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Abstract: Recent advancements in pharmacotherapy have renewed interest in herbal remedies as potential 

therapeutic agents for the management of neurodegenerative diseases. This chapter highlights the significance 

of herbal medicine in addressing complex systemic disorders, particularly neurodegenerative conditions. 

Phytochemicals present in medicinal plants possess diverse biological activities and may exert neuroprotective 

effects through multiple mechanisms, including neurogenesis, anti-inflammatory actions, and antioxidant 

activity. Herbal medicine represents a holistic approach to healthcare, integrating therapeutic interventions 

with dietary and lifestyle modifications to prevent disease progression. Moreover, herbal medicines are widely 

accessible and cost-effective, making them especially valuable in resource-limited settings. These therapeutic 

agents generally exhibit favorable safety profiles with fewer adverse effects compared to synthetic drugs, 

despite challenges related to standardization and regulation. To fully harness the potential benefits of herbal 

therapies for neurodegenerative diseases, it is essential to educate and empower patients and healthcare 

professionals to engage in informed, collaborative decision-making. Future research should focus on 

individualized treatment strategies, isolation and characterization of novel bioactive constituents, and well-

designed controlled clinical trials. By effectively leveraging the therapeutic potential of herbal medicines, 

individuals suffering from neurodegenerative disorders may achieve improved treatment outcomes and 

enhanced quality of life.  

Keywords: Herbal remedies, Neurodegenerative disorders, Phytochemicals, Holistic healthcare, Clinical 

trials. 

1. Introduction 

Herbal remedies have been used for centuries to treat a wide range of diseases and to promote overall health 

and well-being. In recent years, the use of herbal medicines has increased as more individuals seek 

complementary and alternative approaches to health care. Herbal remedies with medicinal properties are 

derived from various parts of plants, including leaves, roots, flowers, and seeds [1]. Each herb contains a 

unique combination of bioactive compounds that act within the body to alleviate symptoms and support the 

healing process. For example, chamomile possesses anti-inflammatory properties and is commonly used to 

relieve gastrointestinal discomfort [2]. Herbal remedies can be safe and effective when appropriate dosage 

guidelines are followed. However, it is essential to consult a healthcare professional before incorporating them 

into a treatment regimen [3], particularly for individuals taking prescription medications or those with 

underlying medical conditions. To ensure safety and efficacy, users should adhere strictly to recommended 

dosages and purchase herbal products only from reliable and reputable sources. Awareness of both the potential 

benefits and limitations of herbal therapies can assist individuals in making informed decisions regarding their 

inclusion in medical treatment plans [4]. 
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2. Herbal Remedies: A Rich Source of Bioactive Compounds 

Naturopathy and complementary medicine have long utilized herbal remedies that contain a high proportion 

of biologically active compounds. These compounds, derived from plant extracts obtained from leaves, roots, 

flowers, and seeds, are widely used to treat a variety of diseases and to promote overall health and well-being. 

The therapeutic potential of herbal medicinal products is largely attributed to their rich content of bioactive 

constituents, including terpenoids, carotenoids, polyacetylenes, flavonoids, phenolic acids, and coumarins. 

These compounds exhibit a broad range of pharmacological activities, such as anti-inflammatory, antiviral, 

antithrombotic, antimutagenic, and anti-aging effects [5]. In addition, bioactive compounds present in herbal 

medicines play a significant role in the management of dyslipidaemia by inhibiting cholesterol synthesis, 

enhancing reverse cholesterol transport, and facilitating hepatic cholesterol excretion. The choice of extractive 

solvents during the processing of herbal medicinal products significantly influences the distribution and 

recovery of these bioactive compounds, with compounds of medium polarity generally demonstrating the 

highest recovery rates [6]. Plant-derived bioactive compounds—including alkaloids, terpenoids, coumarins, 

flavonoids, nitrogenous compounds, organosulphides, and phenols—are therefore widely employed in the 

prevention and treatment of various diseases and health conditions [7]. 

3. Multi-faceted nature of Neurodegenerative Disorders  

Neurodegenerative disorders are complex and multifaceted diseases that affect millions of individuals 

worldwide. These conditions are characterized by the progressive loss of neurons and synapses, ultimately 

leading to cognitive decline, motor impairment, and death [8]. The complexity of neurodegenerative diseases 

arises from the intricate interplay of genetic, environmental, and lifestyle factors that collectively modulate 

their pathophysiology [9]. One of the major barriers to effective treatment is the lack of therapies capable of 

halting or reversing disease progression. Conventional treatment strategies are largely symptomatic, as they 

do not address the underlying disease mechanisms but instead focus on alleviating symptoms and improving 

patients’ quality of life. Furthermore, the highly selective nature of the blood–brain barrier significantly 

restricts the delivery of therapeutic agents to the central nervous system, presenting additional challenges in 

the treatment of these disorders [10]. Recent advances in digital technologies and artificial intelligence (AI) 

have introduced novel approaches to better understand and manage neurodegenerative diseases. AI-based 

learning algorithms are capable of analyzing large datasets to identify disease-associated patterns, clinical 

features, and potential biomarkers. In particular, the application of AI to large-scale datasets enables early 

prediction of neurodegeneration by detecting subtle indicators and biomarkers that may accelerate diagnosis 

[11].  

In addition, digital phenotyping involves the remote and continuous collection of behavioral and physiological 

data, allowing for individualized treatment strategies and deeper insights into disease progression and natural 

history [12]. Natural products, including herbal medicines, also represent promising therapeutic options for 

neurodegenerative conditions. These agents contain numerous biologically active compounds capable of 

modulating cellular processes and potentially slowing disease progression. Several herbal extracts have been 

extensively studied and have demonstrated neuroprotective, anti-inflammatory, and antioxidant properties 

relevant to the management of neurodegenerative disorders. Nevertheless, significant challenges to therapeutic 

advancement remain [13]. Given the multifactorial nature of neurodegenerative diseases, the identification of 

novel therapeutic targets and a deeper understanding of underlying molecular mechanisms are essential for the 

development of effective treatments [14]. Such emerging therapeutic strategies align closely with the principles 

of personalized medicine, which seeks to tailor interventions based on an individual’s genetic profile, 

environmental exposure, and lifestyle factors. Addressing the complexity of neurodegenerative diseases, 

therefore, requires a multidisciplinary and interdisciplinary approach that integrates digital technologies, 

natural products, and artificial intelligence as complementary research and therapeutic platforms. Continued 

advancements in these areas have already contributed to more effective interventions, ultimately improving 

the quality of life for millions of individuals affected by these debilitating disorders [15]. 

4. Potential Benefits in Neurodegenerative Disorders 

The therapeutic application of herbal preparations in the management of neurodegenerative diseases is 

regarded as an integrated approach, reflecting the complex nature of these disorders. Cognitive decline and the 

progressive loss of neurons are hallmark features of many neurodegenerative diseases [16]. The high rates of 
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morbidity and mortality associated with these conditions are largely attributable to the lack of curative or 

disease-modifying therapies. Because neurodegenerative diseases are multifactorial in origin, involving 

intricate interactions among genetic, environmental, and lifestyle factors, the development of effective 

treatments remains a significant challenge [17]. Herbal medicines present a promising alternative or 

complementary therapeutic strategy, utilizing bioactive compounds derived from numerous plant species. 

These compounds, including flavonoids, terpenes, alkaloids, and saponins, have demonstrated neuroprotective, 

anti-inflammatory, and antioxidant properties that may delay the onset and progression of neurodegenerative 

diseases [18]. For instance, several herbal extracts have been shown to reduce amyloid plaque formation, 

oxidative stress, and neuroinflammation in the brain, all of which are key pathological features of Alzheimer’s 

disease. Neurodegenerative conditions have also been effectively managed using Ayurvedic medicine, a 

traditional Indian system of healthcare [19]. 

Notably, medicinal herbs such as Withania somnifera (ashwagandha), Bacopa monnieri (brahmi), Centella 

asiatica (gotu kola), and Mucuna pruriens (velvet bean) have been reported to alleviate neurodegenerative 

symptoms without causing significant adverse effects [20]. Recent studies have provided compelling evidence 

supporting the potential efficacy of herbal medicines in the treatment of neurodegenerative diseases. A 

systematic literature review indicated that natural biological and herbal medicinal products may serve as 

therapeutic agents with pro-cognitive and neurotrophic effects [21]. Based on the available data, these findings 

highlight the potential of standardized herbal extracts in managing withdrawal syndromes commonly observed 

in neurodegenerative disorders. Plant-based interventions thus represent a major component in the therapeutic 

management of complex diseases such as neurodegenerative disorders. By harnessing biologically active 

compounds present in diverse plant species, these treatments may help slow disease progression and alleviate 

clinical symptoms. Nevertheless, further research is required to elucidate the precise mechanisms of action of 

herbal medicinal products and to establish their clinical efficacy and safety through well-designed studies [21].  

5. Importance of Accessibility and Affordability of Herbal Medicines for Neurodegenerative Diseases  

Neurodegenerative diseases are complex and debilitating conditions that affect millions of individuals 

worldwide, placing a substantial burden on patients, caregivers, and healthcare systems [22]. Due to the high 

cost and adverse side effects associated with some conventional treatment strategies, many patients and their 

caregivers are increasingly turning to complementary and alternative herbal therapies [23]. Herbal supplements 

containing scientifically studied active constituents have gained attention because of their long-standing 

historical use in the management of various neurological and pathological conditions. Plant-derived natural 

compounds such as alkaloids, flavonoids, polyphenols, and terpenoids are rich sources of bioactive substances 

and have been reported to exhibit antioxidant, neuroprotective, and anti-inflammatory properties in preclinical 

models of neurodegenerative disorders [24]. Symptoms of neurodegenerative diseases have also been managed 

using medicinal herbs such as brahmi, gotu kola, velvet bean, and ashwagandha through Ayurveda, an ancient 

Indian system of medicine [25]. However, the therapeutic effects observed with these herbal interventions are 

often temporary. 

Cost remains a critical factor influencing the accessibility of herbal medicines. Herbal supplements are 

generally less expensive than standard pharmacological treatments and are widely available, making them a 

viable option for individuals who cannot afford or access conventional therapies. Moreover, herbal treatments 

are considered cost-effective and typically require fewer invasive and expensive medical interventions 

compared to conventional therapeutic approaches [26]. Despite these advantages, access to herbal medicines 

may be limited by geographical location, cultural norms, and legal or regulatory constraints. In certain regions, 

inadequate infrastructure and disrupted supply chains can restrict the availability of herbal medicinal products. 

Cultural beliefs and personal preferences also play a significant role in shaping attitudes toward alternative 

therapies, as some individuals prefer conventional medical care or remain sceptical about the safety and 

efficacy of natural products. Regulatory frameworks further influence the availability, affordability, and 

quality of herbal medicines. In many regions, herbal products are regulated less rigorously than conventional 

pharmaceuticals, raising concerns regarding their efficacy, safety, and quality. The lack of standardization and 

quality control in herbal medicine production poses challenges, particularly for economically disadvantaged 

patients who may be unable to access well-regulated and reliable products [27]. Nevertheless, the growing 

popularity of herbal medicines for neurodegenerative diseases reflects increasing interest among patients and 

caregivers in alternative and complementary treatment approaches for these multifaceted conditions. This 

rising demand has stimulated further research aimed at identifying co-active compounds, elucidating 
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mechanisms of action, and improving product standardization through quantitative analysis. Overall, the use 

of herbal medicines in neurodegenerative disorders is primarily driven by their cost-effectiveness and greater 

accessibility compared to synthetic drugs. However, several barriers to their widespread adoption persist, 

including sociocultural factors, geographic limitations, and legislative challenges. Addressing these issues 

through enhanced research, clear clinical guidance, and stronger regulatory oversight is essential to ensure that 

patients with neurodegenerative diseases can safely access affordable and effective herbal therapies [15]. 

6. Holistic Approach to Health 

Neurodegenerative diseases are heterogeneous and multifactorial in nature, arising from complex interactions 

among genetic, environmental, and lifestyle factors that collectively shape their clinical features and disease 

manifestations [28]. These disorders are characterized by the progressive degeneration and loss of nerve cells, 

leading to profound impairments in motor, cognitive, and emotional functions [29]. Increasing evidence 

suggests that neurodegenerative diseases result from an intricate interplay of variables influenced by diet, 

environmental exposures, and lifestyle choices, forming the foundation of integrative medicine. Moreover, 

these conditions are often associated with additional genetic and environmental risk factors [30]. Integrative 

and holistic models of care emphasize a comprehensive assessment of the patient’s overall health and well-

being, enabling more precise therapeutic approaches that address underlying etiological factors rather than 

solely managing symptoms [31-32]. Ayurvedic medicine, which has been practiced for centuries, represents 

one such holistic system and has been widely applied in the management of neurodegenerative diseases. 

Ayurveda is based on the concept of three doshas: Vata (associated with movement), Pitta (associated with 

metabolism), and Kapha (associated with structure). These doshas are considered fundamental principles 

governing both the cosmos and the physiological functioning of the human body [33]. Health is maintained 

when these doshas are in balance, whereas disease arises from their imbalance. Ayurvedic treatment strategies 

aim to restore equilibrium within the body through the use of herbal therapies, dietary modifications, and 

lifestyle interventions [34].  

This holistic approach to neurodegenerative disease management integrates dietary and lifestyle changes 

alongside, rather than as replacements for, herbal and complementary therapies. In practical terms, preventive 

strategies include consuming a balanced and diverse diet rich in fruits, vegetables, and whole grains, engaging 

in regular physical activity, and adopting effective stress management techniques, all of which contribute to 

overall health and well-being. Similarly, the functional medicine model prioritizes the identification and 

treatment of underlying causes before addressing clinical symptoms, making it a central component of holistic 

disease management for neurodegenerative disorders [35]. Functional medicine adopts a patient-centred 

approach that seeks to optimize neuroprotection, repair oxidative stress, and restore cellular function. By 

focusing on the root causes of disease rather than symptomatic relief, functional medicine offers a promising 

framework for managing neurodegenerative conditions [36]. This approach evaluates the complete spectrum 

of an individual’s health to restore oxidative balance, enhancing neuroprotection, and improving cellular 

function [37]. Overall, adopting an epidemiological and systems-based perspective in the treatment of 

neurodegenerative diseases allows for the recognition of multiple interacting genetic, environmental, and 

lifestyle factors that contribute to disease onset and progression [38]. Such an approach not only helps mitigate 

disease risk but also improves patients’ quality of life by shifting the focus from symptom management to 

prevention and long-term health optimization. Consequently, dietary and lifestyle interventions, herbal and 

holistic therapies, and functional medicine are increasingly being integrated into the management of these 

evolving and complex conditions [39]. 

7. Safety and Minimal Side Effects 

Designing effective treatments for neurodegenerative diseases requires a multidimensional and 

interdisciplinary approach that extends beyond symptomatic interventions and acknowledges the dynamic 

interactions among genetic, environmental, and lifestyle-related risk factors underlying these devastating 

conditions. Neurodegenerative diseases are characterized by the progressive loss of nerve cells, resulting in 

significant impairments in motor, cognitive, and emotional functions. Increasing evidence suggests that these 

disorders arise from complex, multifactorial interactions that can be influenced by dietary habits, 

environmental exposures, and lifestyle choices, forming the foundation of integrative medicine. 

Neurodegenerative diseases are therefore not solely the result of genetic or environmental factors, but rather 

the outcome of their interaction with modifiable lifestyle determinants.  
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Alternative and complementary therapeutic approaches, including herbal and holistic interventions, have been 

studied and shown to alleviate symptoms and improve quality of life when treatment strategies target 

underlying disease mechanisms rather than merely addressing clinical manifestations. Among these 

approaches, Ayurvedic medicine has been practiced for centuries to promote health and well-being and has 

demonstrated particular promise in the management of neurodegenerative disorders [40]. Ayurveda is based 

on the concept of three doshas, Vata, Pitta, and Kapha, which are regarded as fundamental elements governing 

physiological processes and maintaining bodily harmony [41]. Health is believed to result from a balanced 

state of the doshas, whereas disease arises from their imbalance. Ayurvedic therapies aim to restore this balance 

through the use of herbal remedies, dietary modifications, and lifestyle interventions [42]. A holistic strategy 

for managing neurodegenerative diseases also emphasizes the critical role of diet and lifestyle alongside 

complementary therapies. A nutritious diet, which has been associated with a reduced risk of 

neurodegenerative disorders, combined with regular physical activity, effective stress management, and 

adequate sleep, contributes significantly to overall health and well-being [35]. Functional medicine represents 

another integral component of this holistic framework, prioritizing the identification and treatment of 

underlying disease causes rather than focusing solely on symptom management [36]. Functional medicine 

evaluates the patient’s overall health status with particular attention to neuroprotection, oxidative stress repair, 

and cellular function [30]. By addressing the root causes of neurodegenerative diseases through a 

comprehensive and patient-centred approach, this integrative model has the potential to improve quality of 

life, reduce comorbidities, and achieve more sustainable therapeutic outcomes beyond symptomatic relief [38]. 

8. Challenges and Considerations 

Herbal drugs are increasingly attracting therapeutic interest for the management of neurodegenerative diseases. 

Although herbal remedies offer the potential either to complement or, in some cases, substitute conventional 

medicines, several important considerations must be addressed. Neurodegenerative disorders are characterized 

by progressive neuronal loss and cognitive dysfunction and are associated with substantial morbidity and 

mortality. One of the major limitations of herbal medicines is the lack of adequate quality control and 

standardization [43]. Because herbal products are generally subject to less stringent regulatory oversight than 

conventional pharmaceuticals, significant variability in their composition, potency, and purity may occur. 

Consequently, healthcare professionals often hesitate to recommend herbal therapies due to concerns regarding 

inconsistent safety and efficacy. Furthermore, the absence of standardized manufacturing processes increases 

the risk of contamination and adulteration of herbal products, which may lead to adverse health outcomes [20]. 

Another critical challenge is the limited understanding of the mechanisms by which many herbal remedies 

exert their effects. While certain herbal extracts with anti-inflammatory properties have demonstrated 

neuroprotective potential, their precise mechanisms of action remain largely unclear [44].  

This limited knowledge base complicates the evaluation of safety, efficacy, and population-specific responses, 

as well as the prediction of potential drug–drug interactions. Importantly, herbal medicines have been reported 

to interact with prescription drugs and, in some cases, to be associated with overdose or altered drug activity 

[45]. For example, several herbal extracts are known to inhibit or induce cytochrome P450 enzymes involved 

in the metabolism of conventional medicines, potentially rendering these drugs more toxic or less effective 

and leading to harmful clinical consequences [46]. Additionally, herbal medicines themselves may cause 

adverse effects, some of which can be serious. Certain herbal products may antagonize the effects of other 

medications, irritate the gastrointestinal tract, or trigger allergic reactions. Such adverse effects can be 

particularly detrimental in patients with neurodegenerative diseases, who often experience concurrent motor 

and cognitive impairments. Despite these challenges, herbal remedies offer several advantages over 

conventional treatments, including lower cost, greater accessibility, and wider availability, particularly in low-

income regions or areas with limited access to healthcare services. Herbal medicinal products may also be used 

alongside conventional therapies to enhance therapeutic efficacy and potentially reduce adverse effects [39]. 

Nevertheless, significant challenges remain, including inadequate standardization and quality control, limited 

understanding of mechanisms of action, potential interactions with conventional medicines, and the risk of 

adverse effects [47]. 

9. Empowering Patients and Healthcare Providers with Herbal Remedies 

In contemporary healthcare systems that emphasize patient autonomy and integrative care, it is increasingly 

important to provide both patients and healthcare professionals with evidence-based information on herbal 
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therapeutic options. With the growing popularity of natural and holistic approaches to health, traditional 

healing methods, particularly herbal remedies with centuries of historical use, are regaining attention rather 

than becoming obsolete. However, effective collaboration between patients and healthcare professionals is 

essential to ensure the safe and appropriate use of herbal medicinal products. Patient education plays a critical 

role in the responsible use of herbal therapies. Patients should be well informed about the potential benefits, 

risks, and proper use of herbal medicinal products. At the same time, healthcare professionals must be 

adequately trained to discuss herbal remedies, taking into account patient-specific factors such as allergies and 

potential drug–herb interactions. This requires continuous professional development and engagement with 

current research and evidence-based practices. Structured training and educational initiatives, including those 

focusing on the origins and scientific basis of herbal medicine, are essential to guide both patients and 

healthcare providers toward informed decision-making [48]. 

Direct dissemination of accurate and up-to-date information is one of the primary mechanisms through which 

patients and healthcare professionals can be guided toward the safe use of herbal medicines. Patients must 

understand the importance of seeking professional healthcare guidance before using herbal remedies [49], 

while healthcare providers should be prepared to listen to patient concerns and preferences. Effective 

communication among pharmacists, physicians, and specialists is crucial to ensure that herbal medicines are 

used accurately, safely, and effectively, and that potential interactions with prescription medications are 

appropriately managed. The availability and accessibility of high-quality herbal medicines are also critical for 

both patients and healthcare providers. Reliable access enables healthcare professionals to recommend suitable 

products and to educate patients effectively about their use [50]. Healthcare providers should feel confident in 

recommending herbal products that are safe, effective, and of consistent quality, while patients must have 

access to such trusted formulations. This can only be achieved through reliable sourcing, adherence to 

established guidelines, and the implementation of standardized practices in the production and marketing of 

herbal pharmaceuticals. Integrating herbal remedies into healthcare practice as part of patient empowerment 

requires a multidisciplinary, team-based approach. Patients and healthcare professionals should work 

collaboratively to develop treatment strategies that safely and effectively incorporate herbal medicines into 

individualized care plans. Such an integrative model ensures that patients receive high-quality, patient-centered 

care while enabling healthcare providers to deliver optimal therapeutic outcomes [51]. Ultimately, a healthcare 

system that responsibly integrates herbal solutions can enhance communication, improve data sharing, ensure 

product quality, and address access-related challenges, thereby supporting the safe and effective use of herbal 

medicinal products and improving overall patient satisfaction and health outcomes [52]. 

10. Future Directions and Research Needs in Herbal Remedies 

In recent years, herbal remedies and natural holistic approaches to health have gained increasing global 

popularity. Herbal medicines have been used for centuries to treat a wide range of diseases; however, to ensure 

their safe and effective use, the application of herbal medicinal products must be closely coordinated with the 

medical and scientific community. There is a pressing need for systematic and rigorous research into traditional 

herbal remedies to support their integration into modern healthcare systems [53]. One of the most critical future 

research directions in this field is the development of reliable biomarkers that are closely linked to health and 

disease outcomes. Identifying predictive biomarkers and subtle early cellular changes that signal the onset of 

specific diseases is essential for improving diagnosis and therapeutic monitoring. Advances in modern 

technologies, such as genomic testing and hyphenated chemical fingerprinting techniques, offer promising 

tools for achieving these objectives. Another important research priority is the harmonization of international 

legislation to regulate and control the illicit production and distribution of herbal medicinal products. Ensuring 

the safety of herbal medicines and their ingredients is paramount and requires accurate identification and 

quantification of plant constituents. In addition, consumers must be adequately informed about appropriate 

dosages, contraindications, and evidence of efficacy based on peer-reviewed studies [54]. As with all herbal 

products, it is essential to identify the active constituents of medicinal plants to determine whether whole-plant 

extracts or isolated compounds offer greater therapeutic benefit. Further research is also needed to better 

understand herb–drug interactions, as these may significantly influence the safety and effectiveness of 

combined therapies. Well-designed and closely monitored clinical studies in human populations are necessary 

to establish the clinical efficacy and safety of herbal medicinal products. According to a World Health 

Organization report, global trade in medicinal plants, herbal raw materials, and herbal medicinal products was 

projected to increase from approximately 60–80 billion USD in 2018 to nearly 15% of global trade by 2020.  



9 

This growth is largely driven by rising demand for herbal medicines in primary healthcare settings in 

developing countries, as well as their deep cultural significance in these regions [55]. In parallel, an increasing 

number of scientific journals in Western countries, traditionally focused on conventional medicine, are now 

publishing research on herbal remedies. These publications predominantly address issues related to safety, 

efficacy, and herb–drug interactions. Nevertheless, a lack of robust scientific evidence, inconsistent data 

quality, and methodological limitations remain common concerns highlighted in systematic reviews [56]. 

Addressing these challenges requires the adoption of rigorous research methodologies and a paradigm shift in 

the study of complex herbal medicinal products. The integration of advanced tools and approaches, such as 

network pharmacology, has the potential to transform conventional drug-discovery and evaluation processes. 

Greater emphasis should be placed on generating high-quality data through standardized and reproducible 

research designs [22]. Overall, the key future research priorities for herbal medicinal products include the 

development of novel biomarkers, international harmonization of regulatory frameworks, identification of 

active compounds, and the execution of well-controlled clinical trials. Establishing new paradigms and best 

practices in herbal medicine research is essential to enable these therapies to play a safe, effective, and 

evidence-based role in disease management and the promotion of public health [57]. 

11. Conclusion 

Among natural therapeutic approaches aimed at restoring health and vitality, traditional practices such as 

cupping and herbal medicine have been employed across diverse cultures for centuries. Herbal remedies are 

derived from various plant parts and contain a wide range of bioactive compounds with demonstrated 

neuroprotective, antioxidant, and anti-inflammatory properties. Owing to their multiple mechanisms of action, 

herbal medicines are particularly suited to addressing the complex and multifactorial pathophysiology of 

neurodegenerative diseases. They are widely used because they are generally perceived as more affordable, 

readily accessible, and safer than conventional pharmaceuticals. Consequently, natural therapies are 

increasingly favored by both patients and healthcare professionals seeking treatments that offer therapeutic 

benefits with fewer adverse effects. Several studies have reported that specific herbs, such as chamomile and 

echinacea, can modulate immune responses by enhancing immune function while exerting calming effects. 

Similarly, many Ayurvedic herbs, including Centella asiatica (Gotu Kola), Bacopa monnieri (Brahmi), and 

Withania somnifera (Ashwagandha), have demonstrated improvements in cognitive function and reductions 

in neuroinflammation without significant adverse effects, making them promising candidates for use in 

neurodegenerative disorders. Despite these advantages, several challenges must be addressed before herbal 

medicines can be fully integrated into conventional medical practice. One major limitation is the lack of 

consistent quality control and standardization in the synthesis and production of herbal products. In addition, 

further research is required to elucidate the precise mechanisms and molecular interactions underlying the 

neuroprotective and anti-inflammatory effects of many herbal extracts.  

Advanced research methodologies, including chemical fingerprinting and genomic testing, are resource-

intensive but essential for identifying active constituents and understanding their interactions at the cellular 

and molecular levels. Moreover, identifying potential herb–drug interactions is critical to enhancing 

therapeutic effectiveness and ensuring the safe concurrent use of herbal and conventional medicines. From a 

holistic perspective, the management of neurodegenerative diseases also underscores the importance of 

lifestyle modification and individualized treatment strategies. Herbal remedies should be integrated with 

nutritional support, regular physical activity, stress management, and adequate sleep. This comprehensive 

approach aligns closely with the principles of functional medicine, which focuses on identifying and addressing 

the root causes of disease rather than merely treating symptoms. Functional medicine can further enhance the 

therapeutic potential of herbal remedies through detailed medical evaluations and personalized treatment plans. 

However, access to herbal medicinal products remains challenging in many regions due to cultural, geographic, 

and economic barriers. This highlights the need for robust international regulatory frameworks to ensure that 

the procurement, production, and distribution of herbal medicines are ethical, reliable, and safe for 

consumption. Public education campaigns are also essential to raise awareness, improve understanding of 

herbal therapies, and address skepticism among patients and healthcare providers. Well-designed and 

rigorously controlled clinical trials are necessary to establish the safety and efficacy of herbal medicinal 

products in the treatment of neurodegenerative diseases. In parallel, advances in digital technologies and 

machine learning offer promising tools for identifying disease-specific biomarkers, enabling earlier diagnosis 

and more targeted therapeutic interventions. To translate these advances into clinical practice, appropriate 

strategies must be developed for both patients and healthcare professionals, including open communication, 
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collaborative treatment planning, and continuous engagement with emerging evidence and best practices. In 

conclusion, herbal therapies represent an important and promising component in the management of 

neurodegenerative diseases, offering more natural treatment options where conventional therapies remain 

limited. However, despite their considerable potential, significant challenges—including standardization, 

quality assurance, and scientific validation must be overcome before herbal medicines can be fully integrated 

into mainstream healthcare. Rigorous and systematic research into herbal medicine, dietary supplements, and 

nutrition holds the key to achieving this integration, ultimately enabling more comprehensive, personalized, 

and effective treatment strategies for patients. 

7. References  

1. Braun L, Cohen M. Herbs and natural supplements: an evidence-based guide. Vol 2. 2nd ed. Elsevier 

Health Sciences; 2015. 

2. Lad V. Ayurveda: the science of self-healing: a practical guide. Lotus Press; 1984. 

3. Schulz V, Hänsel R, Tyler VE. Rational phytotherapy: a physician’s guide to herbal medicine. Psychology 

Press; 2001. 

4. Greenway FL, De Jonge L, Blanchard D, Frisard M, Smith SR. Effect of a dietary herbal supplement 

containing caffeine and ephedra on weight, metabolic rate, and body composition. Obes Res. 

2004;12(7):1152–7. 

5. Mocan A, Fernandes Â, Calhelha RC, Gavrilaş L, Ferreira ICFR, Ivanov M, Sokovic M, Barros L, Babotă 

M. Bioactive Compounds and Functional Properties of Herbal Preparations of Cystus creticus L. 

Collected From Rhodes Island. Front Nutr. 2022;9:881210. 

6. Chandrasekara A, Shahidi F. Herbal beverages: bioactive compounds and their role in disease risk 

reduction—a review. J Tradit Complement Med. 2018;8(4):451–8. 

7. Tran N, Pham B, Le L. Bioactive compounds in anti-diabetic plants: from herbal medicine to modern 

drug discovery. Biology (Basel). 2020;9(9):252. 

8. Mistretta M, Farini A, Torrente Y, Villa C. Multifaceted nanoparticles: emerging mechanisms and 

therapies in neurodegenerative diseases. Brain. 2023;146(6):2227–40. 

9. Hansson O. Biomarkers for neurodegenerative diseases. Nat Med. 2021;27(6):954–63. 

10. Kovacs GG. Concepts and classification of neurodegenerative diseases. In: Handbook of Clinical 

Neurology. Vol 145. Elsevier; 2018. p. 301–7. 

11. Erkkinen MG, Kim MO, Geschwind MD. Clinical neurology and epidemiology of the major 

neurodegenerative diseases. Cold Spring Harb Perspect Biol. 2018;10(4):a033118. 

12. Ekor M. The growing use of herbal medicines: issues relating to adverse reactions and challenges in 

monitoring safety. Front Pharmacol. 2014;4:177. 

13. Katsnelson A, De Strooper B, Zoghbi HY. Neurodegeneration: from cellular concepts to clinical 

applications. Sci Transl Med. 2016;8(364):364ps18. 

14. Rasool M, Malik A, Qureshi MS, Manan A, Pushparaj PN, Asif M, Qazi MH, Qazi AM, Kamal MA, Gan 

SH, Sheikh IA. Recent updates in the treatment of neurodegenerative disorders using natural compounds. 

Evid Based Complement Alternat Med. 2014;2014:979730. 

15. Srivastava P, Yadav RS. Efficacy of natural compounds in neurodegenerative disorders. In: The benefits 

of natural products for neurodegenerative diseases. 2016. p. 107–23. 

16. Roy S, Awasthi H. Herbal medicines as neuroprotective agent: a mechanistic approach. Int J Pharm Pharm 

Sci. 2017;9:1–7. 

17. Grant R, Guest J. The benefits of natural products for neurodegenerative diseases. Advances in 

Neurobiology. 2016. 

18. Di Paolo M, Papi L, Gori F, Turillazzi E. Natural products in neurodegenerative diseases: a great promise 

but an ethical challenge. Int J Mol Sci. 2019;20(20):5170. 

19. Halder S, Anand U, Nandy S, Oleksak P, Qusti S, Alshammari EM, El-Saber Batiha G, Koshy EP, Dey 

A. Herbal drugs and natural bioactive products as potential therapeutics: A review on pro-cognitives and 

brain boosters perspectives. Saudi Pharm J. 2021;29(8):879–907. 

20. Ven Murthy PK, Ranjekar C, Ramassamy C, Deshpande M. Scientific basis for the use of Indian 

Ayurvedic medicinal plants in the treatment of neurodegenerative disorders: Ashwagandha. CNS Agents 

Med Chem. 2010;10(3):238–46. 

21. Haque IM, Mishra A, Kalra BS, Chawla S. Role of standardized plant extracts in controlling alcohol 

withdrawal syndrome—an experimental study. Brain Sci. 2021;11(7):919. 



11 

22. Agarwal P, Alok S, Fatima A, Singh PP. Herbal remedies for neurodegenerative disorder (Alzheimer's 

disease): a review. Int J Pharm Sci Res. 2013;4(9):3328. 

23. Verma H, Shivavedi N, Nayak PK. Phytochemicals from Indian medicinal herbs in the treatment of 

neurodegenerative disorders. In: Indopathy for neuroprotection: recent advances. 2022. p. 125–51. 

24. Uddin MJ, Zidorn C. Traditional herbal medicines against CNS disorders from Bangladesh. Nat Prod 

Bioprospect. 2020;10:377–410. 

25. Sharifi-Rad M, Lankatillake C, Dias DA, Docea AO, Mahomoodally MF, Lobine D, Chazot PL, Kurt B, 

Tumer TB, Moreira AC, Sharopov F, Martorell M, Martins N, Cho WC, Calina D, Sharifi-Rad J. Impact 

of Natural Compounds on Neurodegenerative Disorders: From Preclinical to Pharmacotherapeutics. J 

Clin Med. 2020;9(4):1061. 

26. Verma H, Kaur S, Kaur S, Gangwar P, Dhiman M, Mantha AK. Role of cytoskeletal elements in 

regulation of synaptic functions: implications toward Alzheimer’s disease and phytochemicals-based 

interventions. Mol Neurobiol. 2024;61(10):8320-43. 

27. Courric E, Brinvilier D, Couderc P, Ponce-Mora A, Méril-Mamert V, Sylvestre M, Pelage JH, Vaillant J, 

Rousteau A, Bejarano E, Cebrian-Torrejon G. Medicinal Plants and Plant-Based Remedies in Grande-

Terre: An Ethnopharmacological Approach. Plants (Basel). 2023;12(3):654. 

28. Lakhotia SC. Neurodegeneration disorders need holistic care and treatment—can Ayurveda meet the 

challenge? Ann Neurosci. 2013;20(1):1. 

29. Sharma A, Kumar Y. Nature’s derivative(s) as alternative anti-Alzheimer’s disease treatments. J 

Alzheimers Dis Rep. 2019;3(1):279–97. 

30. Babazadeh A, Mohammadi Vahed F, Liu Q, Siddiqui SA, Kharazmi MS, Jafari SM. Natural bioactive 

molecules as neuromedicines for the treatment/prevention of neurodegenerative diseases. ACS Omega. 

2023;8(4):3667–83. 

31. Madhubala D, Patra A, Khan MR, Mukherjee AK. Phytomedicine for neurodegenerative diseases: the 

road ahead. Phytother Res. 2024;38(6):2993-3019. 

32. Kurowska A, Ziemichód W, Herbet M, Piątkowska-Chmiel I. The role of diet as a modulator of the 

inflammatory process in neurological diseases. Nutrients. 2023;15(6):1436. 

33. Rao RV, Descamps O, John V, Bredesen DE. Ayurvedic medicinal plants for Alzheimer’s disease: a 

review. Alzheimers Res Ther. 2012;4:1–9. 

34. Farooqui AA, Farooqui T, Madan A, Ong JHJ, Ong WY. Ayurvedic medicine for the treatment of 

dementia: mechanistic aspects. Evid Based Complement Alternat Med. 2018;2018:2481076. 

35. Pathak-Gandhi N, Vaidya ADB. Management of Parkinson's disease in Ayurveda: medicinal plants and 

adjuvant measures. J Ethnopharmacol. 2017;197:46–51. 

36. Muralidhara M. Ayurvedic herbs against neurological disorders: are they golden nuggets? In: Ayurvedic 

herbal preparations in neurological disorders. Academic Press; 2023. p. 1–40. 

37. Shusharina N, Yukhnenko D, Botman S, Sapunov V, Savinov V, Kamyshov G, Sayapin D, Voznyuk I. 

Modern Methods of Diagnostics and Treatment of Neurodegenerative Diseases and Depression. 

Diagnostics (Basel). 2023;13(3):573. 

38. Dos Santos MG, Schimith LE, André-Miral C, Muccillo-Baisch AL, Arbo BD, Hort MA. Neuroprotective 

effects of resveratrol in in vivo and in vitro experimental models of Parkinson’s disease: a systematic 

review. Neurotox Res. 2022;40(1):319-345. 

39. Bianchi VE, Rizzi L, Somaa F. The role of nutrition on Parkinson’s disease: a systematic review. Nutr 

Neurosci. 2023;26(7):605–28. 

40. Balkrishna A, Misra LN. Ayurvedic plants in brain disorders: the herbal hope. J Tradit Med Clin Natur. 

2017;6:221–8. 

41. Nagori K, Nakhate KT, Yadav K, Ajazuddin, Pradhan M. Unlocking the therapeutic potential of medicinal 

plants for Alzheimer’s disease: preclinical to clinical trial insights. Future Pharmacol. 2023;3(4):877–907. 

42. Singh P, Rai SN. An introduction to neurodegenerative and its treatment. In: Recent advances in treatment 

of neurodegenerative diseases. 2021. p. 1-10. 

43. Rahman MH, Bajgai J, Fadriquela A, Sharma S, Trinh TT, Akter R, Jeong YJ, Goh SH, Kim CS, Lee KJ. 

Therapeutic Potential of Natural Products in Treating Neurodegenerative Disorders and Their Future 

Prospects and Challenges. Molecules. 2021;26(17):5327. 

44. Cooper EL, Ma MJ. Alzheimer disease: clues from traditional and complementary medicine. J Tradit 

Complement Med. 2017;7(4):380–5. 

45. Kulkarni R, Shetty SK, Rajarajeshwari NM, Rao PN, Nayan J. Rasayana herbs of Ayurveda to treat age-

related cognitive decline: an update. Pharmacogn J. 2016;8(5):411-23. 



12 

46. Tewari D, Stankiewicz AM, Mocan A, Sah AN, Tzvetkov NT, Huminiecki L, Horbańczuk JO, Atanasov 

AG. Ethnopharmacological Approaches for Dementia Therapy and Significance of Natural Products and 

Herbal Drugs. Front Aging Neurosci. 2018;10:3. 

47. Alkam T, Nabeshima T. Molecular mechanisms for nicotine intoxication. Neurochem Int. 2019;125:117–

26. 

48. Jadhav RP, Kengar MD, Narule OV, Koli VW, Kumbhar SB. A review on Alzheimer’s disease and its 

herbal treatment. Asian J Res Pharm Sci. 2019;9(2):112–22. 

49. Singla RK, Agarwal T, He X, Shen B. Herbal resources to combat a progressive and degenerative nervous 

system disorder—Parkinson’s disease. Curr Drug Targets. 2021;22(6):609–30. 

50. Deolankar SC, Modi PK, Subbannayya Y, Pervaje R, Prasad TSK. Molecular targets from traditional 

medicines for neuroprotection in human neurodegenerative diseases. OMICS. 2020;24(7):394–403. 

51. Spanakis M, Sfakianakis S, Sakkalis V, Spanakis EG. PharmActa: empowering patients to avoid clinically 

significant drug–herb interactions. Medicines (Basel). 2019;6(1):26. 

52. Camacho N. Patient empowerment: consequences for pharmaceutical marketing and for the patient–

physician relationship. In: Innovation and marketing in the pharmaceutical industry: emerging practices, 

research, and policies. New York: Springer; 2013. p. 425–55. 

53. Dhara AK, Mandal SC, editors. Role of herbal medicines: management of lifestyle diseases. Springer 

Nature; 2023. 

54. Kumar R. Nanotechnology in herbal medicine: challenges and future perspectives. In: Nanotechnology 

in herbal medicine. Woodhead Publishing; 2023. p. 515–48. 

55. Gunjan M, Naing TW, Saini RS, Ahmad A, Naidu JR, Kumar I. Marketing trends and future prospects of 

herbal medicine in the treatment of various diseases. World J Pharm Res. 2015;4(9):132–55. 

56. Cuanalo-Contreras K, Moreno-Gonzalez I. Natural products as modulators of the proteostasis machinery: 

implications in neurodegenerative diseases. Int J Mol Sci. 2019;20(19):4666. 

57. Jordan SA, Cunningham DG, Marles RJ. Assessment of herbal medicinal products: challenges and 

opportunities to increase the knowledge base for safety assessment. Toxicol Appl Pharmacol. 

2010;243(2):198–216. 

 

How to cite this article: Kumar D, Kumar R, Dutt S, Kalia P. Importance of Herbal Remedies in 

Neurodegenerative Disorders. Pharm Res Bull. 2026;5(1):3-12. 

 

© Pharma Research Bulletin, All Rights Reserved. 


