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ABSTRACT: 
Background: Parkinson's disease ranks as the second most common neurologic disorder worldwide, marked by 

a series of significant symptoms like bradykinesia, rigidity, and muscle stiffening, among others. Recently, there 

has been a growing trend toward developing novel therapeutic methods, including the use of phytochemicals from 

medicinal herbs, although the current therapeutic strategy remains symptom-based. Objective: The main concern 

of this review paper is the causes of Parkinson’s disease, which discusses and explores the therapeutic targets. 

This also highlights the phytoconstituents found in different plants that may aid the treatment of Parkinson’s 

disease. Method and materials: Relevant review articles and articles from the past were examined. The current 

literature review provides a holistic overview of the research articles that have been taken from portals like Scopus, 

PubMed, Google Scholar, and ResearchGate. Inclusion and exclusion criteria helped filter out appropriate 

resources. Result: Dopaminergic neuronal loss, oxidative stress, mitochondrial injury, inflammation, protein 

aggregation, and programmed cell death have been identified as factors underlying neurodegeneration, Also, from 

the current research work, it can be deduced that using herbs and their extracts, like curcumin, withanolides, 

resveratrol, ginsenosides, and sulforaphane, provides a plausible basis for having neuroprotective effects in 

Parkinson’s disease by acting on all these factors together. Conclusion: Herbal medicines such as curcumin and 

resveratrol have potential for the treatment of the condition, but the following issues arise: lack of standardization 

and delivery to the brain. Nanotechnology and AI could be useful in the treatment of the condition. 

Lay Summary: 

Parkinson’s disease is a progressive brain disorder that mainly affects movement, balance, and quality of life. 

Current medicines help manage symptoms but do not fully stop disease progression. This review explains how 

natural plant-based compounds may help protect brain cells involved in Parkinson’s disease. Several 

phytochemicals, such as curcumin, resveratrol, withanolides, ginsenosides, and sulforaphane, show antioxidant, 

anti-inflammatory, and neuroprotective effects in laboratory and animal studies. These compounds may help 

reduce oxidative stress, mitochondrial damage, protein aggregation, and inflammation linked with Parkinson’s 

disease. The review also discusses modern strategies, such as nanotechnology and artificial intelligence, to 
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improve the delivery and effectiveness of herbal medicines. These findings suggest that plant-derived therapies 

may become useful supportive options for Parkinson’s disease in the future. 

 

 
Graphical Abstract: Herbal Neuroprotection in Parkinson's disease: From Pathogenesis to Precision 

Phytotherapy 

 

 

INTRODUCTION: 

1. OVERVIEW: 
With each passing day, modern life becomes increasingly stressful. A sedentary lifestyle and lack of tranquility 

of the mind are the root causes of all stress-related diseases. The tension and unrest affect both body and the mind, 

particularly the central nervous system, which is the midway point of the regulating system.[1] [2]. All over the 

world, a considerable number of people die due to neurodegenerative diseases. Recent data indicate that the death 

rate in the twenty-first century is eight percent of the total [3]. 

 

PD is the second most common neurologic disorder, next to Alzheimer’s disease. About 4500000 people around 

the world have this disease, and by the year 2030, the number may quadruple [4,5]. It substantially reduces one’s 

quality of life, encourages dependency, and eventually leads to death [6]. Additionally, some nonmotor 

consequences may be manifested as sleep disruptions, cognitive impairment, mood swings, depression, psychosis, 

and dementia[7]. Pathologically, it is characterized by a prominent feature of the symptoms consisting of 

bradykinesia, rigidity, postural instability, facial dyskinesia, muscle stiffness, and tremor [8]. 

 

Other associated pathological manifestations include disrupted sleep patterns, cognitive impairment, depression, 

mood disturbances, psychosis, and dementia[9]. The actual cause of the neuronal cell death is not known yet. 

Apoptosis, mitochondrial malfunction, and oxidative stress have all been associated with dopaminergic cell death 
[10]. Although the available treatments for this disorder bring symptomatic relief, approaches that reduce the rate 

of progression of the disease have not yet been established. 

 

Pathology/causes: 

Several studies have implicated that environmental reasons might be involved in causing the disease in older 

adults, while it is genetic among the young. Moreover, the disease was found to affect nearly 50% more men than 

women [11,12]. A gradual loss of DA-ergic neurons, particularly in the SNpc region of the brain, results in the 

development of Lewy bodies, being one of the neuropathological features of PD [13]. Degradation of DA-ergic 
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neurons has been proposed to be the prime cause of both the non-motor and classic motor symptoms [14]. 

Because the precise mechanisms of PD development and progression remain unidentified, the correlation between 

oxidative stress and the degradation of dopaminergic neurons is quite evident. Since maintenance of the redox 

potential is crucial for neuronal survival, disruption may interfere with other biological processes in the cells and 

result in their death. However, further research has discovered that α-synuclein in its aggregated, insoluble form, 

making up these entities, is toxic in nature. Moreover, α-synuclein is a cytosolic protein largely present in 

presynaptic cellular membranes. Moreover, in massive amounts, α-synuclein is found in the brain. In Parkinson’s 

disease, patients’ tissues also feature protein aggregation, as well as impaired mitochondria. As a result, autophagy 

appears to halt the progression of PD diseases [15].  

 

Oxidative stress leads to the breakdown of membrane lipids and cellular protein degradation, thereby increasing 

reactive oxygen species concentration, mitochondrial dysfunction, and neuroinflammation in the brain. Therefore, 

a research focus in the therapy of PD should be on the protective mechanisms involved in controlling these 

processes. However, in the future, more novel methods in this type of study should be informed by failures of 

studies with antioxidant substances and tactics put into play so far [16] Figure 1 shows the pathogenesis of 

Parkinson’s disease. 

 

 
Figure 1: Pathology of Parkinsons disease 

 

2. METHODOLOGY: 
This study is a comprehensive literature review of the research articles and papers ranging from 2015 to 2025 

obtained from various platforms, namely Scopus, PubMed, Google Scholar, and Research Gate. Various 

keywords, including Parkinson’s disease, Neuroprotective agents, Phytoconstituents, Herbal medicines, 

Medicinal plants, were used to identify the relevant data. The past relevant review papers and articles related to 

the topic were investigated. Certain factors, such as the pathology of neurodegenerative disorders, therapeutic 

approaches, neuroprotective agents, and herbal medicines in Parkinson’s disease, were kept in mind while 

preparing this review. This review paper's primary objective is to highlight the causes of Parkinson’s disease, 

discuss and explore therapeutic targets, and also identify the phytoconstituents present in various plants that may 

contribute to the treatment of Parkinson's disease. Inclusion criteria and exclusion criteria were applied to narrow 

down the research and get more accurate and suitable literature for this study. 

 

2.1 Inclusion criteria: 

  Articles investigating phytoconstituents, medicinal plants, herbal formulations, or plant-derived bioactive 

compounds (e.g., curcumin, resveratrol, withanolides, ginsenosides, sulforaphane) with neuroprotective potential. 

Studies incorporating nanomedicine-based delivery systems or AI-driven approaches relevant to Parkinson’s 
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disease diagnosis, treatment, or drug development. 

 

2.2 Exclusion criteria: 

• Studies exclusively focused on synthetic drugs, chemical agents, or therapies without any connection to 

phytoconstituents, herbal medicines, nanomedicine, or AI-based approaches 

 

3.  Current Therapies: 

It is not possible to reach a 50% reduction in neurodegeneration by current treatment approaches [17]. The 

pharmaceutical scientists are focusing their efforts to develop novel therapies from phytochemical components 

and dietary supplements for the neuroprotection of PD with the aid of computational chemistry [18]. The current 

treatments for neuropsychiatric and neurodegenerative diseases offer temporary relief, not long-term.  The current 

effort is a step towards developing treatment techniques for slowing the progression of PD [19]. 

 

Moreover, levodopa or L-DOPA (L-3, 4-dihydroxyphenylalanine), a precursor of dopamine, is administered to 

PD patients to restore an ideal quantity of dopamine (DA) and its related signaling pathways. The long-term 

benefits are undetermined; however, L-DOPA initially delays the progression of the condition. Additionally, it is 

given along with carbidopa, a peripheral decarboxylase inhibitor. This reduces the side effects of L-DOPA, which 

are primarily cardiovascular and gastrointestinal problems [20]. In addition, with the limitation of the use of L-

dopa, other strategies have been developed to boost dopamine release, such as DA agonists, catechol-O-methyl 

transferase inhibitors (COMTIs), monoamine oxidase type B inhibitors (MAO-B), anticholinergics, beta-blockers, 

antipsychotics, and amantadine [21]. 

 

MAO-B inhibitors are another form of treatment for patients with PD. Since the metabolism of dopamine increases 

oxidative stress and impacts mitochondria, MAO-B levels are also presumed to be high. MAO-B inhibitors 

prolong the usefulness of levodopa/dopamine by suppressing the enzymes responsible for their degradation. The 

MAO-B inhibitors selegiline and rasagiline act by inhibiting monoamine oxidase B, a neuron-specific enzyme 

responsible for degradation of dopamine in the brain. They act by decreasing the activity of this enzyme and thus 

increasing the levels and prolonging the efficacy of levodopa, which can reduce the motor fluctuations in PD [22]. 

The CNS and peripheral tissues also have the enzyme catechol O-methyltransferase (COMT). COMT accelerates 

the breakdown of levodopa into 3-O-methyl-DOPA (3-OMD), reducing levodopa. 3-OMD exacerbates motor 

symptoms because it competes with levodopa for crossing the blood-brain barrier and for being converted into 

dopamine [23]. COMT inhibitors (COMT-Is) reduce motor symptoms because they increase levodopa 

concentration in the CNS and reduce 3-OMD concentration that competes with levodopa. COMT-Is induce GI 

symptoms like diarrhea and colitis. They can also induce central nervous system side effects like sleepiness, 

confusion, dystonia, hallucinations, and depression because they enhance the effect of levodopa on the 

dopaminergic pathways [24].  

 

Non-ergot dopamine agonists, including pramipexole, rotigotine, and ropinirole, fail to offer anything superior to 

carbidopa in motor symptoms, but they offer a crucial advantage over it in the form of a lack of dyskinesias or 

motor fluctuations. Nevertheless, they may offer disadvantages in terms of somnolence, impulse control, and 

psychosis, even though they are superior to MAO-B inhibitors in motor symptoms [25,26].  Anticholinergic 

medications: Anticholinergic agents like amantadine, benztropine, and trihexyphenidyl were amongst the first 

pharmacological interventions for a PD patient. These medications have been preferred for the initial treatment 

regimen for younger patients below the age of 65 with a prominent tremor. Their primary usefulness lies in 

reducing tremor. However, anticholinergic agents have limitations for use alone for dyskinetic symptoms and for 

replacing levodopa in a stable patient [27]. It is thought at present that the death of neuronal cells is mediated by 

the amplified levels of oxidative stress and impaired mitochondrial functions. Therefore, the scientific community 

is very interested in the possible treatments that could reduce reactive oxygen species and improve the functions 

of mitochondria, considering the current situation. A considerable effort has been put into diverse approaches, 

including a pharmacological approach that utilizes the natural extract from medicinal plants, which has 

demonstrated its effectiveness in the treatment of PD. However, the precise biochemical process through which 

the drug acts is not well understood. Nevertheless, the general idea of most natural compounds from plants is that 

they are able to modulate ROS more efficiently. In the past few years, many plants exhibiting medicinal properties 

against neurodegenerative disorders, including Alzheimer’s and Parkinson’s diseases, have been discovered [28,29]. 

 

Two methods that Eastern approaches utilize to control Parkinson's are exercise and meditation. [30]. Research 
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has shown that exercise and certain medications increase the level of dopamine within the body. Deep brain 

stimulation has always been looked at as the best way to control symptoms of Parkinson's, but there are many 

negative consequences associated with its use, such as treatment-resistant depression [31,32]. The high price tags 

associated with surgical and maintenance costs, temporary relief for pain, and the possibility that the neurons 

could potentially continue to deteriorate [33]. 

 

Therefore, the most important aim of modern research into PD today is to find an improved treatment approach. 

Additionally, because L-DOPA monotherapy is ineffective in slowing the progression of the disease, there are 

several reasons why combination pharmacotherapy should or has been utilized [34]. Nonetheless, most of the 

pharmacological combinations that have been evaluated in clinical trials have produced diminished results [35]. 

Furthermore, natural remedies for the medical condition have produced greater results than pharmacological 

combinations [36]. 

  

4. Rising interest in natural neuroprotective agents: 

Neuroprotection is all about protecting the cells that are damaged by keeping the neurons themselves intact—the 

structure and function. This is basically about slowing down the disease's progression and the damage that might 

be caused by the prevention of neuron death or the reduction of these cells. In the different neurodegenerative 

circumstances and regardless of the related symptoms and stress contributions for PD and the brain generally, 

there are basically root causes that are shared, and the usual suspects include iron accumulation, protein processing 

dysfunction, oxidative stress, mitochondrial damage, excitotoxicity, and inflammation. Among these, 

excitotoxicity and oxidative stress are particularly involved with the CNS and are considered the chief focus for 

most neuroprotection therapies [37,38]. 

 

The aggregation of toxic proteins can be suppressed by certain neuroprotective agents. These medications not 

only boost the activity of mitochondria and clear the body of free radicals, but they also slow down the progression 

of neuronal loss due to reduced inflammation and increased resistance of the nervous system to injury [39]. 

Although the prime task of medications is to protect neurons, some neuroprotective drugs also facilitate cell 

growth because they enhance the brain’s innate potential for repair. The ultimate aim of these medications is to 

refine various types of neurological disorders, along with the development of conditions that satisfy the repair of 

the structural integrity of neurovascular pathways. This acquired potential—the attribute of neuroplasticity—is an 

exclusive physiological phenomenon that allows the human brain to change itself every time throughout one’s 

life span by building new neural connections [40]. 

 

4.1 The Role of Herbal Medicines in PD: 

In recent years, there has also been an increasing number of studies that investigate the use of natural ingredients 

and herbs in Parkinson’s treatment. Indeed, certain herbs have exhibited efficiencies that can equal or even surpass 

those of current synthetic medications, bringing into question the underlying forces that cause Parkinson’s [41].  

Incorporating these biologically active ingredients into one’s diet in supplement form has spawned new interest 

in innovative new products, particularly due to their use in supporting overall cognitive health and preventing 

neurodegenerative diseases. Functional foods, nutraceuticals, and bioactive medications for cognitive protection 

have also seen considerable growth in popularity in both the food and drug industries, pegged for their utility in 

reducing age-related disorders due to the increasing age of the global population [42,43]. 

 

Herbal medicines have been gaining favor as possible neuroprotectors in PD because they have multi-fold actions 

and tend to have lesser side effects as compared to synthetic medicines. These medications and herbal medicine 

are gaining fame day by day due to their natural essence and zero side effects in both developed and developing 

countries [44]. Natural compounds possessing antioxidant, anti-inflammatory, and anti-apoptotic effects can 

suppress oxidative stress, enhance mitochondrial function, and suppress α-synuclein aggregation—a crucial part 

of the PD puzzle [45]. Curcumin from turmeric, resveratrol from grape skin, baicalein from skullcap, or puerarin 

from kudzu have been seen in laboratory studies to protect dopaminergic neurons from death in PD while 

enhancing mitochondrial function and mitigating neuroinflammation [46]. Natural compounds have also been seen 

to interact with crucial signaling pathways such as PI3K/Akt, Nrf2/ARE, or MAPK pathways, which play a very 

important role in neuron health and survival. Even though there have been very promising leads on possible 

neuroprotection in PD from natural compounds, there have been very few human studies conducted in this aspect 

as of yet [47].  

 

file:///C:/Users/Vikas%20Pandey/Documents/jmolecular/temp/.(https:/creativecommons.org/licenses/by-nc/4.0/)


Chinese Journal of Health Management 

Volume 20 Issue 3, Year of Publication 2026, Page 630-655   |  DoI-10.564220/1674-0815.2026.86 

  

 

©2026 The authors 

This is an Open Access article  

distributed under the terms of the Creative Commons Attribution (CC BY NC), which permits unrestricted use, 

distribution, and reproduction in any medium, as long as the original authors and source are cited. No 

permission is required from the authors or the publishers.(https://creativecommons.org/licenses/by-nc/4.0/) 

• CURCUMIN: 

Curcuminoids, sometimes referred to as diferuloylmethane, belong to the polyphenol compounds that can be 

extracted from the rhizome of Curcuma longa. These compounds exhibit various biological properties. These 

include antioxidants due to the hydroxyl moieties. Others include anti-tumor and anti-inflammatory compounds 

due to methoxy moieties. 

 

CUR has been consumed for centuries in Asian countries, and yet there is no evidence of its toxicity or any side 

effects [17]. Due to CUR's pharmacological safety, efficacy, and affordability, and due to the absence of dose-

limiting toxicity, many researchers have taken inspiration to continue their studies on it [48]. 

 

Curcumin targets the key pathways contributing to the disease condition in neuronal degeneration and provides a 

complex neuroprotective action that might change the course of PD. Curcumin works on multiple fronts: by 

inducing neurotrophic support, reducing inflammation, inhibiting the formation of protein clumps, protecting 

mitochondria, and clearing free radicals. 

 

1. Mitigation of Oxidative Stress: 

Curcumin can shield dopaminergic neurons in PD through the inhibition of oxidative stress. Reactive oxygen 

species, such as superoxide, hydrogen peroxide, and nitric oxide, contribute to neurodegeneration; however, the 

presence of the phenolic and methoxy groups in curcumin permits it to scavenge these free radicals and thereby 

impede lipid peroxidation and protein oxidation [49,50]. Furthermore, it increases the endogenous defense 

mechanisms of the neurons by increasing the activity of antioxidant enzymes like catalase, glutathione peroxidase, 

superoxide dismutase, and heme oxygenase-1 [51]. The role of antioxidants and neuroprotection by curcumin has 

been proven in animal studies, and comparable but relatively weaker activity has also been found for 

demethoxycurcumin and bisdemethoxycurcumin. In a nutshell, curcumin impedes the oxidative injury of neurons 

by preventing the abrupt death of neurons by halting the cascade of events that culminates in the latter [52]. 

 

2. Protection of Mitochondrial Function: 

Primarily, the symptoms of PD are related to mitochondrial dysfunction, particularly the failure of complex I of 

the respiratory chain. This results in increased generation of reactive oxygen species, contributing to energy 

deficiency. Studies have identified that curcumin supports the preservation of mitochondrial integrity, stimulates 

enzymatic activity, and inhibits the opening of the mitochondrial permeability transition pores. Since curcumin 

supports the protection of mitochondrial function, the neuronal degradation pathways are disturbed, generating 

low apoptosis levels, thus decreasing the progression of neurodegeneration associated with mitochondrial 

dysfunction, allowing dopaminergic neurons to live for a longer period [53]. 

 

3. Anti-Inflammatory Effects: 

In PD, neuroinflammation mediated by activated microglia is an important mechanism for neuron death. 

Curcumin's anti-inflammatory activity is most remarkable, as it suppresses the expression of pro-inflammatory 

cytokines, interleukins (ILs), chemokines, and enzymes involved in some inflammatory processes, such as 

decreasing levels of GFAP, cyclin D1, and COX-2. Additionally, it suppresses the expression of iNOS mRNA, 

decreases the production of TNF-α, IL-1β, and IL-6 induced by LPS, and prevents phosphorylation of JNK, among 

others, to prevent cell death and promote neuron survival. The anti-inflammatory activity of curcumin has been 

explained based on its modulation of different pro-inflammatory mediators [54]. Curcumin also acts on the 

cholinergic system, interacting with α7-Nicotinic Acetylcholine receptors (α7-NAChR), which modulate 

inflammation and microglial functions [55]. Curcumin suppresses secondary neuron damage, creating a neuron-

safeguarding environment, hence slowing the progression of Parkinson’s. 

 

4. Inhibition of α-Synuclein Aggregation and Lewy Body Formation: 

Another important pathogenic trait of PD is the aggregation of misfolded α-synuclein protein, which forms Lewy 

bodies. Curcumin has been found to suppress the aggregation of α-synuclein into fibrils, hence lowering the 

aggregation of toxic proteins. This will, in turn, reduce neurotoxicity and proteostasis stress. Curcumin, hence, 

can also inhibit the degeneration of neurons associated with PD due to protein aggregation [56,57]. 

5. Modulation of Signaling Pathways Critical for Neuronal Survival: 

Curcumin is able to activate multiple signaling pathways within the cell to promote the survival of neurons. For 

example, the activation of the pathway Wnt/β-catenin leads to the promotion of neurogenesis and the survival of 

cells. The pathway PI3K/Akt is involved in the promotion of the survival of cells, and the pathway BDNF/TrkB 
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contributes to the development and plasticity of neurons. In addition to these pathways, curcumin modulates the 

expression of enzymes that include HO-1 and the transcription factor STAT, which enhances the ability of cells 

to withstand damage [58,59]. Through the activation of cell survival pathways and neurotrophic factors, curcumin 

increases the ability of cells to withstand Parkinson’s-induced degeneration by promoting survival and 

regeneration. 

 

6. Enhancement of Dopamine Levels and Monoamine Oxidase-B (MAO-B) Inhibition: 

Thanks to this MAO-B inhibition, curcumin is effective in slowing down the metabolism of dopamine in the brain. 

Due to the elevated levels of dopamine, there will be less oxidative stress generated from the metabolism of 

dopamine, which might translate to improved motor function outcomes [60]. Aside from treating the symptoms, 

boosting dopamine transmission might also help in exerting a neuroprotective effect by reducing the oxidative 

stress associated with the dopamine oxidation process. 

 

7. Other Actions Affecting Neurodegeneration: 

• Epigenetic regulation: Curcumin modulates gene expression related to neuroprotection through the regulation 

of epigenetic processes.  

• Neurogenesis: To compensate for lost neurons, it is necessary to activate pathways that pertain to 

neurogenesis. 

• Immune response modulation: Reducing microglia-associated neuroinflammation results in less production 

of pro-inflammatory mediators, which is beneficial for neuronal protection [61,62]. 

 

• WITHANIA SOMNIFERA (ASHWAGANDHA): 

Withania somnifera, also known as ashwagandha, is a highly respected herb in Ayurvedic medical traditions. 

Often colloquially identified as “Indian ginseng” or “winter cherry” due to superficial similarities in appearance 

to those species, ashwagandha is known to possess a variety of active biochemicals, most notably withanolides, 

which contribute to a host of medical properties [63]. 

 

Several neuroprotective mechanisms of ashwagandha have been identified in treating PD. 

 

1. Antioxidant Activity and Oxidative Stress Reduction: 

Oxidative stress, which is fueled by free radical excess and lipid peroxide build-up, harms the membranes of 

neurons and lies at the root of the progression of PD. Ashwagandha comes along with the components 

Withanolides and Withaferin A, which are highly powerful antioxidants. Research has indicated that ashwagandha 

supplementation leads to a significant decrease in lipid peroxides and an enhancement of the activity of antioxidant 

enzymes, which means there would be lower oxidative damage to those neurons [64,65]. It would also help in 

protecting the dopaminergic neurons in the substantia nigra and corpus striatum areas of the brain that are 

primarily affected by PD. 

 

2. Enhancement of Dopaminergic Function: 

A deficit of the neurotransmitter dopamine is the core component in the pathogenesis of PD. In the areas affected 

by the disease, namely the substantia nigra and corpus striatum regions of the brain, the extracts in ashwagandha 

root have been found to increase the levels of this neurotransmitter and its metabolites, such as catechol, DOPAC, 

and HVA [66]. 

 

3. Modulation of Apoptotic Pathways: 

Apoptosis represents a kind of programmed cell death, involving active processes that force cells to commit 

suicide under specific conditions. When anything goes wrong in this process, it largely contributes to 

neurodegenerative diseases. Anti-apoptotic protein Bcl-2 exerts its function by preventing pro-apoptotic Bax 

protein action, and thus, the balance between Bax and Bcl-2 largely defines the fate of a cell: to die or survive. In 

the MB–PQ model of PD, WS treatment increased anti-apoptotic Bcl-2 levels while reducing those of pro-

apoptotic Bax [67]. Ashwagandha has shown the ability to modulate these apoptotic proteins: a decrease in Bax 

and an increase in Bcl-2. The regulatory effect supports the preservation of impaired dopaminergic neurons in PD 

and helps retard the disease progression [68]. 

 

4.  Receptor Interaction and Hormonal Modulation: 

The pharmacologically active components in ashwagandha might have had the ability to bind to cell membrane 
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receptors, thereby blocking areas where deleterious hormones or neurotoxins associated with Parkinson ’s-related 

neurotoxicity might have bound. 

 

• RESVERATROL: 

Resveratrol is an organic plant compound containing phenols and is found in plant products like peanuts, grapes, 

and berries. Resveratrol is assumed to be medicinally active, having many pharmacological properties in 

improving health problems and preventing a number of chronic diseases; therefore, it has been a key attraction 

for researchers to work on animal and human beings [69]. In relation to cases of PD, resveratrol primarily functions 

by lessening oxidative stress, modulating mitochondrial activity, and promoting autophagy/mitophagy pathways. 

1. Antioxidant Activity and Reduction of Oxidative Stress: 

Resveratrol acts as a potent antioxidant by way of scavenging ROS and inhibiting oxidant enzymes, which 

preserves the brain cells from oxidative damage. It helps reestablish the redox balance and shields mitochondrial 

DNA, lipids, and proteins from oxidative damage arising due to mitochondrial malfunctioning and the production 

of excess ROS [70].  

 

2. Modulation of Mitochondrial Function: 

There are multiple ways that resveratrol influences the health of mitochondria: 

 

• Resveratrol induces mitophagy, a technique by which degraded mitochondria are selectively removed via 

autophagy, through activation of the SIRT-1 pathway. SIRT-1 deacetylates key substrates to promote 

mitochondrial biogenesis and quality control. 

• Furthermore, resveratrol promotes AMPK signaling, subsequently leading to the activation of downstream 

effectors like PGC-1α and ULK-1, thus reinforcing enhanced mitochondrial biogenesis and function. 

• It also decreases the mitochondrial secretion of cytochrome c and mitigates the activation of caspases, thereby 

promoting the survival of neurons exposed to mitochondrial toxins such as rotenone and MPTP [71,72]. 

 

3. Activation of SIRT-1 and Downstream Effects:  

Resveratrol can activate SIRT-1 either directly or indirectly. SIRT-1 is an NAD+ dependent deacetylase that helps 

maintain the clearance of damaged mitochondria through the activation of autophagy and mitophagy processes. 

It also contributes to the protection of neurons through the deacetylation of p53, which suppresses p53-mediated 

apoptosis. Resveratrol modulates gene expression involved in antioxidant mechanisms to decrease oxidative stress 

and neuroinflammation. It also protects dopaminergic neurons from toxic compounds such as MPTP and rotenone 

by suppressing the release of cytochrome C and active caspase 3 [73,74]. Furthermore, resveratrol displays biphasic 

characteristics based on concentration, acting both as a pro-oxidant and an antioxidant. Also, resveratrol can 

inhibit the crucial enzymes involved in DNA synthesis, like ribonucleotide reductase and DNA polymerases, 

which help maintain the balance towards inducing apoptosis. At a higher concentration, resveratrol can damage 

the DNA and impair various DNA repair mechanisms. Thus, resveratrol can exhibit a biphasic effect based on its 

concentration, acting both as a pro-oxidant and an antioxidant [75,76]. 

 

• GINSENG: 

“Ginseng” is generally the common name for any plant of the species Panax (family Araliaceae). As an homage 

to the plant’s root, which bears a shape similar to a man, the species’ name derives from the Chinese word 

“renshen,” meaning “man-root.” Panax is a Latin name that comes from the Greek word "panakos," which means 

"cure," for all.” 

In PD, ginseng has neuroprotective actions that interact via an interwoven complex of mechanisms. It addresses 

oxidative stress, reduces neuroinflammation, manages apoptosis, and modulates the neurotransmitter system. 

 

1. Antioxidant Activity: Ginsenosides like Rb1, Rg1, Rd, and Re are known to increase the body's own 

antioxidant mechanisms. Rb1, for instance, reduces the levels of oxidative injury to dopaminergic neurons by 

enhancing heme-oxygenase-1 gene expression through an estrogen receptor-related PI3K/Akt/Nrf2 pathway, thus 

protecting against oxidative stress-mediated neuronal and mitochondrial injury [77]. 

2. Anti-inflammatory Effects: In MPTP-induced models of PD, ginsenoside Rg1 inhibits inflammatory 

mediators, PGE2, and p-38, a protein phosphor-lysine analogue, in the substantia nigra. It also inhibits COX-2 

synthesis. Microglial activation, which is connected with neuroinflammation, is thus suppressed [77,78]. 

 

3. Inhibition of Apoptosis: Ginsenosides inhibit programmed cell death through the modulation of apoptotic 
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pathways. Rb1, for example, inhibits neuronal apoptosis through the suppression of activated caspase-3 and the 

maintenance of mitochondrial membrane potential. Through the suppression of pro-apoptotic signals, 

ginsenosides promote the survival of dopaminergic neurons [79]. 

 

4. Regulation of Neurotransmitter Receptors and Channels: The ginsenosides modulate several 

neurotransmitter systems: NMDA, GABA_A, and ion channels of calcium, potassium, and sodium, and so affect 

how neurons exist and respond. The ginsenosides do not merely prevent excitotoxicity but also maintain neural 

activity.  

 

5. Neurotrophic and Synaptic Plasticity Effects: The evidence indicates that ginsenosides, such as Rg1, have 

a potential role in promoting synaptic plasticity and increasing neurotrophic factors [80]. 

 

6. Iron Chelation and Toxin Reduction: They may also decrease iron levels in the substantia nigra and protect 

neurons from toxin-mediated cell death, which is worth noting as iron accumulation contributes to oxidative stress 

in PD. 

 

7. Crossing the BBB: Certain ginsenosides, like Rd and Re, can pass through the BBB following oral or 

intravenous dosing and have direct effects on the central nervous system [81]. 

 

• SULFORAPHANE: 

Sulforaphane (SFN), a natural isothiocyanate, is distinguished by its potent biological properties, including 

chemoprotection, anti-inflammatory responses, and antioxidative properties. Glucoraphanin, a precursor of 

glucosinolate, is probably most concentrated in broccoli and root vegetables [82]. SFN has promising properties in 

protecting dopaminergic neurons, protein aggregation, stabilization of the BBB, and even promotion of 

neurogenesis, making it a potential neuroprotective compound that might alter the progression of PD, a condition 

whose pathophysiology it directly addresses [83]. 

 

1. Activation of the Nrf2 Pathway The key regulator of inflammatory reactions in the central nervous system, 

the NF-κB signaling pathway, is inhibited by SFN. SFN decreases the production of pro-inflammatory cytokines 

(like TNF-α and interleukins) by inhibiting NF-κB activity. This reduces microglial and astrocyte activation, 

which are important factors in neuroinflammation in PD. This helps in ending the chronic inflammatory loop that 

worsens the death of neurons [84,85]. 

 

2. Inhibition of Neuroinflammation: On the constructive side, SFN inhibits the key pro-inflammatory 

mediator in the brain. By inhibiting NF-κB, the levels of inflammatory factors such as TNF-α and interleukins 

decrease. This calms down the microglia and astrocytes, which are the major players in Parkinson’s-induced 

neuroinflammatory responses. This interrupts the vicious inflammatory cycle that results in the death of motor 

neurons [86,87]. 

 

3. Reduction of Oxidative Stress and Mitochondrial Dysfunction: SFN also protects dopaminergic neurons 

by reducing the effects of oxidative stress in mitochondria. This happens by the enhancement of the cell's 

antioxidant response through the Nrf2 pathway. This ensures that the mitochondria work efficiently while 

reducing the production of ROS [88]. 

 

4. Prevention of Protein Aggregation: Conversely, SFN also activates proteasomes, which enhances 

autophagy, helping in removing misfolded proteins, such as α-synuclein. As a result of reduced protein aggregate 

formation, which is a characteristic of PD, there is less neurodegeneration [89] Figure 2 shows the multi-target 

neuroprotection by the phytoconstituents explained above. 
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Figure 2: Neuroprotection by phytoconstituents 

 

Natural compounds could affect many disease mechanisms associated with PD, like oxidative stress, 

mitochondrial damage, inflammation, and α-synuclein aggregation, which contribute to the progression of PD. In 

this respect, it has been found that Withania somnifera, also called Ashwagandha, stimulates mitochondrial 

activity and protects neurons from neuronal damage and death, whereas Ginkgo biloba extracts have been found 

to enhance antioxidant levels and increase blood flow to the brain [90]. In this manner, herbal medicines could also 

enhance endurance and could have fewer adverse reactions as opposed to pharmaceuticals, and could also enhance 

mood and sleep, and even cognitive function that could often deteriorate in PD patients [91]. 

 

Table 1 shows the reported neuroprotective mechanisms of medicinal plants and their key phytoconstituents 

investigated in PD. 

 
Table 1: Reported mechanisms of different medicinal plants in PD 

S. 

No.  

Medicinal 

plant (scientific 

name) 

Key 

phytoconstituent 

Structure Reported effect / 

proposed mechanism 

in PD 

References 

1 Mucuna 
pruriens 

L-DOPA 

 
L-DOPA 

Seeds provide natural 
L-DOPA, replenishing 

dopamine; in 

preclinical (6-OHDA) 
models shows restored 

dopamine, serotonin, 

NE, and improved 
mitochondrial 

complex-I activity; a 

human trial showed 
improved motor 

response. 

[92–94] 

2 Bacopa 

monnieri 

Bacoside A 

(triterpenoid 

saponins) 

 
Bacoside A 

In toxin-induced PD 

models (e.g., MPTP), 

protects dopaminergic 

neurons, reduces 
oxidative stress and 

neuroinflammation, 

may improve 
motor/cognitive 

function. 

[95,96] 
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3 Centella 
asiatica 

Asiaticoside, 

madecassoside 

(pentacyclic 

triterpenoid 
saponins) 

 
Madecassoside 

In neurodegenerative 

disease models, 

antioxidant, 

mitochondrial-
protective, and anti-

inflammatory 

properties, suggested 
as neuroprotectants, 

may support neuronal 

survival under stress. 

[97,98] 

4 Ginkgo biloba Ginkgolide B, 
bilobalide, 

flavonol 

glycosides 
(quercetin, 

kaempferol, etc.) 

  
Ginkgolide B 

Leaf-extracts 
(standardized) shown 

to reduce oxidative 

stress, inhibit 
apoptosis, support 

neuronal survival, 

improve cerebral blood 
flow — may protect 

dopaminergic neurons 

and enhance 

neuroprotection in 

neurodegeneration. 

[96,99] 

5 Camellia 
sinensis (Green 

tea) 

Epigallocatechin-
3-gallate (EGCG) 

and other 

catechins 

 
Epigallocatechin-3-gallate 

EGCG acts as an 
antioxidant, reduces 

oxidative stress and 

neuroinflammation; in 
PD models may reduce 

dopaminergic neuron 

loss, inhibit protein 
aggregation, and 

support neuronal 

health. 

[96,100] 

6 Scutellaria 

baicalensis 

(Chinese 
skullcap) 

Baicalein, baicalin 

(flavones) 

 
Baicalein 

In multiple PD animal 

models (MPTP, 6-

OHDA, rotenone), 

baicalein protects 

dopaminergic neurons, 

improves motor 
deficits, reduces 

oxidative stress and 

neuroinflammation, 
stabilizes 

mitochondrial 

membrane potential, 
and suppresses NLRP3 

inflammasome 

signaling. 

[101,102] 

7 Magnolia 

officinalis 

(Magnolia bark) 

Honokiol, 

magnolol 

(biphenolic 
neolignans) 

 
Honokiol 

Magnolol protects 

against MPTP/MPP⁺-

induced nigrostriatal 
damage by reducing 

ROS and lipid 

peroxidation and 
improving 

mitochondrial 

function; honokiol 
improves motor 

behavior and 

dopaminergic neuron 
survival, reduces α-

synuclein expression 

and neuroinflammation 
in PD mouse models. 

[103,104] 
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8 Silybum 
marianum (milk 

thistle) 

Silymarin 

complex 

(silibinin, 

silychristin, 
silydianin 

flavonolignans)  
silibinin 

In 6-OHDA and MPTP 

PD models, silymarin 

improves catalepsy and 

motor coordination, 
reduces dopaminergic 

neuron loss, decreases 

myeloperoxidase 
activity and pro-

inflammatory 

cytokines, and 
attenuates oxidative 

stress; proposed as an 

adjunctive anti-
Parkinsonian agent. 

[105,106] 

9 Zingiber 

officinale 

(ginger) 

6-Shogaol, 6-

Gingerol 

(phenolic ketones) 

 
6-Shogaol 

6-Shogaol protects 

dopaminergic neurons 

in PD models via 
potent anti-

neuroinflammatory 

effects (suppresses 

microglial activation 

and cytokines), 

antioxidant actions, 
and modulation of 

mitochondrial 
function; ginger 

extracts and 6-

gingerol/6-shogaol 
preparations improve 

motor deficits and 

reduce neuronal loss in 
toxin-induced PD 

animals. 

[107,108] 

10 Allium sativum 

(garlic) 

Allicin, S-allyl 

cysteine, diallyl 
disulfide 

(organosulfur 

compounds)  
Allicin 

Garlic and its 

organosulfur 
constituents show anti-

Parkinsonian activity 

in rotenone, 6-OHDA, 
and haloperidol PD 

models by reducing 

oxidative stress, 
improving 

mitochondrial 

function, inhibiting 
neuroinflammatory 

signaling, and 

preserving 
dopaminergic neurons; 

allicin specifically 

attenuates PD-like 
pathology in 6-OHDA 

models. 

[109,110] 

11 Salvia 
miltiorrhiza 

(Danshen) 

Tanshinone I, 
tanshinone IIA, 

cryptotanshinone 

(tanshinones) 

 
Tanshinone I 

Tanshinone IIA 
protects nigrostriatal 

dopaminergic neurons 

and improves motor 
function in MPTP PD 

models; tanshinones 

inhibit MAO-A and 

modulate muscarinic 

M4 receptors, reduce 

neuroinflammation and 
cytokines, and can 

interfere with α-

synuclein aggregation, 
making them multi-

target candidates for 

PD. 

[111,112] 
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12 Glycine max 
(soybean) 

Genistein, 

daidzein, glycitein 

(isoflavones) 

 
Genistein 

Genistein-rich soy 

isoflavones show 

antioxidant and anti-

inflammatory actions 
and may modulate 

dopaminergic 

neurotransmission; 
reviews highlight 

genistein’s potential in 

PD through reduction 
of ROS, modulation of 

signaling pathways, 

and possible effects on 
lysosomal/autophagic 

clearance of toxic 

proteins; soybeans also 
contain low levels of L-

DOPA. 

[113,114] 

13 Phyllanthus 

emblica / 

Emblica 

officinalis 

(amla) 

Gallic acid, ellagic 

acid, ascorbic 

acid, tannins, and 

flavonoids 

 
Gallic acid 

Amla fruit extract 

shows strong 

antioxidant and 

radical-scavenging 

activity; in MPTP PD 
models and other 

neurodegenerative 
paradigms, it reduces 

oxidative damage, 

improves motor 
performance, and 

attenuates 

neuroinflammation, 
supporting 

dopaminergic neuron 

survival; also evaluated 
in combination with 

garlic in rotenone PD 

flies. 

[115,116] 

14 Morus alba 
(white 

mulberry) 

Anthocyanins 
(e.g., cyanidin-3-

glucoside), 

flavonoids, 
prenylated 

benzofurans 

 
Cyanidin-3-glucoside 

Mulberry fruit protects 
dopaminergic neurons 

and improves behavior 

in toxin-induced PD 
models by reducing 

oxidative stress and 

preserving nigrostriatal 
neurons; mulberry 

extracts and 

compounds are 
discussed as 

neuroprotective agents 

with anti-Alzheimer 
and anti-Parkinson 

potential. 

[117,118] 

15 Rosmarinus 
officinalis / 

Salvia 

rosmarinus 
(rosemary) 

Rosmarinic acid, 
carnosic acid, 

carnosol (phenolic 

acids and 
diterpenes) 

 
Rosmarinic acid 

Rosemary extracts and 
rosmarinic acid show 

neuroprotection in 

dopaminergic cell lines 
and PD-like models by 

attenuating oxidative-

stress–induced 

apoptosis, decreasing 

lipid peroxidation, 

modulating antioxidant 
enzymes, and reducing 

neuroinflammation; 

experimental work in 
rodent PD models 

reports alleviation of 

Parkinsonian signs 
after rosemary extract 

treatment. 

[119,120] 
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5. The Growing Interest in Integrating Herbal Medicine into PD Care: 

With the approaches that were once considered mainstream for treatment in the face of limitations and the 

mounting public call for more natural remedies, herbal medicine has entered the mainstream as a supplementary 

approach. A rapidly accumulating series of studies is now suggesting that a series of plant extracts and natural 

compounds possess the potential for alleviating the symptoms associated with a model involving PD. Recently, 

clinical and translation research on herbal remedies has started exploring the practical application of combining 

herbal remedies with mainstream treatments in order to more effectively treat the symptoms, if not halt the 

progression [121]. The recent improvement in the levels of mainstream acceptance regarding the biomarker work 

associated with herbal remedies has opened the door for more scientifically legitimate dosages regarding herbal 

medicine, in addition to facilitating more effective trial results [122]. Additionally, interest from pharmaceutical 

companies has allowed for a series of new formulations associated with herbal medicine involving nanoparticle 

formulations and in situ gels that target BBB [47]. 

 

6. Clinical Evidence and Efficacy of Herbal Treatments for PD: 

Though there have been encouraging results in initial lab studies, the application of herbal medicines as effective 

PD therapies is still a nascent field with only a few well-designed clinical trials conducted. Amongst the most 

researched herbal medications is Mucuna pruriens due to its natural levodopa content. In a randomized crossover 

trial conducted by Katzenschlager et al. (2004), the use of Mucuna seed powder showed a quick onset and 

sustained motor relief compared with conventional levodopa/carbidopa treatment [123]. More recently, Withania 

somnifera (Ashwagandha) has been investigated for PD relief. In a double-blind, placebo-controlled clinical trial, 

Kulkarni et al. (2021) observed a substantial improvement in UPDRS and cognitive abilities with Ashwagandha 

treatment for 12 weeks in patients with PD [124]. However, bioavailability issues have arisen with Curcuma longa 

(curcumin), although new formulations show promise. In clinical trials conducted by Panahi et al. (2020), 

bioavailable curcumin successfully alleviated PD symptoms associated with oxidative stress for patients with 

early PD symptoms[125]. The importance of formulation technology in developing effective herbal PD therapy has 

been highlighted. Though herbal PD medications might not offer rapid relief like levodopa medications, herbal 

supplements could work in conjunction with current PD medications and help a patient better manage this 

condition. In this context, herbal PD medications can help maximize patient tolerability and decrease motor 

symptoms associated with PD. 

 

The focus in India has been more on herbal therapies concerning Parkinson’s treatment. Primarily, there have 

been several studies conducted on herbal therapies based on the knowledge of Ayurvedic medicine, with a specific 

focus on Mucuna pruriens. The herbal therapies have been administered alone or as an adjunct treatment with the 

regular levodopa treatment. 

 

Table 2 summarizes clinical trials conducted in India, outlining the chief ingredients of the herbal remedies, the 

design of these clinical trials, and the chief therapeutic outcomes. These studies, taken together, can provide 

insight into how certain alternative therapies may be possible and effective for individuals suffering from PD, 

while also emphasizing the importance of conducting larger studies. 

 
Table 2: Completed Indian herbal clinical trials in PD 

S. 

no. 

Herbal 

formulation 

(Indian) 

Main herbal 

ingredient(s) 

Trial design & setting Key PD findings (summary) Reference 

1 HP-200 

(Zandopa®) – 

Mucuna 
pruriens 

formulation 

Powdered 

cotyledon of 

Mucuna pruriens 
(natural L-DOPA 

source); sachets of 

7.5 g HP-200 

Open, controlled 

multicenter clinical trial, 

60 PD patients, 12-week 
treatment. HP-200 was 

developed from 

Ayurveda and supplied as 
oral sachets. 

Significant reduction in UPDRS and 

Hoehn & Yahr stage over 12 weeks; 

optimal control usually at ~6 sachets/day; 
adverse effects mainly mild GI symptoms. 

Authors conclude HP-200, an Ayurvedic 

Mucuna product, is an effective and well-
tolerated antiparkinsonian treatment. 

[126,127] 

2 Mucuna 

pruriens seed 

powder 

(Kapikacchu 

churna) 

Seed powder of 

Mucuna pruriens 

(cowhage), a 
traditional 

Ayurvedic drug for 

Kampavata 

Clinical study in India, 

Neurology India (1978): 

PD patients treated with 
M. pruriens seed 

preparation; open-label 

design. 

A study in Neurol India reported clinical 

improvement of Parkinsonian symptoms 

with cowhage plant powder, with 
levodopa identified as the main active 

principle; it helped establish M. pruriens 

seed powder as a low-cost dopaminergic 
therapy in Indian practice. 

[128,129]  

3 IBHB Standardized Randomized, double- The IBHB group showed slower [130,131] 
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(standardized 

fenugreek seed 

extract) 

extract of 

Trigonella 

foenum-graecum 

L. seeds 
(Fenugreek), 

containing 

trigonelline and 
related actives 

blind, placebo-controlled 

trial in Mumbai, India; 50 

PD patients on stable 

levodopa, IBHB 300 mg 
BID vs placebo for 6 

months. 

worsening of total UPDRS vs placebo 

(≈0.1% vs 13.4% increase) and better 

motor UPDRS and Hoehn & Yahr staging; 

safety labs and adverse events were 
acceptable. Concluded that fenugreek 

extract can be a nutritional adjuvant to L-

Dopa in PD. 

4 Ayurvedic 

regimen with 

Kapikacchu + 

Basti 

(Kampavata 

trial) 

Oral Kapikacchu 

(Mucuna pruriens) 

powder + 
medicated Basti 

(enema) using 

classical 
Ayurvedic 

oils/decoctions 

Clinical study on 

Kampavata (PD) in India: 

Kapikacchu given orally 
and via Basti as a 

combined regimen; small 

sample, open clinical 
study. 

Reported improvement in tremor, rigidity, 

and bradykinesia and overall functional 

status; authors conclude Kapikacchu, 
administered both orally and via Basti, has 

a definite role in Kampavata management. 

Evidence level is low (small, non-blinded 
trial). 

[132,133] 

 

Nevertheless, in spite of existing evidence, there is a necessity for large-scale, multicenter, randomized controlled 

studies that can consolidate current evidence for herbal therapies in patients with PD [134]. Optimization of herbal 

extracts and interaction studies between herbs and conventional medications must be carried out before these 

types of therapies can become mainstream. Nevertheless, current interest in integrative neurology and evidence-

based phytotherapies indicates that a bright future awaits the use of herbal medicine in dealing with patients 

suffering from PD. Single-compound approaches differ from polyherbal therapies in which dopaminergic, 

neuroprotective, adaptogenic, and bioavailability-enhancing ingredients are combined in one regimen for 

therapeutic synergy. 

 

Table 3 lists some selected Indian herbal formulations and combinations that are studied in a clinical, 

experimental, or translational setup in PD. It lists their main herbal components, the type of Indian evidence they 

have generated, the proposed synergistic benefits, and the mechanisms behind their actions. Taken together, these 

examples illustrate how traditional multi-component herbal strategies are being systematically investigated and 

validated through modern clinical trials and toxicology assessments, with network pharmacology backing their 

potential as adjuvant or disease-modifying options in the management of PD. 

 
Table 3: Synergistic Indian herbal formulations 

S 

No 

Indian 

herbal 

formulation/

combination 

Main herbal 

components 

Evidence types in 

PD (India) 

Synergistic 

advantage 

(summary) 

Proposed mechanisms of 

synergy 

References 

1 Ayurvedic 

“cow’s-milk 

concoction” 
with 

Kapikacchu 

Powdered 

Mucuna 

pruriens seeds 
+ Hyoscyamus 

reticulatus 

seeds + 
Withania 

somnifera 

roots + Sida 
cordifolia 

roots in cow’s 

milk 

Prospective clinical 

study from India: 

Ayurveda regimen 
given to PD patients, 

sometimes 

alongside 
conventional drugs; 

reported 

improvement in 
Hoehn & Yahr and 

UPDRS scores over 

12 weeks. 

Combines natural L-

DOPA (from 

Mucuna) with 
anticholinergic, 

adaptogenic, and 

nervine herbs, aiming 
to treat tremor, 

rigidity, anxiety, and 

fatigue together. 

Mucuna supplies levodopa for 

dopamine replacement; 

Hyoscyamus adds 
anticholinergic action for 

tremor; Withania and Sida 

provide antioxidant, anti-stress, 
and neurotrophic support. The 

multi-herb mix is intended to 

balance Vata (motor control) 
while protecting neurons and 

improving overall function. 

[135] 

2 HP-200 / 

Zandopa® 

(Mucuna 
pruriens 

formulation) 

Standardized 

powder from 

Mucuna 
pruriens 

cotyledons 

(natural L-
DOPA plus 

other seed 

phytochemical
s) 

Multicenter open 

clinical trial (India) 

in 60 PD patients for 
12 weeks; HP-200 

compared with 

standard 
levodopa/carbidopa; 

significant 

improvement in 
motor scores and 

stage, with good 

tolerability. 

Although based on a 

single plant, the 

formulation harnesses 
multiple seed 

constituents around 

L-DOPA, which 
appears to give 

smoother motor 

response and fewer 
dyskinesias in some 

reports compared 

with synthetic 
levodopa alone. 

Besides levodopa, Mucuna 

seeds contain antioxidants, 

trace monoamines, and amino 
acids that may buffer oxidative 

stress, stabilize nigrostriatal 

neurons, and modulate other 
neurotransmitters; this “built-in 

co-therapy” is proposed to 

make dopaminergic 
replacement more physiological 

than levodopa alone. 

[136] 

3 IBHB 

fenugreek 

extract + 

Standardized 

Trigonella 

foenum-

Randomized, 

double-blind, 

placebo-controlled 

Acts as a synergistic 

add-on to levodopa: 

disease progression 

Fenugreek constituents 

(trigonelline, saponins, 

polyphenols) give antioxidant, 

[137] 
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levodopa graecum seed 

extract (IBHB; 

trigonelline-

rich) given 
with L-Dopa 

Indian trial (50 PD 

patients on stable 

levodopa, 300 mg 

IBHB twice daily vs 
placebo for 6 

months). The IBHB 

group had minimal 
worsening in total 

and motor UPDRS 

vs placebo. 

(UPDRS worsening) 

was significantly 

slower with IBHB 

than with levodopa 
alone, without extra 

safety issues. 

antiglycation, mitochondrial, 

and anti-inflammatory actions, 

which may counter levodopa-

related oxidative stress and 
improve dopaminergic neuron 

survival; this complements 

symptomatic dopamine 
replacement by levodopa. 

4 Polyherbal 
PD 

formulation 

(Amity 
University 

Rajasthan & 

NIA Jaipur) 

Extracts of 8 
herbs: 

Withania 

somnifera, 
Nardostachys 

jatamansi, 

Convolvulus 
pluricaulis, 

Mucuna 

pruriens, 

Centella 

asiatica, 

Bacopa 
monnieri, 

Tinospora 
cordifolia, 

Ginkgo biloba 

Indian polyherbal 
product under 

development: paper 

reports detailed 
quality control + 

acute and 28-day 

toxicity studies in 
rodents; target 

indication is PD. 

Formulation is 
explicitly designed 

for synergy: 

dopaminergic support 
(Mucuna), 

adaptogenic/anti-

inflammatory herbs 
(Withania, 

Tinospora), 

nootropic/memory 

herbs (Bacopa, 

Centella), 

mitochondrial/neurov
ascular support 

(Ginkgo, 
Nardostachys, 

Convolvulus). Safety 

data support moving 
toward efficacy trials. 

Multi-target action is expected: 
antioxidant and anti-

inflammatory effects 

(Withania, Tinospora, Bacopa, 
Ginkgo), dopamine 

replacement (Mucuna), 

synaptic and cognitive support 
(Bacopa, Centella, 

Convolvulus), mitochondrial 

and vascular protection 

(Ginkgo, Nardostachys). Acting 

in concert, these may slow 

dopaminergic degeneration and 
support non-motor domains 

(cognition, mood). 

[138] 

5 PhytoPark 

Syrup (India) 

Mucuna 

pruriens, 

Withania 
somnifera, 

Bacopa 

monnieri, 
Curcuma 

longa, Ginkgo 

biloba, Piper 
nigrum 

Indian formulation 

& evaluation study: 

PhytoPark Syrup 
formulated as a 

herbal 

neuroprotective 
syrup for PD, with 

physicochemical, 

stability, and in-
vitro 

antioxidant/neuropr

otective assessment. 

Combines a 

dopaminergic herb 

(Mucuna) with 
multiple 

neuroprotective and 

bioavailability-
enhancing herbs, 

aiming for better 

cognitive and motor 
outcomes than single-

plant therapy; black 

pepper (piperine) may 
enhance absorption of 

co-constituents. 

Synergy is proposed via: 

dopamine replacement 

(Mucuna), HPA-axis and 
synaptic support (Withania, 

Bacopa), anti-inflammatory 

and anti-aggregant effects 
(Curcuma, Ginkgo), and 

improved intestinal absorption 

and autophagy modulation 
(piperine). The cocktail targets 

oxidative stress, 

neuroinflammation, protein 
aggregation and cognitive 

decline together. 

[139] 

6 Saraswatarish
ta (SWRT) – 

classical 

Ayurvedic 
fermented 

tonic 

Polyherbal 
Arishta 

containing 

Bacopa 
monnieri plus 

multiple 

medhya and 
rasayana herbs 

(e.g. Withania 

somnifera, 
Asparagus 

racemosus, 

Glycyrrhiza 
glabra, others; 

exact 

composition 

varies by 

pharmacopeia) 

Indian experimental 
+ network-

pharmacology 

work: SWRT is 
traditionally 

prescribed for 

neurodegenerative 
diseases, including 

PD; a 

pharmacognosy 
study showed 

neuroprotective and 

antioxidant effects, 
and a network-

pharmacology study 

mapped SWRT to 

PD-relevant targets 

and pathways. 

Being a fermented 
multi-herb 

formulation, SWRT 

delivers a spectrum of 
flavonoids, saponins 

and alkaloids in a 

hydroalcoholic 
matrix; this is 

intended to 

simultaneously 
improve memory, 

speech, mood, and 

motor control in PD 
rather than only 

motor symptoms. 

Network analysis suggests 
SWRT constituents influence 

cholinergic, dopaminergic, 

antioxidant and anti-
inflammatory pathways; herbs 

like Bacopa and Withania 

provide synaptic plasticity and 
neurotrophic support, while 

others add anxiolytic and 

adaptogenic actions. 
Fermentation may improve 

extraction and bioavailability, 

which further amplifies multi-
component synergy. 

[140] 

 

7. Nano Formulations of Herbal Compounds for PD: 

In past years, nano-preparations have emerged as a promising method for improving the relative bioavailability 

and reaching capability of herbal active compounds for the treatment of PD. Plant-based phytochemicals like 

polysaccharides, alkaloids, , flavonoids, saponins, terpenoids, phenolic compounds, and tannins are used in the 

reduction process of nanoparticles. The phytochemicals aid in the reduction of the metal salts to produce metal 

nanoparticles. The use of eco-friendly materials makes this method reliable, easy to use, eco-friendly, and cost-
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effective since it does not rely on toxic chemicals [141]. Herbal extracts offer a potential avenue wherein 

nanomaterials can be synthesized using safer processes [142]. Many phytoconstituents have proven to be very 

active, but their activity is frequently thwarted by low solubility, swift metabolism, and difficulties in crossing the 

BBB. One of the most well-known antioxidants and anti-inflammatory compounds that fit this issue is the 

compound curcumin. In an attempt to overcome its low bioavailability, Li et al. (2021) prepared curcumin-loaded 

solid lipid nanoparticles (SLNs) that showed substantial enhancement of its concentration in the CNS and also 

reduced neuroinflammation and improved neuroprotection in mice modeling PD when it was delivered through 

sustained release mechanisms [143]. 

 

 In the same line, puerarin, a powerful flavonoid with origins in Pueraria lobata, has been encapsulated in 

polymeric carriers to better manipulate its pharmacokinetics and biological effects. In their study from 2022, Zhou 

et al. synthesized puerarin-loaded poly (lactic-co-glycolic acid) (PLGA) nanoparticles and observed increased 

brain uptake, suppressed oxidative injury, and protected dopaminergic neurons against damage in models of PD 
[144]. Most importantly, these particles protected puerarin from degradation and increased stability while 

maximizing effectiveness with minimal adverse consequences associated with orally delivered drugs. 

 

Scientists have also been trying nano and micro formulation techniques to address the persisting challenges of 

solubility, bioavailability, and inability to reach the brain that exist in many herbals used for treating PD. These 

modern formulation techniques have also gone beyond the mere optimization of pharmacokinetics; they allow 

directed delivery and sustained release of the active ingredients to increase the efficacy of herbal compounds. In 

this context, for example, formulation of liposomal delivery vehicles for resveratrol, an antioxidant polyphenolic 

compound exhibiting neuroprotection activity due to its low solubility and high metabolism rate, was achieved by 

Patel et al. 2021. The liposomal formulation of resveratrol showed improved solubility and sustained delivery of 

this compound, by which it was able to exhibit enhanced anti-inflammatory and neuroprotective effects in 

Parkinsonian rat models [145]. Similarly, Sharma et al. (2022) again formulated nanoparticles of baicalein, an 

antiapoptotic and antioxidant flavonoid, for its improved delivery to the brain to exhibit enhanced neural survival 

and improved cognitive function in Parkinsonian animal models [146]. 

 

The utilization of nanotech-enabled herbal medicines in PD has been researched to encapsulate herbal compounds 

into novel drug carriers. For instance, Liu et al. in 2021 developed PEGylated liposomes to deliver ginsenosides 

in a controlled fashion to reduce neurodegeneration in PD while improving dopaminergic function [147]. Recently, 

in 2022, Kumar et al. [148] encapsulated epigallocatechin gallate from green tea extracts into nanoliposomes to 

increase its anti-amyloid activity and anti-inflammation while showing a marked decrease in neurodegeneration 

in PD animal models. Later in 2023, another study by Chen et al. [149] encapsulated paeoniflorin from Paeonia 

lactiflora into microparticles and liposomes to increase its brain concentrations and reduce oxidative stress and 

neuroinflammation in PD while protecting dopaminergic neurons. The latter specifically demonstrated a 

controlled drug release and enhanced targeting capability of the drug while indicating the possible use of 

paeoniflorin as a novel neuroprotective drug in PD. 

 

These studies suggest that nanotechnology may be able to fully harness the therapeutic use of herbal medicines in 

PD. 

 

8. Safety, Side Effects, and Drug Interactions in Herbal Treatments for PD: 

Although people think herbal remedies are generally safe due to their natural composition, there are a few obvious 

side effects that should be noted when it comes to managing a patient with PD. Patients who take Curcuma longa 

(turmeric), Mucuna pruriens, and Bacopa monnieri report some mild gastrointestinal problems like nausea, feeling 

full, or the presence of diarrhea [150]. In fact, patients on Mucuna pruriens, a natural source of levodopa, experience 

dyskinesia, insomnia, or palpitations based on improper dosing. While Ashwagandha (Withania somnifera) is 

associated with a moderate side effect of drowsiness and low blood pressure, Ginkgo biloba-induced vasodilation 

can cause headaches and dizziness in a patient [151]. 

 

A more pressing issue related to herbal medicine use in Parkinson’s treatment revolves around potential herb-drug 

interactions, particularly considering the complexity of patients’ drug regimens. Most herbs can affect the 

cytochrome P450 system, thereby affecting drug metabolism processes. For instance, Ginkgo biloba and Panax 

ginseng can synergistically enhance anticoagulant effects of medications such as warfarin, posing an increased 

risk of bleeding [152]. Additionally, Curcumin, an active compound of Curcuma longa, can be an inhibitor of 
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CYP3A4 or P-glycoprotein, an event that can significantly affect pharmacokinetic domains of dopaminergic 

medications such as levodopa or entacapone [153]. In these regards, it should be noted that patient outcomes can 

range from suboptimal to toxic [154,155]. 

 

In contrast to most manufactured medications, herbal medicines may vary in quantity regarding the active 

component and hence may be inconsistent in performance and safety. This has been a concern that bodies like 

AYUSH in India and the European Medicines Agency in Europe aim to correct with the formulation of standards 

in relation to herbal medicines. Other innovations in formulation are currently being researched to increase safety 

and availability; encapsulation and nano formulation are some of the methods being applied [156]. 

 

9. Computational Models and Tools for PD Natural Product Investigation: 

Computational modeling plays an outstanding role in the diagnosis of PD, guides treatments, and accelerates drug 

discovery. More recently, deep learning has propelled drug target screening into a new dimension. Consider 

AlphaFold, a deep-learning-based predictor of protein folding, which has massively increased target discovery 

efficiency [157]. The challenge going forward will be how to optimally integrate and exploit these assets toward 

the advancement of natural product research and improved care of individuals with Parkinson's [158]. 

 

9.1 Perspectives on Big-Data-Based PD Natural Product Medicine: 

In the big-data era, supervision of Parkinson's is no longer based on clinical interventions alone. The integration 

of informatics technologies through basic research and advanced hardware development to clinical practice is 

driving Parkinson’s care toward a precision medicine approach [159].There has been an increased usage of 

machine learning approaches in keeping the track of brain disorders in neuroimaging datasets [160]. The past 

decade has seen the mushrooming of several prevention, diagnosis, and treatment approaches using virtual reality, 

augmented reality, robotics, and wearable devices, among other rapidly evolving subdisciplines within big-data–

driven Parkinson’s medicine [161]. 

 

9.2 Databases and Knowledge Bases for PD-Specific Natural Products. 

The current natural products databases give a very small insight into what can potentially be used for PD 

treatments. As there is an ever-increasing body of data from scientific studies, there is an obvious need for a 

specific natural products database for PD. To account for the complexity of PD, there ought to be an organized 

and integrated analysis of these databases. As data emerges from different tiers—compounds of interest in natural 

products, beneficial molecules, targets, environments, and other elements of interest in PD studies—a knowledge 

base can be constructed, forming a complex map of PD treatment. In either of these cases, a knowledge graph can 

act as an outstanding helper, combining several experts’ knowledge about different biomedical entities, 

represented by vertices of a graph, into a connected graph represented by edges of relationships between vertices 
[162]. 

 

10. Challenges and Future Directions in Herbal Medicine for PD: 

Several research gaps and obstacles still prevent herbal medicine from being a mainstay in the therapy of PD, 

despite promising preclinical and clinical signs. The major stumbling block toward this is the lack of large-scale 

randomized controlled trials that would eventually assess long-term efficacy and safety [163]. Much work remains 

in either test tubes or animal studies, and these models sometimes lack relevance to human biology. Added to this, 

there is heterogeneity in terms of plant source, processing, extract preparation, and variable phytochemical 

composition, which often result in findings that may not always be replicated across different studies [164,165]. 

 

Another big challenge is the standardization of herbal preparations. In contrast to conventional drugs, herbs are 

complex, multicomponent systems with potential synergistic or opposing interactions between active substances. 

We still do not know enough about their pharmacokinetics, dose-response, or possible toxicity. The regulatory 

frameworks, especially those in developing countries, often do not provide rigorous rules and thorough quality 

controls; thus, batch-to-batch consistency and precise dosing are difficult to achieve. This uncertainty makes it 

hard to win the trust of doctors and patients in the incorporation of herbal medicines into evidence-based PD 

treatment [47] 

 

Herbal medicines offer a distinguishing aspect in the perspective of personalized medicines, particularly in the 

treatment of PD, since each patient's response to treatment and the course of the illness can differ. This is because 

PD has a heterogeneous pathophysiology; therefore, it is very likely that there may not be a drug acting on a 
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common pathway in all patients. Herbal medicines may be tailored to a patient’s specific metabolic constitution 

and disease signature through genetic or biomarker analysis. For example, the anti-inflammatory property of 

curcumin may be beneficial in patients having high neuroinflammatory indices; on the other hand, patients 

undergoing mitochondrial failure may need ginsenosides [166,167]. In the future, treatment for PD may see more 

and more incorporation of natural methods alongside conventional medication. This may decrease the required 

dosage of conventional medications and increase their effectiveness by acting on more than one pathway at a time. 

 

Improvements in herbal active ingredient delivery methods are soon going to bring about major shifts in herbal 

remedial formulations, as well as methods of taking them. Scientists are focusing on nanotech delivery systems, 

transdermal patches, liposomes, or phytosomes to enhance the absorption of herbal active ingredients into the 

body, particularly into the brain, and also for controlled delivery of herbal components like curcumin, 

paeoniflorin, or baicalein. Innovative methods of herbal drug delivery, such as stimulus-sensitive nanocarriers or 

BBB-reachable delivery systems, hold promise for more effective and convenient treatments of PD [168]. 

Moreover, artificial intelligence can accelerate the development of optimal herbal treatments tailored to individual 

needs. 

 

11. CONCLUSION: 

PD is a complex neurodegenerative disorder whereby current treatments predominantly alleviate symptoms rather 

than offering a slowing in the disease process itself. A web of interconnecting mechanisms comprising 

dopaminergic neuronal fade, oxidative stress, mitochondrial malfunction, brain inflammation, proteinaceous 

aggregates, and programmed cell death drives the disease forward. Complexity begets an especially attractive 

multi-target approach to treatment. 

 

A growing body of research identifies herbal medicines and plant-based compounds as promising neuroprotective 

candidates for Parkinson's. Curcumin, withanolides, resveratrol, ginsenosides, and sulforaphane are examples of 

compounds that can hit multiple targets, simultaneously restoring redox balance, protecting mitochondria, 

dampening neuroinflammation, reducing α-synuclein clumping, and turning on survival pathways. Compared to 

single-target drugs, these many actions suggest that phytotherapy could offer real disease-modifying potential. 

 

Yet challenges persist: standardization of preparations, enhancement of bioavailability, control of herb–drug 

interactions, and the relative scarcity of large, definitive clinical trials. New tools—nanotechnology, molecular 

docking, network pharmacology, and AI—offer avenues to improve herbal mixtures, enhance brain delivery, and 

personalize treatments with greater precision. The coupling of herbal neuroprotectants with advanced delivery 

systems and computational methods may provide a reasonable strategy toward better, disease-modifying 

treatments for Parkinson's. Success will continue to rely on interdisciplinary studies and well-designed trials that 

translate these concepts into routine clinical offerings. 
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AMPK – Adenosine Monophosphate-Activated Protein Kinase 

ARE – Antioxidant Response Element 
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JNK – c-Jun N-terminal Kinase 

L-DOPA – Levodopa (L-3,4-Dihydroxyphenylalanine) 

LID – Levodopa-Induced Dyskinesia 

LPS – Lipopolysaccharide 
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PI3K – Phosphoinositide-3-Kinase 
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ROS – Reactive Oxygen Species 

SFN – Sulforaphane 
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Wnt – Wingless-Related Integration Site 

 

Declarations: 

 

CONSENT FOR PUBLICATION:  

Not applicable 

 

CONFLICT OF INTEREST: 
The authors declare that they have no known competing financial interests or personal relationships that could 

have appeared to influence the review.  

 

Funding: None 

 

AUTHORS CONTRIBUTIONS: 
YD: original draft preparation  

 

SD: conceptualization 

 

AM: reviewing 

 

Mnk & MVNL: validation 

 

Informed Consent: Not Applicable  

 

Human and Animal Rights: Not Applicable 

 

file:///C:/Users/Vikas%20Pandey/Documents/jmolecular/temp/.(https:/creativecommons.org/licenses/by-nc/4.0/)


Chinese Journal of Health Management 

Volume 20 Issue 3, Year of Publication 2026, Page 630-655   |  DoI-10.564220/1674-0815.2026.86 

  

 

©2026 The authors 

This is an Open Access article  

distributed under the terms of the Creative Commons Attribution (CC BY NC), which permits unrestricted use, 

distribution, and reproduction in any medium, as long as the original authors and source are cited. No 

permission is required from the authors or the publishers.(https://creativecommons.org/licenses/by-nc/4.0/) 

ACKNOWLEDGEMENT: 
The authors would like to thank the management of the Noida Institute of Engineering and Technology [Pharmacy 

Institute], India, for their constant help, encouragement, optimism, and great knowledge and experience. 

 

REFERENCES: 
1. Vijayakumar S, Prabhu S, Rajalakhsmi S, et al. Review on potential phytocompounds in drug development for Parkinson disease: A 

pharmacoinformatic approach. Inform Med Unlocked 2016;5:15–25. https://doi.org/10.1016/j.imu.2016.09.002. 

2. Bagchi P, Anuradha M, Kar A. Pharmacophore Modeling and Docking Studies of SNCA Receptor with Some Active Phytocompounds 
from Selected Ayurvedic Medicinal Plants Known for their CNS Activity, 2018, p. 1–9. https://doi.org/10.1007/978-981-10-7512-4_1. 

3. Essa M, Braidy N, Bridge W, et al. Review of natural products on Parkinson’s disease pathology. J Aging Res Clin Pract 2014;3:1–8. 

4. Ríos J-L, Onteniente M, Picazo D, et al. Medicinal Plants and Natural Products as Potential Sources for Antiparkinson Drugs. Planta 
Med 2016;82:942–51. https://doi.org/10.1055/s-0042-107081. 

5. Flint Beal M, Oakes D, Shoulson I, et al. A randomized clinical trial of high-dosage coenzyme Q10 in early Parkinson disease: no 

evidence of benefit. JAMA Neurol 2014;71:543–52. https://doi.org/10.1001/JAMANEUROL.2014.131. 
6. Genc S, Zadeoglulari Z, Fuss SH, et al. The adverse effects of air pollution on the nervous system. J Toxicol 2012;2012. 

https://doi.org/10.1155/2012/782462. 

7. Goldman JG, Litvan I. Mild cognitive impairment in Parkinson’s disease. Minerva Med 2011;102:441–59. 
8. Jankovic J. Parkinson’s disease: clinical features and diagnosis. J Neurol Neurosurg Psychiatry 2008;79:368–76. 

https://doi.org/10.1136/jnnp.2007.131045. 

9. Playfer J, Hindle J, Lees A. Parkinson’s Disease in the Older Patient, Second Edition. Parkinson’s Disease in the Older Patient, Second 
Edition 2018:1–410. https://doi.org/10.1201/9781315365428/PARKINSON-DISEASE-OLDER-PATIENT-DR-JEREMY-PLAYFER-

JOHN-HINDLE/RIGHTS-AND-PERMISSIONS. 

10. Michel PP, Hirsch EC, Hunot S. Understanding Dopaminergic Cell Death Pathways in Parkinson Disease. Neuron 2016;90:675–91. 
https://doi.org/10.1016/J.NEURON.2016.03.038. 

11. Schapira AHV, Olanow CW, Greenamyre JT, et al. Slowing of neurodegeneration in Parkinson’s disease and Huntington’s disease: 

Future therapeutic perspectives. The Lancet 2014;384:545–55. https://doi.org/10.1016/S0140-6736(14)61010-2. 
12. Kulisevsky J, Poyurovsky M. Adenosine A2A-receptor antagonism and pathophysiology of Parkinson’s disease and drug-induced 

movement disorders. Eur Neurol 2012;67:4–11. https://doi.org/10.1159/000331768. 

13. Spillantini MG, Schmidt ML, Lee VMY, et al. α-synuclein in Lewy bodies [8]. Nature 1997;388:839–40. 
https://doi.org/10.1038/42166;KWRD. 

14. Franco R, Li S, Rodriguez-Rocha H, et al. Molecular mechanisms of pesticide-induced neurotoxicity: Relevance to Parkinson’s disease. 

Chem Biol Interact 2010;188:289–300. https://doi.org/10.1016/J.CBI.2010.06.003. 
15. Kanda A, Mazumder A, Das S, et al. Regulation of Autophagy in Neurodegenerative Diseases: A Brief Review on Autophagy Therapy 

for Neurodegenerative Diseases. International Journal of Drug Delivery Technology 2023;13:423–33. 

https://doi.org/10.25258/IJDDT.13.1.68. 
16. Dias V, Junn E, Mouradian MM. The role of oxidative stress in Parkinson’s disease. J Parkinsons Dis 2013;3:461–91. 

https://doi.org/10.3233/JPD-130230. 
17. Sankaramourthy D, Subramanian K, Sadras SR. Safety and Regulatory Issues on Traditional Medicine Entrusted Drug Discovery. 

Evidence Based Validation of Traditional Medicines: A Comprehensive Approach 2021:589–603. https://doi.org/10.1007/978-981-15-

8127-4_28. 
18. Mavuduru S, Awasthi P, Timiri A, et al. Computer Aided Prespective for Selection of Medicinal Plants Against Viruses 2014:e004. 

https://doi.org/10.3390/ECSOC-18-E004. 

19. (PDF) Insilico docking studies to identify potent inhibitors of alpha-synuclein aggregation in parkinson disease n.d. 
https://www.researchgate.net/publication/260937546_Insilico_docking_studies_to_identify_potent_inhibitors_of_alpha-

synuclein_aggregation_in_parkinson_disease (accessed December 30, 2025). 

20. Yuan H, Zhang ZW, Liang LW, et al. Treatment strategies for Parkinson’s disease. Neuroscience Bulletin 2010 26:1 2010;26:66–76. 
https://doi.org/10.1007/S12264-010-0302-Z. 

21. Connolly BS, Lang AE. Pharmacological treatment of Parkinson disease: a review. JAMA 2014;311:1670–83. 

https://doi.org/10.1001/JAMA.2014.3654. 
22. Fox SH, Katzenschlager R, Lim SY, et al. The Movement Disorder Society Evidence-Based Medicine Review Update: Treatments for 

the motor symptoms of Parkinson’s disease. Mov Disord 2011;26 Suppl 3. https://doi.org/10.1002/MDS.23829. 

23. Tan YY, Jenner P, Chen S Di. Monoamine Oxidase-B Inhibitors for the Treatment of Parkinson’s Disease: Past, Present, and Future. J 
Parkinsons Dis 2022;12:477–93. https://doi.org/10.3233/JPD-212976. 

24. Finberg JPM. Inhibitors of MAO-B and COMT: their effects on brain dopamine levels and uses in Parkinson’s disease. J Neural Transm 

(Vienna) 2019;126:433–48. https://doi.org/10.1007/S00702-018-1952-7. 
25. Picillo M, Phokaewvarangkul O, Poon YY, et al. Levodopa Versus Dopamine Agonist after Subthalamic Stimulation in Parkinson’s 

Disease. Mov Disord 2021;36:672–80. https://doi.org/10.1002/MDS.28382. 

26. Zhang Q, Chen XT, Chen FF, et al. Dopamine agonists versus levodopa monotherapy in early Parkinson’s disease for the potential risks 

of motor complications: A network meta-analysis. Eur J Pharmacol 2023;954:175884. https://doi.org/10.1016/J.EJPHAR.2023.175884. 

27. Muleiro Alvarez M, Cano-Herrera G, Osorio Martínez MF, et al. A Comprehensive Approach to Parkinson’s Disease: Addressing Its 

Molecular, Clinical, and Therapeutic Aspects. International Journal of Molecular Sciences 2024, Vol 25, Page 7183 2024;25:7183. 
https://doi.org/10.3390/IJMS25137183. 

28. Sarrafchi A, Bahmani M, Shirzad H, et al. Oxidative stress and Parkinson’s disease: New hopes in treatment with herbal antioxidants. 

Curr Pharm Des 2016;22:238–46. https://doi.org/10.2174/1381612822666151112151653. 
29. Connolly BS, Lang AE. Pharmacological Treatment of Parkinson Disease: A Review. JAMA 2014;311:1670–83. 

https://doi.org/10.1001/JAMA.2014.3654. 

30. Kjaer TW, Bertelsen C, Piccini P, et al. Increased dopamine tone during meditation-induced change of consciousness. Cognitive Brain 
Research 2002;13:255–9. https://doi.org/10.1016/S0926-6410(01)00106-9. 

31. Frank MJ, Samanta J, Moustafa AA, et al. Hold your horses: Impulsivity, deep brain stimulation, and medication in Parkinsonism. 

file:///C:/Users/Vikas%20Pandey/Documents/jmolecular/temp/.(https:/creativecommons.org/licenses/by-nc/4.0/)


Chinese Journal of Health Management 

Volume 20 Issue 3, Year of Publication 2026, Page 630-655   |  DoI-10.564220/1674-0815.2026.86 

  

 

©2026 The authors 

This is an Open Access article  

distributed under the terms of the Creative Commons Attribution (CC BY NC), which permits unrestricted use, 

distribution, and reproduction in any medium, as long as the original authors and source are cited. No 

permission is required from the authors or the publishers.(https://creativecommons.org/licenses/by-nc/4.0/) 

Science (1979) 2007;318:1309–12. https://doi.org/10.1126/SCIENCE.1146157;PAGE:STRING:ARTICLE/CHAPTER. 

32. Miocinovic S, Somayajula S, Chitnis S, et al. History, applications, and mechanisms of deep brain stimulation. JAMA Neurol 

2013;70:163–71. https://doi.org/10.1001/2013.JAMANEUROL.45. 

33. Dams J, Siebert U, Bornschein B, et al. Cost-effectiveness of deep brain stimulation in patients with Parkinson’s disease. Mov Disord 
2013;28:763–71. https://doi.org/10.1002/MDS.25407. 

34. Nagatsua T, Sawadab M. L-dopa therapy for Parkinson’s disease: Past, present, and future. Parkinsonism Relat Disord 2009;15:S3–8. 

https://doi.org/10.1016/S1353-8020(09)70004-5. 
35. Poewe W. Treatments for Parkinson disease-past achievements and current clinical needs. Neurology 2009;72:S65–73. 

https://doi.org/10.1212/WNL.0B013E31819908CE;JOURNAL:JOURNAL:WNL;WGROUP:STRING:PUBLICATION. 

36. B. Mythri R, Harish G, M. Bharath M. Therapeutic potential of natural products in Parkinson’s disease. Recent Pat Endocr Metab 
Immune Drug Discov 2012;6:181–200. https://doi.org/10.2174/187221412802481793. 

37. Dunnett SB, Björklund A. Prospects for new restorative and neuroprotective treatments in Parkinson’s disease. Nature 1999;399. 

https://doi.org/10.1038/399A032. 
38. Andersen JK. Oxidative stress in neurodegeneration: cause or consequence? Nat Med 2004;10 Suppl:S18. 

https://doi.org/10.1038/NRN1434. 

39. Nowak A, Kojder K, Zielonka-Brzezicka J, et al. The Use of Ginkgo Biloba L. as a Neuroprotective Agent in the Alzheimer’s Disease. 
Front Pharmacol 2021;12. https://doi.org/10.3389/FPHAR.2021.775034. 

40. Cichon N, Saluk-Bijak J, Gorniak L, et al. Flavonoids as a Natural Enhancer of Neuroplasticity—An Overview of the Mechanism of 

Neurorestorative Action. Antioxidants 2020, Vol 9, Page 1035 2020;9:1035. https://doi.org/10.3390/ANTIOX9111035. 
41. Katzenshlager R, Evans A, Manson A, et al. Mucuna pruriens in Parkinson’s disease: a double blind clinical and pharmacological study. 

J Neurol Neurosurg Psychiatry 2004;75:1672–7. https://doi.org/10.1136/JNNP.2003.028761. 

42. Sarıtaş S, Portocarrero ACM, Miranda López JM, et al. The Impact of Fermentation on the Antioxidant Activity of Food Products. 
Molecules 2024, Vol 29, Page 3941 2024;29:3941. https://doi.org/10.3390/MOLECULES29163941. 

43. Silva RFM, Pogačnik L. Polyphenols from Food and Natural Products: Neuroprotection and Safety. Antioxidants 2020, Vol 9, Page 61 

2020;9:61. https://doi.org/10.3390/ANTIOX9010061. 
44. Majee A, Khan A, Saini J. Role of Phytoflavonoids in the Management of Anxiety and Depression: An Overview. Journal of Natural 

Remedies 2023;23:1223–35. https://doi.org/10.18311/JNR/2023/33991. 
45. Poewe W, Seppi K, Tanner CM, et al. Parkinson disease. Nat Rev Dis Primers 2017;3:1–21. https://doi.org/10.1038/NRDP.2017.13. 

46. Sandhiya V, Deepa N, Raja P. Medicinal plants and bioactive phytochemicals in neuroprotection n.d. 

https://doi.org/10.33545/2664763X.2025.v7.i2a.52. 
47. Hooli S, Sutar KP, Sammasagi SS, et al. Revisiting Parkinson’s Disease Management: A Comprehensive Review of Herbal Approaches 

and Modern Delivery Strategies. International Journal on Science and Technology n.d. 

48. JOURNAL OF NATURAL REMEDIES n.d. https://doi.org/10.18311/jnr/2024/34910. 
49. Alisi IO, Uzairu A, Abechi SE, et al. Evaluation of the antioxidant properties of curcumin derivatives by genetic function algorithm. J 

Adv Res 2018;12:47–54. https://doi.org/10.1016/j.jare.2018.03.003. 

50. Sökmen M, Akram Khan M. The antioxidant activity of some curcuminoids and chalcones. Inflammopharmacology 2016;24:81–6. 
https://doi.org/10.1007/S10787-016-0264-5. 

51. Buratta S, Chiaradia E, Tognoloni A, et al. Effect of Curcumin on Protein Damage Induced by Rotenone in Dopaminergic PC12 Cells. 

Int J Mol Sci 2020;21:2761. https://doi.org/10.3390/IJMS21082761. 
52. Buratta S, Chiaradia E, Tognoloni A, et al. Effect of Curcumin on Protein Damage Induced by Rotenone in Dopaminergic PC12 Cells. 

Int J Mol Sci 2020;21:2761. https://doi.org/10.3390/IJMS21082761. 

53. Wang YL, Ju B, Zhang YZ, et al. Protective Effect of Curcumin Against Oxidative Stress-Induced Injury in Rats with Parkinson’s 
Disease Through the Wnt/β-Catenin Signaling Pathway. Cellular Physiology & Biochemistry (Karger AG) 2017;43:2226. 

https://doi.org/10.1159/000484302. 

54. Ghasemi F, Bagheri H, Barreto GE, et al. Effects of Curcumin on Microglial Cells. Neurotox Res 2019;36:12–26. 
https://doi.org/10.1007/S12640-019-00030-0. 

55. Ghosh S, Banerjee S, Sil PC. The beneficial role of curcumin on inflammation, diabetes and neurodegenerative disease: A recent update. 

Food and Chemical Toxicology 2015;83:111–24. https://doi.org/10.1016/j.fct.2015.05.022. 
56. Sharma N, Nehru B. Curcumin affords neuroprotection and inhibits α-synuclein aggregation in lipopolysaccharide-induced Parkinson’s 

disease model. Inflammopharmacology 2018;26:349–60. https://doi.org/10.1007/S10787-017-0402-8. 

57. Takahashi R, Ono K, Takamura Y, et al. Phenolic compounds prevent the oligomerization of α-synuclein and reduce synaptic toxicity. 
J Neurochem 2015;134:943–55. 

https://doi.org/10.1111/JNC.13180;JOURNAL:JOURNAL:14714159;WGROUP:STRING:PUBLICATION. 

58. Yang J, Song S, Li J, et al. Neuroprotective effect of curcumin on hippocampal injury in 6-OHDA-induced Parkinson’s disease rat. 
Pathol Res Pract 2014;210:357–62. https://doi.org/10.1016/j.prp.2014.02.005. 

59. Baj T, Seth R. Role of Curcumin in Regulation of TNF-α Mediated Brain Inflammatory Responses. Recent Pat Inflamm Allergy Drug 

Discov 2018;12:69–77. https://doi.org/10.2174/1872213X12666180703163824. 
60. Franco-Iborra S, Vila M, Perier C. The Parkinson Disease Mitochondrial Hypothesis: Where Are We at? Neuroscientist 2016;22:266–

77. https://doi.org/10.1177/1073858415574600. 

61. Kunnumakkara AB, Bordoloi D, Padmavathi G, et al. Curcumin, the golden nutraceutical: multitargeting for multiple chronic diseases. 
Br J Pharmacol 2017;174:1325–48. https://doi.org/10.1111/BPH.13621. 

62. Arredondo SB, Valenzuela-Bezanilla D, Mardones MD, et al. Role of Wnt Signaling in Adult Hippocampal Neurogenesis in Health and 

Disease. Front Cell Dev Biol 2020;8. https://doi.org/10.3389/FCELL.2020.00860. 
63. Ajgaonkar A, Jain M, Debnath K. Efficacy and Safety of Ashwagandha (Withania somnifera) Root Extract for Improvement of Sexual 

Health in Healthy Women: A Prospective, Randomized, Placebo-Controlled Study. Cureus 2022;14. 

https://doi.org/10.7759/CUREUS.30787. 
64. (PDF) A Review on Pharmacological Profile of Withania somnifera (Ashwagandha). n.d. 

https://www.researchgate.net/publication/301355404_A_Review_on_Pharmacological_Profile_of_Withania_somnifera_Ashwagandha 

(accessed December 30, 2025). 
65. (PDF) Biological activities of Withania somnifera n.d. 

https://www.researchgate.net/publication/265245087_Biological_activities_of_Withania_somnifera (accessed December 30, 2025). 

file:///C:/Users/Vikas%20Pandey/Documents/jmolecular/temp/.(https:/creativecommons.org/licenses/by-nc/4.0/)


Chinese Journal of Health Management 

Volume 20 Issue 3, Year of Publication 2026, Page 630-655   |  DoI-10.564220/1674-0815.2026.86 

  

 

©2026 The authors 

This is an Open Access article  

distributed under the terms of the Creative Commons Attribution (CC BY NC), which permits unrestricted use, 

distribution, and reproduction in any medium, as long as the original authors and source are cited. No 

permission is required from the authors or the publishers.(https://creativecommons.org/licenses/by-nc/4.0/) 

66. RajaSankar S, Manivasagam T, Sankar V, et al. Withania somnifera root extract improves catecholamines and physiological 

abnormalities seen in a Parkinson’s disease model mouse. J Ethnopharmacol 2009;125:369–73. 

https://doi.org/10.1016/J.JEP.2009.08.003. 

67. Blum D, Torch S, Lambeng N, et al. Molecular pathways involved in the neurotoxicity of 6-OHDA, dopamine and MPTP: Contribution 
to the apoptotic theory in Parkinson’s disease. Prog Neurobiol 2001;65:135–72. https://doi.org/10.1016/S0301-0082(01)00003-X. 

68. Yang L, Matthews RT, Schulz JB, et al. 1-Methyl-4-phenyl-1,2,3,6-tetrahydropyride neurotoxicity is attenuated in mice overexpressing 

Bcl-2. J Neurosci 1998;18:8145–52. https://doi.org/10.1523/JNEUROSCI.18-20-08145.1998. 
69. Monika BSP, Garg R, Sardana S. Research Problems Associated with Resveratrol (trans-3, 5, 4’- trihydroxystilbene; RSV) and Various 

Strategies to Overcome those Problems (Review). Curr Drug Deliv 2017;14:364–76. 

https://doi.org/10.2174/1567201814666161109115735. 
70. Nabavi SF, Sureda A, Dehpour AR, et al. Regulation of autophagy by polyphenols: Paving the road for treatment of neurodegeneration. 

Biotechnol Adv 2018;36:1768–78. https://doi.org/10.1016/j.biotechadv.2017.12.001. 

71. Dasgupta B, Milbrandt J. Resveratrol stimulates AMP kinase activity in neurons. Proc Natl Acad Sci U S A 2007;104:7217–22. 
https://doi.org/10.1073/PNAS.0610068104. 

72. Mihaylova MM, Shaw RJ. The AMPK signalling pathway coordinates cell growth, autophagy and metabolism. Nat Cell Biol 

2011;13:1016–23. https://doi.org/10.1038/NCB2329. 
73. Arbo BD, André-Miral C, Nasre-Nasser RG, et al. Resveratrol Derivatives as Potential Treatments for Alzheimer’s and Parkinson’s 

Disease. Front Aging Neurosci 2020;12. https://doi.org/10.3389/FNAGI.2020.00103. 

74. Feng Y, Liu T, Dong SY, et al. Rotenone affects p53 transcriptional activity and apoptosis via targeting SIRT1 and H3K9 acetylation in 
SH-SY5Y cells. J Neurochem 2015;134:668–76. https://doi.org/10.1111/JNC.13172. 

75. Alarcón De La Lastra C, Villegas I. Resveratrol as an antioxidant and pro-oxidant agent: mechanisms and clinical implications. Biochem 

Soc Trans 2007;35:1156–60. https://doi.org/10.1042/BST0351156. 
76. Liu Y, Wu X, Hu X, et al. Multiple repair pathways mediate cellular tolerance to resveratrol-induced DNA damage. Toxicology in Vitro 

2017;42:130–8. https://doi.org/10.1016/J.TIV.2017.04.017. 

77. Radad K, Moldzio R, Rausch WD. Ginsenosides and their CNS targets. CNS Neurosci Ther 2011;17:761–8. 
https://doi.org/10.1111/J.1755-5949.2010.00208.X. 

78. Wang Q, Zheng H, Zhang Z feng, et al. [Ginsenoside Rg1 modulates COX-2 expression in the substantia nigra of mice with MPTP-
induced Parkinson disease through the P38 signaling pathway]. Nan Fang Yi Ke Da Xue Xue Bao 2008;28:1594–8. 

79. Hwang YP, Jeong HG. Ginsenoside Rb1 protects against 6-hydroxydopamine-induced oxidative stress by increasing heme oxygenase-

1 expression through an estrogen receptor-related PI3K/Akt/Nrf2-dependent pathway in human dopaminergic cells. Toxicol Appl 
Pharmacol 2010;242:18–28. https://doi.org/10.1016/j.taap.2009.09.009. 

80. Yang L, Zhang J, Zheng K, et al. Long-term ginsenoside Rg1 supplementation improves age-related cognitive decline by promoting 

synaptic plasticity associated protein expression in C57BL/6J mice. J Gerontol A Biol Sci Med Sci 2014;69:282–94. 
https://doi.org/10.1093/GERONA/GLT091. 

81. Shi J, Xue W, Zhao WJ, et al. Pharmacokinetics and dopamine/acetylcholine releasing effects of ginsenoside Re in hippocampus and 

mPFC of freely moving rats. Acta Pharmacol Sin 2013;34:214–20. https://doi.org/10.1038/APS.2012.147. 
82. Mangla B, Javed S, Sultan MH, et al. Sulforaphane: A review of its therapeutic potentials, advances in its nanodelivery, recent patents, 

and clinical trials. Phytother Res 2021;35:5440–58. https://doi.org/10.1002/PTR.7176. 

83. Han Z, Xu Q, Li C, et al. Effects of sulforaphane on neural stem cell proliferation and differentiation. Genesis 2017;55. 
https://doi.org/10.1002/DVG.23022. 

84. Ngo V, Duennwald ML. Nrf2 and Oxidative Stress: A General Overview of Mechanisms and Implications in Human Disease. 

Antioxidants (Basel) 2022;11. https://doi.org/10.3390/ANTIOX11122345. 
85. Sikdar S, Lallemand B, Dubois J. Induction of Phase II Enzymes Glutathione-S-Transferase and NADPH: Quinone Oxydoreductase 1 

with Novel Sulforaphane Derivatives in Human Keratinocytes: Evaluation of the Intracellular GSH Level. Pharmacol Pharm 

2014;5:937–43. https://doi.org/10.4236/pp.2014.510105. 
86. Kaur D, Sharma V, Deshmukh R. Activation of microglia and astrocytes: a roadway to neuroinflammation and Alzheimer’s disease. 

Inflammopharmacology 2019;27:663–77. https://doi.org/10.1007/S10787-019-00580-X. 

87. Santín-Márquez R, Alarcón-Aguilar A, López-Diazguerrero NE, et al. Sulforaphane - role in aging and neurodegeneration. Geroscience 
2019;41:655–70. https://doi.org/10.1007/S11357-019-00061-7. 

88. Uddin MS, Mamun A Al, Jakaria M, et al. Emerging promise of sulforaphane-mediated Nrf2 signaling cascade against neurological 

disorders. Science of the Total Environment 2020;707. https://doi.org/10.1016/j.scitotenv.2019.135624. 
89. Liu Y, Hettinger CL, Zhang D, et al. Sulforaphane enhances proteasomal and autophagic activities in mice and is a potential therapeutic 

reagent for Huntington’s disease. J Neurochem 2014;129:539–47. https://doi.org/10.1111/JNC.12647. 

90. Zhao W, Cui H, Liu J, et al. Herbal Interventions in Parkinson’s Disease: A Systematic Review of Preclinical Studies. Cellular and 
Molecular Neurobiology 2025 45:1 2025;45:50-. https://doi.org/10.1007/S10571-025-01556-Y. 

91. Hooli S, Sutar KP, Sammasagi SS, et al. Revisiting Parkinson’s Disease Management: A Comprehensive Review of Herbal Approaches 

and Modern Delivery Strategies. IJSAT - International Journal on Science and Technology 2025;16. 
https://doi.org/10.71097/IJSAT.V16.I2.5077. 

92. Manyam B V., Dhanasekaran M, Hare TA. Neuroprotective effects of the antiparkinson drug Mucuna pruriens. Phytother Res 

2004;18:706–12. https://doi.org/10.1002/PTR.1514. 
93. Katzenshlager R, Evans A, Manson A, et al. Mucuna pruriens in Parkinson’s disease: a double blind clinical and pharmacological study. 

J Neurol Neurosurg Psychiatry 2004;75:1672–7. https://doi.org/10.1136/JNNP.2003.028761. 

94. Rai SN, Chaturvedi VK, Singh P, et al. Mucuna pruriens in Parkinson’s and in some other diseases: recent advancement and future 
prospective. 3 Biotech 2020;10. https://doi.org/10.1007/S13205-020-02532-7. 

95. Comparative evaluation of extract of Bacopa monnieri and Mucuna pruriens as neuroprotectant in MPTP model of Parkinson’s disease 

- PubMed n.d. https://pubmed.ncbi.nlm.nih.gov/30179419/ (accessed December 31, 2025). 
96. Srivastav S, Fatima M, Mondal AC. Important medicinal herbs in Parkinson’s disease pharmacotherapy. Biomed Pharmacother 

2017;92:856–63. https://doi.org/10.1016/J.BIOPHA.2017.05.137. 

97. Nisha J. A REVIEW ON TRADITIONAL HERBS USED IN PARKINSON’S DISEASE (NADUKKU VATHAM). World J Pharm 
Res 2017:2479–88. https://doi.org/10.20959/WJPR20178-9217. 

98. Wijeweera G, Wijekoon N, Gonawala L, et al. Therapeutic Implications of Some Natural Products for Neuroimmune Diseases: A 

file:///C:/Users/Vikas%20Pandey/Documents/jmolecular/temp/.(https:/creativecommons.org/licenses/by-nc/4.0/)


Chinese Journal of Health Management 

Volume 20 Issue 3, Year of Publication 2026, Page 630-655   |  DoI-10.564220/1674-0815.2026.86 

  

 

©2026 The authors 

This is an Open Access article  

distributed under the terms of the Creative Commons Attribution (CC BY NC), which permits unrestricted use, 

distribution, and reproduction in any medium, as long as the original authors and source are cited. No 

permission is required from the authors or the publishers.(https://creativecommons.org/licenses/by-nc/4.0/) 

Narrative of Clinical Studies Review. Evid Based Complement Alternat Med 2023;2023. https://doi.org/10.1155/2023/5583996. 

99. Essa M, Braidy N, Bridge W, et al. Review of natural products on Parkinson’s disease pathology. J Aging Res Clin Pract 2014;3:1–8. 

100. Plant-derived neuroprotective agents in Parkinson’s disease - PubMed n.d. https://pubmed.ncbi.nlm.nih.gov/26328004/ (accessed 

December 31, 2025). 
101. Wang Y, Wei N, Li X. Preclinical Evidence and Possible Mechanisms of Baicalein for Rats and Mice With Parkinson’s Disease: A 

Systematic Review and Meta-Analysis. Front Aging Neurosci 2020;12. https://doi.org/10.3389/FNAGI.2020.00277. 

102. Tu L, Wu ZY, Yang XL, et al. Neuroprotective effect and mechanism of baicalin on Parkinson’s disease model induced by 6-OHDA. 
Neuropsychiatr Dis Treat 2019;15:3615–25. https://doi.org/10.2147/NDT.S165931. 

103. Muroyama A, Fujita A, Lv C, et al. Magnolol Protects against MPTP/MPP+-Induced Toxicity via Inhibition of Oxidative Stress in In 

Vivo and In Vitro Models of Parkinson’s Disease. Parkinsons Dis 2012;2012:985157. https://doi.org/10.1155/2012/985157. 
104. Faysal M, Khan J, Zehravi M, et al. Neuropharmacological potential of honokiol and its derivatives from Chinese herb Magnolia species: 

understandings from therapeutic viewpoint. Chin Med 2023;18. https://doi.org/10.1186/S13020-023-00846-1. 

105. Haddadi R, Brooshghalan SE, Farajniya S, et al. Short-Term Treatment with Silymarin Improved 6-OHDA-Induced Catalepsy and Motor 
Imbalance in Hemi-Parkisonian Rats. Adv Pharm Bull 2015;5:463. https://doi.org/10.15171/APB.2015.063. 

106. Ullah H, Khan H. Anti-Parkinson potential of silymarin: Mechanistic insight and therapeutic standing. Front Pharmacol 2018;9:361297. 

https://doi.org/10.3389/FPHAR.2018.00422/FULL. 
107. Park G, Kim HG, Ju MS, et al. 6-Shogaol, an active compound of ginger, protects dopaminergic neurons in Parkinson’s disease models 

via anti-neuroinflammation. Acta Pharmacol Sin 2013;34:1131–9. https://doi.org/10.1038/APS.2013.57. 

108. Li W, Li M, Ma S, et al. Advances in the Application of 6-Gingerol in Diseases of the Central Nervous System. Med Discoveries 
2023;2:1078. 

109. Zeng W, Wang Y, Liu Y, et al. Garlic-Derived Allicin Attenuates Parkinson’s Disease via PKA/p-CREB/BDNF/DAT Pathway 

Activation and Apoptotic Inhibition. Molecules 2025;30:3265. https://doi.org/10.3390/molecules30153265. 
110. Rakshit D, Nayak S, Kundu S, et al. The Pharmacological Activity of Garlic (Allium sativum) in Parkinson’s Disease: From Molecular 

Mechanisms to the Therapeutic Potential. ACS Chem Neurosci 2023;14:1033–44. 

https://doi.org/10.1021/ACSCHEMNEURO.2C00789. 
111. Ren B, Zhang YX, Zhou HX, et al. Tanshinone IIA prevents the loss of nigrostriatal dopaminergic neurons by inhibiting NADPH oxidase 

and iNOS in the MPTP model of Parkinson’s disease. J Neurol Sci 2015;348:142–52. https://doi.org/10.1016/J.JNS.2014.11.026. 
112. Jiang Z, Gao W, Huang L. Tanshinones, Critical Pharmacological Components in Salvia miltiorrhiza. Front Pharmacol 2019;10. 

https://doi.org/10.3389/FPHAR.2019.00202. 

113. Li R, Robinson M, Ding X, et al. Genistein: A focus on several neurodegenerative diseases. J Food Biochem 2022;46:e14155. 
https://doi.org/10.1111/JFBC.14155. 

114. Rijntjes M. Knowing Your Beans in Parkinson’s Disease: A Critical Assessment of Current Knowledge about Different Beans and Their 

Compounds in the Treatment of Parkinson’s Disease and in Animal Models. Parkinsons Dis 2019;2019:1349509. 
https://doi.org/10.1155/2019/1349509. 

115. Prananda AT, Dalimunthe A, Harahap U, et al. Phyllanthus emblica: a comprehensive review of its phytochemical composition and 

pharmacological properties. Front Pharmacol 2023;14:1288618. https://doi.org/10.3389/FPHAR.2023.1288618/FULL. 
116. Rajalakshmi S, Vijayakumar S, Praseetha PK. Neuroprotective behaviour of Phyllanthus emblica (L) on human neural cell lineage 

(PC12) against glutamate-induced cytotoxicity. Gene Rep 2019;17:100545. https://doi.org/10.1016/J.GENREP.2019.100545. 

117. Kim HG, Ju MS, Shim JS, et al. Mulberry fruit protects dopaminergic neurons in toxin-induced Parkinson’s disease models. British 
Journal of Nutrition 2010;104:8–16. https://doi.org/10.1017/S0007114510000218. 

118. Tam DNH, Nam NH, Elhady MT, et al. Effects of Mulberry on The Central Nervous System: A Literature Review. Curr Neuropharmacol 

2020;19:193–219. https://doi.org/10.2174/1570159X18666200507081531/CITE/REFWORKS. 
119. Park SE, Kim S, Sapkota K, et al. Neuroprotective Effect of Rosmarinus officinalis Extract on Human Dopaminergic Cell line, SH-

SY5Y. Cellular and Molecular Neurobiology 2010 30:5 2010;30:759–67. https://doi.org/10.1007/S10571-010-9502-3. 

120. Presti-Silva SM, Herlinger AL, Martins-Silva C, et al. Biochemical and behavioral effects of rosmarinic acid treatment in an animal 
model of Parkinson’s disease induced by MPTP. Behavioural Brain Research 2023;440:114257. 

https://doi.org/10.1016/J.BBR.2022.114257. 

121. Ayaz M, Ullah F, Sadiq A, et al. Editorial: Natural Products-Based Drugs: Potential Therapeutics Against Alzheimer’s Disease and 
Other Neurological Disorders. Front Pharmacol 2019;10:1417. https://doi.org/10.3389/FPHAR.2019.01417. 

122. Kim TH, Cho KH, Jung WS, et al. Herbal medicines for Parkinson’s disease: a systematic review of randomized controlled trials. PLoS 

One 2012;7. https://doi.org/10.1371/JOURNAL.PONE.0035695. 
123. Katzenshlager R, Evans A, Manson A, et al. Mucuna pruriens in Parkinson’s disease: a double blind clinical and pharmacological study. 

J Neurol Neurosurg Psychiatry 2004;75:1672–7. https://doi.org/10.1136/JNNP.2003.028761. 

124. Ramakanth GSH, Uday Kumar C, Kishan P V., et al. A randomized, double blind placebo controlled study of efficacy and tolerability 
of Withaina somnifera extracts in knee joint pain. J Ayurveda Integr Med 2016;7:151–7. https://doi.org/10.1016/j.jaim.2016.05.003. 

125. El Nebrisi E. Neuroprotective Activities of Curcumin in Parkinson’s Disease: A Review of the Literature. Int J Mol Sci 2021;22:11248. 

https://doi.org/10.3390/IJMS222011248. 
126. Manyam B V. An alternative medicine treatment for Parkinson’s disease: results of a multicenter clinical trial. HP-200 in Parkinson’s 

Disease Study Group. J Altern Complement Med 1995;1:249–55. https://doi.org/10.1089/ACM.1995.1.249. 

127. Manyam B V. An Alternative Medicine Treatment for Parkinson’s Disease: Results of a Multicenter Clinical Trial. 
Https://HomeLiebertpubCom/Acm 2007;1:249–55. https://doi.org/10.1089/ACM.1995.1.249. 

128. Vaidya AB, Rajgopalan TG, Mankodi NA, et al. Treatment of Parkinson’s disease with the cowhage plant-Mucuna pruriens Bak 1978. 

129. Manyam B V., Dhanasekaran M, Hare TA. Neuroprotective effects of the antiparkinson drug Mucuna pruriens. Phytotherapy Research 
2004;18:706–12. https://doi.org/10.1002/ptr.1514. 

130. Nathan J, Panjwani S, Mohan V, et al. Efficacy and Safety of Standardized Extract of Trigonella foenum-graecum L Seeds as an Adjuvant 

to L-Dopa in the Management of Patients with Parkinson’s Disease. Phytotherapy Research 2014;28:172–8. 
https://doi.org/10.1002/PTR.4969. 

131. Nathan J, Panjwani S, Mohan V, et al. Efficacy and safety of standardized extract of Trigonella foenum-graecum L seeds as an adjuvant 

to L-Dopa in the management of patients with Parkinson’s disease. Phytother Res 2014;28:172–8. https://doi.org/10.1002/PTR.4969. 
132. (PDF) A CLINICAL STUDY ON KAMPAVATA (PARKINSON’S DISEASE) AND IT’S MANAGEMENT WITH KAPIKACCHU 

AND BASTI Dr. Sanjay A. Dhurve n.d. 

file:///C:/Users/Vikas%20Pandey/Documents/jmolecular/temp/.(https:/creativecommons.org/licenses/by-nc/4.0/)


Chinese Journal of Health Management 

Volume 20 Issue 3, Year of Publication 2026, Page 630-655   |  DoI-10.564220/1674-0815.2026.86 

  

 

©2026 The authors 

This is an Open Access article  

distributed under the terms of the Creative Commons Attribution (CC BY NC), which permits unrestricted use, 

distribution, and reproduction in any medium, as long as the original authors and source are cited. No 

permission is required from the authors or the publishers.(https://creativecommons.org/licenses/by-nc/4.0/) 

https://www.researchgate.net/publication/362711532_A_CLINICAL_STUDY_ON_KAMPAVATA_PARKINSON%27S_DISEASE_

AND_IT%27S_MANAGEMENT_WITH_KAPIKACCHU_AND_BASTI_Dr_Sanjay_A_Dhurve (accessed December 31, 2025). 

133. Mandal S, Sawarkar P, Singh V, et al. Management of Kampavata (Parkinson’s Disease) through Panchakarma: A Successful Case 

Study. J Pharmacol Pharmacother 2024;15:362–8. https://doi.org/10.1177/0976500X241266049. 
134. Chen XC, Zhu YG, Zhu LA, et al. Ginsenoside Rg1 attenuates dopamine-induced apoptosis in PC12 cells by suppressing oxidative 

stress. Eur J Pharmacol 2003;473:1–7. https://doi.org/10.1016/S0014-2999(03)01945-9. 

135. Perez S, Vernica M, Rascol O. Ayurveda Medicine for the Treatment of Parkinson’s Disease. Int J Integr Med 2013:1. 
https://doi.org/10.5772/56251. 

136. Manyam B V. An alternative medicine treatment for Parkinson’s disease: results of a multicenter clinical trial. HP-200 in Parkinson’s 

Disease Study Group. J Altern Complement Med 1995;1:249–55. https://doi.org/10.1089/ACM.1995.1.249. 
137. Saad AM, Mohammed DM, Alkafaas SS, et al. Dietary polyphenols and human health: sources, biological activities, nutritional and 

immunological aspects, and bioavailability– a comprehensive review. Front Immunol 2025;16:1653378. 

https://doi.org/10.3389/FIMMU.2025.1653378/FULL. 
138. Sharma G, Yadav T, Sharma S, et al. Polyherbal Formulation Development for Parkinson’s Disease: Comprehensive Quality Control 

and Toxicological Evaluation. Comprehensive Quality Control and Toxicological Evaluation International Journal of Drug Delivery 

Technology 2024;14:2073–80. https://doi.org/10.25258/ijddt.14.4.19. 
139. Sanghavi UR, Bhatt TJ. PhytoPark Syrup: Herbal Neuroprotective Syrup in Parkinson’s disease. IJFMR - International Journal For 

Multidisciplinary Research 2025;7. https://doi.org/10.36948/IJFMR.2025.V07I02.41545. 

140. Prabhu J, Prabhu K, Chaudhuri A, et al. Neuro-protective Effect of Ayurveda Formulation, Saraswatharishtam, on Scopolamine Induced 
Memory Impairment in Animal Model. Pharmacognosy Journal 2020;12:6–13. https://doi.org/10.5530/pj.2020.12.2. 

141. Arya A, Tyagi PK, Bhatnagar S, et al. Biosynthesis and assessment of antibacterial and antioxidant activities of silver nanoparticles 

utilizing Cassia occidentalis L. seed. Scientific Reports 2024 14:1 2024;14:7243-. https://doi.org/10.1038/s41598-024-57823-3. 
142. Kaushik A, Singh RK, Tyagi PK. Green Synthesized Nanoparticle Based Drug Delivery: Recent Trends and Future Prospects. Precis 

Nanomed 2023;6:1109–32. https://doi.org/10.33218/001C.89165. 

143. Cai H, Liu D, Xue WW, et al. Lipid-based nanoparticles for drug delivery in Parkinson’s disease. Transl Neurosci 2024;15. 
https://doi.org/10.1515/TNSCI-2022-0359/XML. 

144. Cunha A, Gaubert A, Latxague L, et al. PLGA-Based Nanoparticles for Neuroprotective Drug Delivery in Neurodegenerative Diseases. 
Pharmaceutics 2021;13:1042. https://doi.org/10.3390/PHARMACEUTICS13071042. 

145. Chinraj V, Raman S. Neuroprotection by resveratrol: A review on brain delivery strategies for Alzheimer’s and Parkinson’s disease. J 

Appl Pharm Sci 2022;12,:001–17. https://doi.org/10.7324/JAPS.2022.120701. 
146. Zhu Q, Zhuang X, Lu J. Neuroprotective effects of baicalein in animal models of Parkinson’s disease: A systematic review of 

experimental studies. Phytomedicine 2019;55:302–9. https://doi.org/10.1016/j.phymed.2018.09.215. 

147. Zhang X, Wang Y, Ma C, et al. Ginsenoside Rd and ginsenoside Re offer neuroprotection in a novel model of Parkinson’s disease. Am 
J Neurodegener Dis 2016;5:52. 

148. Singh NA, Mandal AKA, Khan ZA. Potential neuroprotective properties of epigallocatechin-3-gallate (EGCG). Nutr J 2016;15:60. 

https://doi.org/10.1186/S12937-016-0179-4. 
149. Wang P, Xia D, Wang Y, et al. Liposome Nanoparticles Loaded with Paeoniflorin Protect Neuronal Damage in Parkinson&#8217;s 

Disease by Regulating miR-135a. J Biomed Nanotechnol 2024;20:267–75. https://doi.org/10.1166/JBN.2024.3801. 

150. Cilia R, Laguna J, Cassani E, et al. Mucuna pruriens in Parkinson disease: A double-blind, randomized, controlled, crossover study. 
Neurology 2017;89:432–8. https://doi.org/10.1212/WNL.0000000000004175. 

151. GS N, Shaikh RG, Dipankar SP, et al. Neuroprotective Effects of Natural Plant Extracts (Ginkgo biloba, Curcuma longa, and Withania 

somnifera) in Parkinson’s Disease Models: A Meta-Analysis. Disease and Health: Research Developments Vol 8 2025:114–29. 
https://doi.org/10.9734/BPI/DHRD/V8/4833. 

152. Kennedy DA, Seely D. Clinically based evidence of drug-herb interactions: a systematic review. Expert Opin Drug Saf 2010;9:79–124. 

https://doi.org/10.1517/14740330903405593. 
153. Castaño PR, Parween S, Pandey A V. Bioactivity of Curcumin on the Cytochrome P450 Enzymes of the Steroidogenic Pathway. Int J 

Mol Sci 2019;20:4606. https://doi.org/10.3390/IJMS20184606. 

154. Choudhury A, Singh PA, Bajwa N, et al. Pharmacovigilance of herbal medicines: Concerns and future prospects. J Ethnopharmacol 
2023;309. https://doi.org/10.1016/J.JEP.2023.116383. 

155. Kasture S, Mohan M, Kasture V. Mucuna pruriens seeds in treatment of Parkinson’s disease: Pharmacological review. Orient Pharm 

Exp Med 2013;13:165–74. https://doi.org/10.1007/S13596-013-0126-2. 
156. Lafuente JV, Requejo C, Ugedo L. Nanodelivery of therapeutic agents in Parkinson’s disease. Prog Brain Res 2019;245:263–79. 

https://doi.org/10.1016/BS.PBR.2019.03.004. 

157. Senior AW, Evans R, Jumper J, et al. Improved protein structure prediction using potentials from deep learning. Nature 2020;577:706–
10. https://doi.org/10.1038/S41586-019-1923-7;SUBJMETA. 

158. Woo S, Shenvi RA. Natural Product Synthesis through the Lens of Informatics. Acc Chem Res 2021;54. 

https://doi.org/10.1021/ACS.ACCOUNTS.0C00791. 
159. Sharma G, Yadav T, Sharma S, et al. Polyherbal Formulation Development for Parkinson’s Disease: Comprehensive Quality Control 

and Toxicological Evaluation. Comprehensive Quality Control and Toxicological Evaluation International Journal of Drug Delivery 

Technology 2024;14:2073–80. https://doi.org/10.25258/ijddt.14.4.19. 
160. Chhabra C, Chaudhary S, Malik A, et al. Mental Disorder Detection Using Machine Learning. Big Data Analysis for Green Computing: 

Concepts and Applications 2021:131–45. https://doi.org/10.1201/9781003032328-9/MENTAL-DISORDER-DETECTION-USING-

MACHINE-LEARNING-CHARU-CHHABRA-SNEHA-CHAUDHARY-AYASHA-MALIK-BHARAT-BHUSHAN. 
161. Asakawa T, Sugiyama K, Nozaki T, et al. Can the Latest Computerized Technologies Revolutionize Conventional Assessment Tools 

and Therapies for a Neurological Disease? The Example of Parkinson’s Disease. Neurol Med Chir (Tokyo) 2019;59:69–78. 

https://doi.org/10.2176/NMC.RA.2018-0045. 
162. Nicholson DN, Greene CS. Constructing knowledge graphs and their biomedical applications. Comput Struct Biotechnol J 

2020;18:1414–28. https://doi.org/10.1016/J.CSBJ.2020.05.017. 

163. Yin R, Xue J, Tan Y, et al. The Positive Role and Mechanism of Herbal Medicine in Parkinson’s Disease. Oxid Med Cell Longev 
2021;2021:9923331. https://doi.org/10.1155/2021/9923331. 

164. Zhao W, Cui H, Liu J, et al. Herbal Interventions in Parkinson’s Disease: A Systematic Review of Preclinical Studies. Cell Mol Neurobiol 

file:///C:/Users/Vikas%20Pandey/Documents/jmolecular/temp/.(https:/creativecommons.org/licenses/by-nc/4.0/)


Chinese Journal of Health Management 

Volume 20 Issue 3, Year of Publication 2026, Page 630-655   |  DoI-10.564220/1674-0815.2026.86 

  

 

©2026 The authors 

This is an Open Access article  

distributed under the terms of the Creative Commons Attribution (CC BY NC), which permits unrestricted use, 

distribution, and reproduction in any medium, as long as the original authors and source are cited. No 

permission is required from the authors or the publishers.(https://creativecommons.org/licenses/by-nc/4.0/) 

2025;45:50. https://doi.org/10.1007/S10571-025-01556-Y. 

165. Parveen A, Parveen B, Parveen R, et al. Challenges and guidelines for clinical trial of herbal drugs. J Pharm Bioallied Sci 2015;7:329. 

https://doi.org/10.4103/0975-7406.168035. 

166. Griñán-Ferré C, Bellver-Sanchis A, Guerrero A, et al. Advancing personalized medicine in neurodegenerative diseases: The role of 
epigenetics and pharmacoepigenomics in pharmacotherapy. Pharmacol Res 2024;205:107247. 

https://doi.org/10.1016/J.PHRS.2024.107247. 

167. Radder DLM, Groenestege ATT, Boers I, et al. Mucuna Pruriens Combined with Carbidopa in Parkinson’s Disease: A Case Report. J 
Parkinsons Dis 2019;9:437–9. https://doi.org/10.3233/JPD-181500. 

168. Moradi SZ, Momtaz S, Bayrami Z, et al. Nanoformulations of Herbal Extracts in Treatment of Neurodegenerative Disorders. Front 

Bioeng Biotechnol 2020;8:238. https://doi.org/10.3389/FBIOE.2020.00238. 

 

file:///C:/Users/Vikas%20Pandey/Documents/jmolecular/temp/.(https:/creativecommons.org/licenses/by-nc/4.0/)

