive oxygen species (ROS) was generated by 
the production of salvianolic acid B and inhibited 
the occurrence of apoptosis in 6-hydroxydopamine 
exposure in human neuroblastoma SH-SY5Y cells, 
which is a neurotoxin used to mimic Parkinsonian 
disease.99This compound reduces the inhibition of 
cytochrome c and activity of caspase-3 transport 
to the cytoplasm and inhibition. These results 
suggest that salvianolic acid B, including PD, 
can be useful in treating oxidative stress-related 
neurodegenerative diseases. Salvia miltiorrhiza 
has been found to inhibit monoamine oxidase 
(MAO) enzymes involved in the breakdown 
of neurotransmitters such as dopamine with its 
lipophilic compounds like Tanshinone I. Both 
MAO-B and MAO-A inhibition are known to be 
effective therapeutic approaches to PD. Studies 
show potent suppression of MAO-A and moderate 
blockage of MAO-B in human beings and selective 
antagonist of muscarinic acetylcholine M4 receptor 
that can be used in managing motor dysfunction 
and depression in PD.100

Lemon balm (Melissa officinalis)
	 Lemon balm or Melissa officinalis has 
long been used because of its soothing properties 
and possible therapeutic value. According to 
recent discovery its antioxidant properties have 
the potential to provide neuroprotective effects, 
which is relevant to neurodegenerative diseases. 

Antioxidant properties and neuroprotection 
oxidative stress has a crucial role in the development 
of neurodegenerative diseases. It has been 
suggested that lemon balm has high antioxidant 
activity which can help to counteract oxidative 
stress. According to a review lemon balm infusion 
significantly improved the state of oxidative stress, 
which could lead to the possible use of longer-
lasting results of that substance in treating diseases 
related to oxidative stress, including PD.101A study 
of the impact of Melissa officinalis extract on in the 
dentate gyrus in mice, neurogenesis and discovered 
that it had an effect on serum corticosterone 
and GABA, both of which are related to stress 
reactions and neuron health.102 Although these 
results are encouraging, there is not much direct 
clinical evidence in favor of the use of lemon 
balm as a specific agent against PD. Nonetheless, 
its possibility to alleviate oxidative stress and 
promote the wellbeing of neurons indicates that 
it may be used as a complementary medication in 
the treatment of PD symptoms.
Black seed (Nigella sativa)
	 Nigella sativa or black seed and its 
active ingredient thymoquinone (TQ) have been 
studied for its neuroprotective action in PD. 
Research has shown that TQ can prevent toxins 
such as 6-hydroxydopamine (6-OHDA) toxin on 
dopaminergic neurons by alleviating the effects 
of oxidative stress and maintaining neuronal 
integrity. TQ administration in a rat model led to a 
considerable enhancement of the motor behavior 
and neuronal functions.TQ has been found to 
inhibit the response of the central nervous system 
of the body, microglial cell which are the major 
immune cells in the central nervous system. TQ 
can suppress pro-inflammatory cytokines and 
pathways and thus decrease inflammation-induced 
neuronal damage.103Although promising in 
preclinical studies, little clinical evidence has been 
identified on the effectiveness of Nigella sativa and 
thymoquinone in PD patients. Further investigation 
and serious clinical trials should be integrated so 
as to determine their potential therapeutic use and 
safety in humans. Nigella sativa and its potent 
compound thymoquinone have properties with the 
potential to provide neuroprotection in models of 
Parkinson disease.104

Saffron (Crocus sativus)
	 The herb saffron (Crocus sativus) has been 
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extensively studied on account of its neuroprotective 
effects against Parkinson’s disease. Saffron has 
the primary bioactive constituents in the form of 
crocin, crocetin and safranal that have the potential 
to be used in the management of PD.105Oxidative 
stress happens to be a significant factor that leads 
to the degeneration of the dopaminergic neurons in 
PD. Crocin and crocetina high potency antioxidant 
effect have been determined, and this is capable of 
reducing the oxidative damage of neuronal tissues.
It has been observed that the chemicals reduce 
the oxidative stress and catalase (CAT) through 
boosting the activity of antioxidant enzymes such 
as superoxide dismutase (SOD), and thus the 
ones that are compromised and on their last leg 
are kept from being damaged by the aggregates 
of the protein á-synuclein.106Among others, the 
aggregates of the protein á-synuclein are signs of 
the pathology of PD. Experimental studies have 
proved that saffron and its components can prevent 
the aggregation and dissociation of its fibrils. 
A significant positive effect on motor functions 
and lifespan of a Drosophila model system over 
expressing mutant á-synuclein with saffron or 
crocetin dietary supplementation demonstrated that 
the supplement has the potential to prevent toxicity 
caused by á-synuclein.107

Black pepper (Piper nigrum)
	 Piper nigrum (black pepper) is a vital 
source of the bioactive compound, piperine, 
which has been studied with respect to its possible 
neuroprotective activity in Parkinson’s disease 
(PD).MAO-B is an enzyme that decomposes 
dopamine, a neurotransmitter that is deficient in 
the patients of PD. The levels of dopamine may 
be increased using MAO-B inhibition. Piperine 
and its derivatives have been shown to be selective 
inhibitors of the activity of the MAO-B and hence 
could be used therapeutically in PD.108Oxidative 
stress and inflammation in PD is caused by 
dopaminergic neuron degeneration. Piperine has 
been shown to possess antioxidant properties 
since it reduced the signs of oxidative stress and 
enhanced the action of antioxidant enzymes. In 
addition, it also suppresses cytokines that cause 
inflammation, which are anti-inflammatory, 
and as such, could prevent the inflammatory 
damage to neurons.109 Dysfunctional autophagy, 
cell dismantling, has been associated with the 
pathology of PD. Piperine has been reported to 

induce autophagy through activation of protein 
phosphatase 2A (PP2A) which leads to an 
inhibition of mTORC1 pathway. This activation 
effect induces the facilitation of the clearance of 
damaged mitochondria and proteins which could 
lead to alleviation of neurodegeneration associated 
with PD.110

Golden root (Rhodiolarosea)
	 Golden root is a herb also named 
as Rhodiolarosea a traditional adaptability 
promoter that aims at enhancing physical 
and mental strength.111 Recent research has 
investigated its possible use in neuroprotective 
Parkinson’s disease. Neuroprotective effects and 
studies on Rhodiolarosea for the treatment of 
neurodegeneration have been conducted.112One 
of the studies was on its effects on neurotoxicity 
(PD-induced by MPTP) in rats. However, it can 
be successfully applied to the treatment of stress-
related symptoms the patients of PD possess due 
to its adaptogenic nature as well. Rhodiolarosea 
posess proven neuroprotective properties in the 
preclinical diseases of CNS such as Parkinson.113

Sage (Salvia officinalis)
	 Sage or Salvia officinalis is not new in 
terms of medicine and, perhaps, its impact on 
cognitive performance has been well demonstrated. 
Its effects in Parkinson’s disease  have also been 
subject of recent research with its neuroprotective 
and cognitive-promoting effects having potential 
to help in survival of dopaminergic neurons against 
oxidative stress and inflammation, both of which 
are major contributors to PD progression.114Sage 
has been reported to exert antioxidant and anti-
inflammatory actions which may be relevant in 
the protection of dopaminergic neurons from 
oxidative stress and inflammation which are two 
of the most significant factors in the progression. 
The findings showed that the extract can help in 
lowering neurodegeneration and improving motor 
behavior in the rats.115Cognitive impairment is a 
very common problem amongst individuals with 
Parkinson disease. A pilot clinical experiment 
was aimed at establishing the effects of Salvia 
officinalis on PD patients. The scholars found out 
that salvia supplementation was associated with 
improved memory and attention, and it implies that 
the agent may be employed as a cognitive enhancer 
in PD.116
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Velerian root (Valerianaofficinalis)
	 Valerian root or Valerianaofficinalis 
has been utilized for some time as a sedative and 
anxiolytic. In respect of sleep disturbances and 
neuroprotection, recent literature has explored the 
way it can prove especially in the management 
of Parkinson’s disease. Valerian was used in 
traditional medicine to treat sleep disorders 
and anxiety, a fact sheet by National Center of 
Complementary and Integrative Health (NCCIH).
Still, evidence for its effectiveness in people with 
PD is scant and further studies are needed to prove 
its potential in this regard.117 The Neurochemical 
Research article tested whether its extract had 
cytoprotective effect on an in vitro experimental 
model of Parkinson’s disease. Those results 
revealed that the extract possessed neuroprotective 
properties and this means that it can be utilized to 
produce cytoprotective therapy in PD.118

St. John’s Wort(Hypericumperforatum)
	 H y p e r i c u m p e r f o r a t u m  c o n t a i n s 
neuroprotective effect on preclinical models 
of Parkinson disease, owing to its antioxidant 
property.Hypericumperforatum also referred 
to as St. Johns Wort is a unique plant that has 
been used in healing process traditionally as an 
antidepressant. The evidence of its potential benefit 
in the management of Parkinson’s disease has 
been examined in the recent studies, including the 
effects of its neuroprotective activity. The authors 
conducted a research study on the action of a 
hydroalcoholic extract of Hypericumperforatum in 
a rat model of PD induced by 6-hydroxydopamine 
in a research article published in Molecular and 
Cellular Neurobiology. The results indicated 
that the extract was capable of reducing motor 
impairment and impacted neuroprotectivity that 
revealed its potential usage as PD treatment.119The 
active compounds of Hypericumperforatum 
may prevent the incidence of oxidative stress by 
the effects of their active compounds including 
hyperforin and quercetin. In addition, it has 
been demonstrated to inhibit the lowering of the 
astrocyte activation and monoamine oxidase-B 
(MAO-B) activity in the striatum, which is another 
confirmation of its potential benefits as a treatment 
methodology of PD.120

Ashwagandha (Withaniasomnifera)
	 Aswagandha, or Withaniasomnifera is 
a substance containing ashwagandolides as the 

primary active compounds which generate its 
curative effects. It has been found that withinolides 
have antioxidant and anti-inflammatory properties 
as well as neuro protecting properties. They help 
in alleviating the oxidative stress and keeping the 
neuronal cells in a healthy state.121Ashwagandha 
has also demonstrated a significant level of 
neuroprotection on the models of the Parkinson’s 
disease. It was found that it can raise dopamine 
levels, reduce oxidative stress and improve 
neuronal survival. The clinical evidence has also 
suggested that Ashwagandha extract can reverse 
motor impairment and motor coordination in 
animals with Parkinson’s disease.122The clinical 
studies have also suggested that Ashwagandha 
extract can also take part in enhancing the overall 
wellbeing of patients with neurodegenerative 
diseases as well as improving their cognitive 
performance. Ashwagandha supplementation has 
been seen to be beneficial in improving cognitive 
functioning in a study done on patients with mild 
impaired cognitive disorder and also reducing 
stress levels.123These findings contribute to the fact 
that it may be a potentially adjunctive treatment 
option to Parkinson’s disease but further clinical 
trials are required to establish its effectiveness in 
human patients.124

FUture Directions and Research Needs 
	 Herbal medicine is a discipline that is 
constantly developing at a tremendous peace 
and is characterized by consistent research and 
innovations that provide novel opportunities in 
the treatment of Parkinson’s disease. Numerous 
emerging trends and innovative research directions 
are shaping the future of herbal treatments:
Advanced Formulations
	 The innovations in herbal medicine also 
involve development of complex compositions in 
order to enhance bioavailability and effectiveness 
of the herbal compounds. Nano-formation methods 
such as are being researched to increase absorption 
and targeted delivery of various herbal components 
e.g., curcumin and ginsenosides (Figure 3). 
The development of these advances seeks to 
overcome the drawbacks of the conventional 
herbal preparations, and realize greater therapeutic 
potential.125

Combination Therapies
	 Research is increasingly focusing on 
combination therapies that integrate herbal 
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remedies with conventional treatments. Studies 
are exploring how herbal supplements can 
synergistically work with standard PD medications 
to increase efficacy and minimize side effects. 
This approach aims to create more holistic and 
personalized treatment regimens.126

Pharmacogenomics
	 Emerging trends in pharmacogenomics 
are being applied to herbal medicine. This field 
examines how genetic variations affect individual 
responses to herbal treatments. By tailoring herbal 
therapies based on genetic profiles, researchers 
hope to improve treatment outcomes and minimize 
adverse effects.127

Mechanistic Insights
	 New research is  uncovering the 
mechanistic pathways through which herbal 
compounds exert their effects. Advances in 
molecular biology and biochemistry are providing 
deeper insights into how herbs like Ginkgo biloba 
and Ashwagandha influence neurotransmitter 
systems, oxidative stress, and neuroinflammation. 
Understanding these mechanisms can help refine 
herbal treatments and identify new therapeutic 
targets.128

DISCUSSION

	 Herbal plants have proven to be promising 
natural therapeutics for the management of 
Parkinson’s disease because of their pleotropic 
neuroprotective effect and relatively lower 
adverse effects than conventional treatments. 
Oxidative stress, mitochondrial dysfunction, 
neuroinflammation, á-synuclein aggregation, 
and progressive degeneration of dopaminergic 
neurons in the substantia nigra are the mechanisms 
responsible for the pathogenesis of PD. Many 
medicinal plants like Ginkgo biloba, Curcuma 
longa, Withaniasomnifera, Mucunapruriens, 
Bacopamonnieri, and Camellia sinensis are 
rich in bioactive phytochemicals including 
flavonoids, alkaloids, phenolics, terpenoids 
and sulfur containing compounds that have 
antioxidant, anti-inflammatory, antiapoptotic, 
and mitochondrial protection properties. 
These phytoconstituents possess antioxidant 
properties, attenuate inflammatory cytokines, 
boost endogenous antioxidant mechanisms, and 
facilitate dopaminergic transmission, which 

decreases neuronal damage and restores behavioral 
deficits in experimental models of Parkinson’s 
disease. Epigallocatechin gallate, curcumin, 
withanolides, bacosides and levodopa from 
Mucunaprurienshave been demonstrated to 
possess substantial neuroprotective effects by 
interfering with the molecular signaling pathways 
and by inhibiting the aggregation of á-synuclein. 
Also, sulfur-containing compounds such as diallyl 
disulfide from garlic, showed protective effects 
against oxidative and inflammatory injury in the 
neurons. While the therapeutic potential of herbal 
medicines has been established by numerous in 
vitro and in vivo studies, the majority of these 
studies have been conducted in the laboratory, and 
factors which include low bioavailability, poor 
standardization and a lack of clinical trials have 
hindered the clinical use of these herbs. Herbal 
plants are a potentially useful complementary 
approach to Parkinson’s disease management, 
but more carefully designed clinical studies are 
utmost needed to establish their long-term safety 
and efficacy.

CONCLUSION

	 Herbal plants represent a promising 
adjunctive approach for the management of 
Parkinson’s disease because of their antioxidant, 
anti- inflammatory,  neuroprotective,  and 
neuromodulatory properties. Herbal treatment, 
together with standard therapy of Parkinson’s 
disease, may be more holistic means of treating the 
ailment, yet it is important to pay close attention 
to both clinical and patient-specific considerations. 
Traditional medicinal plants such as Ginkgo 
biloba, Withaniasomnifera, and Panax ginseng 
have demonstrated encouraging therapeutic 
potential in experimental and preclinical studies. 
However, despite these promising findings, the 
majority of current evidence is derived from 
in vitro and animal studies, with limited large-
scale clinical validation in humans. Furthermore, 
issues related to safety, toxicity, standardization, 
herb–drug interactions, pharmacokinetics, and 
long-term efficacy remain insufficiently explored. 
Therefore, additional randomized controlled 
clinical trials and mechanistic investigations 
are necessary to establish the safety, efficacy, 
and clinical applicability of herbal therapies 
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in Parkinson’s disease management. A better 
understanding of these medicinal plants may 
contribute to the development of safer and more 
effective complementary therapeutic strategies for 
Parkinson’s disease.
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