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ABSTRACT 

Cognitive decline, neurodegenerative diseases, and age-related memory 

impairments pose massive socio-economic and healthcare challenges globally. 

Modern pharmacology relies primarily on single-target cholinesterase 

inhibitors and NMDA receptor antagonists, which often come with significant 

systemic side effects and limited therapeutic disease-modifying capabilities. 

Conversely, the traditional Ayurvedic system of medicine provides a holistic, 

multi-targeted paradigm utilizing specialized neuroprotective herbs known as 

Medhya Dravyas. This review paper presents a comprehensive, systematic 

integration and critical evaluation of prominent Medhya Dravyas, specifically 

Bacopa monnieri (Brahmi), Centella asiatica (Mandukaparni), Convolvulus 

pluricaulis (Shankhapushpi), and Celastrus paniculatus (Jyotishmati), bridging 

traditional Ayurvedic epistemology with state-of-the-art pharmacological and 

molecular science. We evaluate traditional attributes such as Rasa (taste), 

Veerya (potency), and Prabhava (special action) alongside modern empirical 

data, encompassing mechanisms such as acetylcholinesterase inhibition, 

synaptic plasticity modulation, amyloid-beta aggregation suppression, 

neuroinflammation attenuation, and antioxidant cascade regulation. 

Methodologically, a rigorous review of literature across digitized Ayurvedic 

electronic repositories and modern databases (PubMed, Scopus, and Google 

Scholar) spanning the last two decades was executed. The combined analysis 

reveals that the multi-targeted, synergistic active phytoconstituents within 

Medhya Dravyas—such as bacosides, asiaticosides, and alkaloid matrices—

exhibit substantial scientific validation for memory retention, executive 

processing, and neuroprotection. This paper summarizes these dual 

dimensions, characterizes existing methodological research gaps, establishes 

the clinical significance of these herbs, and outlines future translational 
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trajectories for standardized phytomedicinal formulations in global cognitive 

healthcare. 
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INTRODUCTION 

In the contemporary landscape of global public health, cognitive impairment and progressive 

neurodegenerative disorders represent a major and expanding axis of morbidity. Pathologies 

such as Alzheimer's disease (AD), vascular dementia, and age-associated memory impairment 

are rapidly escalating due to shifts in global demographic aging. The World Health 

Organization estimates that over 55 million people worldwide suffer from dementia, with 

projections indicating an increase to 139 million by the year 2050. The conventional 

pharmaceutical pipeline has largely focused on mono-target synthetic drugs, primarily 

acetylcholinesterase inhibitors (e.g., donepezil, galantamine) and N-methyl-D-aspartate 

(NMDA) receptor antagonists (e.g., memantine) [1]. While these therapeutic agents afford 

modest symptomatic relief, they fail to arrest or reverse underlying pathological dynamics, 

such as progressive synaptic loss, misfolded protein accumulation, or widespread oxidative 

cascades. Furthermore, their administration is frequently limited by undesirable 

gastrointestinal and systemic side effects [2]. 

 

Given these pharmaceutical boundaries, there is a renewed global imperative to evaluate 

traditional, multi-targeted herbal pharmacopoeias. The Ayurvedic system of medicine, 

developed and refined over millennia in the Indian subcontinent, offers an structured, multi-

dimensional framework for health optimization, with a dedicated specialty named Rasayana 

(rejuvenation therapy). Within this framework, a highly specialized sub-classification of 

pharmacological agents is designated as Medhya Dravyas (nootropic or cognitive-enhancing 

substances) [3]. Derived from the Sanskrit root 'Medha' (meaning intellect, comprehension, 

and retention capability), these plants are traditionally defined as agents that systematically 

stimulate, stabilize, and rejuvenate cognitive functions, including Dhi (acquisition), Dhriti 

(retention), and Smriti (recall) [4]. 

 

The primary classical texts of Ayurveda—including the Charaka Samhita, Sushruta Samhita,  
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and Ashtanga Hridaya—delineate specific formulations and single herbs that operate as 

powerful cognitive enhancers. The cornerstone of Ayurvedic pharmacology lies in its holistic, 

multi-targeted mechanism, wherein a single herb or polyherbal matrix acts concurrently across 

multiple physiological systems. This aligns with modern concepts of systems biology and 

polypharmacology, which emphasize that complex, multi-factorial conditions like cognitive 

decline are more effectively modulated by complex molecular networks rather than isolated, 

single-target magic bullets [5]. Despite the deep historical context and empirical success of 

these traditional agents, the precise translation of traditional concepts like Rasa (taste), Veerya 

(potency), and Prabhava (specific action) into quantifiable neuropharmacological mechanisms 

remains an ongoing challenge. Consequently, this research paper provides a comprehensive, 

systematic review and critical evaluation of the leading Medhya Dravyas, evaluating traditional 

Ayurvedic principles alongside modern scientific data to evaluate their role in global cognitive 

healthcare. 

 

 

Figure 1: Molecular Architecture of Medhya Dravyas in the Post-Synaptic Neuron 

 

LITERATURE REVIEW 

The academic literature evaluating Medhya Dravyas is rich yet bifurcated into ancient classical 

texts and contemporary pharmacological studies. In classical Ayurvedic literature, specifically 

the Chikitsa Sthana of Charaka Samhita, four primary Medhya Rasayanas are explicitly 

highlighted: Mandukaparni (Centella asiatica), Yastimadhu (Glycyrrhiza glabra), Guduchi 

(Tinospora cordifolia), and Shankhapushpi (Convolvulus pluricaulis) [6]. Charaka notes that 

the juice of Mandukaparni and the paste of Shankhapushpi are exceptionally powerful for 
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enhancing intellect and memory retention. Beyond these four, other foundational classical texts 

recognize Brahmi (Bacopa monnieri) and Jyotishmati (Celastrus paniculatus) as premier 

therapeutic agents for psychological, neurological, and behavioral disorders [7]. 

 

Over the past three decades, western-style pharmacological evaluations have increasingly 

validated these classical claims through extensive in vitro, in vivo, and clinical research 

methodologies. For instance, Bacopa monnieri has been extensively analyzed for its prominent 

active triterpenoid saponins, designated as bacoside A and bacoside B [8]. Research 

demonstrates that bacosides enhance cognitive processing by facilitating synaptic transmission, 

promoting dendritic arborization, and accelerating axonal repair in hippocampal neurons. 

Mechanistically, these compounds upregulate the expression of Brain-Derived Neurotrophic 

Factor (BDNF) and cyclic AMP response element-binding protein (CREB), which are 

fundamental molecular pathways for long-term potentiation (LTP) and memory formation [9]. 

Similarly, Centella asiatica (Mandukaparni) has been characterized by its profile of triterpenes, 

including asiaticoside, madecassoside, asiatic acid, and madecassic acid. Empirical studies 

demonstrate that these molecules mitigate mitochondrial dysfunction, scavenge free radicals, 

and prevent the neurotoxic effects of amyloid-beta peptides in cortical tissues [10].  

 

Convolvulus pluricaulis (Shankhapushpi) has demonstrated strong anxiolytic and 

neuroprotective behaviors, which are thought to be mediated through the modulation of the 

hypothalamic-pituitary-adrenal (HPA) axis and the regulation of GABAergic 

neurotransmission [11]. Celastrus paniculatus (Jyotishmati), commonly referred to as the 

'intellect tree,' yields a seed oil rich in sesquiterpene alkaloids and fatty acids that significantly 

decrease acetylcholinesterase (AChE) activity, thereby optimizing the bioavailability of 

acetylcholine within synaptic clefts [12]. Although these disparate studies confirm individual 

efficacy, a unified structural paradigm that aligns traditional biocharacteristics with 

contemporary systems pharmacology remains largely underdeveloped. 

 

RESEARCH GAP 

Despite the extensive documentation of Medhya Dravyas in ancient literature and the growing 

number of modern empirical screening reports, several foundational research gaps remain 

unaddressed in contemporary academic literature. First, a significant disconnect persists 

between traditional Ayurvedic conceptual frameworks and modern molecular pharmacology. 
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Traditional terms like Vipaka (post-digestive effect) or Prabhava (specific dynamic action) are 

rarely translated into standardized, quantifiable biochemical or genetic pathways. Second, the 

vast majority of contemporary scientific literature focuses on isolated phytoconstituents (e.g., 

pure bacoside A), thereby ignoring the multi-component synergy of whole-extract matrix 

formulations inherent to authentic Ayurvedic delivery forms (such as Medhya Ghritas or 

clarified butter infusions) [13]. 

 

Third, existing clinical trials on Medhya Dravyas are frequently constrained by methodological 

limitations, including small cohort sizes, short study durations, lack of active controls, and a 

failure to standardize herbal extractions. Fourth, the precise comparative efficacy across 

different Medhya Dravyas regarding specific cognitive sub-domains—such as spatial working 

memory, executive function, or emotional processing—remains poorly delineated. 

Consequently, clinicians lack clear, evidence-based guidelines to determine which specific 

herb is optimally suited for a given cognitive profile or neurodegenerative stage. This review 

directly addresses these gaps by integrating cross-disciplinary data to create an evaluative 

meta-framework. 

 

OBJECTIVES 

The primary objectives of this comprehensive evaluation and review-based scientific study are 

defined as follows: 

1. To systematically compile, cross-examine, and integrate the classical Ayurvedic 

pharmacological profiles (Rasa, Guna, Veerya, Vipaka, and Prabhava) of four cornerstone 

Medhya Dravyas: Bacopa monnieri, Centella asiatica, Convolvulus pluricaulis, and 

Celastrus paniculatus. 

2. To map out and critically analyze the specific modern biochemical, molecular, and 

neuroprotective mechanisms of action of these herbs, focusing on acetylcholinesterase 

inhibition, neuroinflammation, antioxidant defense, and synaptic plasticity. 

3. To synthesize and compare peer-reviewed clinical trial data regarding their therapeutic 

efficacy and safety profiles across various demographics and cognitive impairments. 

4. To establish a collaborative translational roadmap that bridges ancient Ayurvedic wisdom 

with modern evidence-based neurotherapeutics, providing actionable insights for future 

drug development and clinical study designs. 
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 METHODOLOGY 

This research paper utilizes a rigorous, review-based analytical methodology characterized by 

systematic data mining, cross-disciplinary integration, and qualitative comparative analysis. 

The study was conducted in a two-phase operational framework to ensure comprehensive 

historical and modern academic coverage. 

 

Phase 1 focused on the mining of classical Ayurvedic literature. Primary source materials 

including the Charaka Samhita, Sushruta Samhita, Bhava Prakasha Nighantu, and Dhanvantari 

Nighantu were analyzed using authentic commentaries and digitized databases (e.g., the Ayush 

Research Portal). Data points extracted included traditional botanical identification, therapeutic 

indications, processing methodologies (Samskara), and specific Ayurvedic pharmacodynamic 

markers (Rasa, Guna, Veerya, Vipaka, and Prabhava). 

 

Phase 2 involved a comprehensive survey of modern scientific literature across global 

biomedical electronic databases, including PubMed, Scopus, Google Scholar, ScienceDirect, 

and the Cochrane Central Register of Controlled Trials. The search matrix was defined utilizing 

specific Boolean strings: ('Medhya Dravya' OR 'Brahmi' OR 'Bacopa monnieri' OR 

'Mandukaparni' OR 'Centella asiatica' OR 'Shankhapushpi' OR 'Convolvulus pluricaulis' OR 

'Jyotishmati' OR 'Celastrus paniculatus') AND ('cognition' OR 'memory' OR 'neuroprotection' 

OR 'acetylcholinesterase' OR 'synaptic plasticity' OR 'clinical trial'). 

 

The inclusion criteria were strictly bounded to: (a) peer-reviewed journal articles published in 

the English language between January 2005 and May 2026; (b) in vitro and in vivo studies 

detailing explicit molecular mechanisms of the specified herbs; and (c) randomized, double-

blind, placebo-controlled human clinical trials. Exclusion criteria comprised unverified non-

peer-reviewed white papers, anecdotal clinical reports, and studies evaluating highly altered 

synthetic derivatives decoupled from traditional processing. A total of 142 relevant academic 

papers were synthesized, summarized, and mapped against traditional parameters to generate 

the comprehensive evaluation presented herein. 

 

RESULTS AND FINDINGS 

The systematic extraction and cross-analysis of traditional Ayurvedic attributes and modern 

scientific data yielded highly integrated findings. Each of the target Medhya Dravyas presents 
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a distinct pharmacognostical profile that directly corresponds to its verified neurobiological 

activity. Table 1 consolidates the integrated Ayurvedic and modern scientific profiles of these 

primary herbs. 

 

Table 1: Integrated Ayurvedic and Modern Scientific Profiles of Select Medhya Dravyas 

Botanical Name 

(Local Name) 

Ayurvedic Profile 

(Rasa, Veerya, 

Prabhava) 

Primary 

Phytoconstituents 

Primary Modern 

Molecular 

Mechanism 

Bacopa monnieri 

(Brahmi) 

Tikta, Kashaya 

Rasa; 

Sheeta Veerya; 

Medhya Prabhava 

Bacosides A & B, 

bacopasides, 

hersaponin 

Upregulates 

BDNF/CREB, 

enhances dendritic 

branching, inhibits 

AChE 

Centella asiatica 

(Mandukaparni) 

Tikta, Madhura 

Rasa; 

Sheeta Veerya; 

Medhya Prabhava 

Asiaticoside, 

madecassoside, 

asiatic acid 

Reduces Amyloid-beta 

plaque toxicity, 

mitochondrial 

protection 

Convolvulus 

pluricaulis 

(Shankhapushpi) 

Tikta Rasa; 

Sheeta Veerya; 

Medhya, 

Nidrajanaka 

Shankhapushpine, 

convolvine, 

microphylline 

Modulates GABA 

receptors, reduces 

HPA-axis stress 

cortisol 

Celastrus paniculatus 

(Jyotishmati) 

Katu, Tikta Rasa; 

Ushna Veerya; 

Teekshna, Medhya 

Malkanguni oil, 

paniculatin, 

celastrine 

Potent AChE 

inhibition, NMDA 

receptor modulation, 

lipid peroxidation 

inhibition 

 
Table 1 outlines how ancient energetic definitions align with verified neurochemical actions. 

 
A key finding of this study is the confirmation that Medhya Dravyas operate via highly 

complementary pathomechanisms. While Bacopa monnieri primarily targets structural 

synaptic plasticity and long-term neurocellular potentiation, Centella asiatica exhibits powerful 

cytoprotective attributes that shield cerebral tissues from heavy oxidative stress and 

amyloidogenic cascades. Convolvulus pluricaulis acts as a central neuro-modulator that 

controls the deleterious effects of psychological stress on memory structures like the 
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hippocampus. Concurrently, Celastrus paniculatus acts as a robust metabolic stimulator and 

cholinergic engine due to its Ushna (warm) and Teekshna (sharp) energetics, optimizing 

acetylcholine concentrations and neuro-vascular perfusion. 

 

Our review of human clinical data indicates a clear trend of cognitive optimization across 

multiple age demographics. In pediatric cohorts, these herbs significantly enhance attention 

span, verbal recall, and focus. In healthy adult populations, they accelerate information 

processing speeds and executive function under physiological or mental fatigue. Crucially, in 

geriatric cohorts displaying Mild Cognitive Impairment (MCI) or early-stage senile dementia, 

standardized extracts demonstrate statistically significant reversals in memory degradation 

scales. Table 2 provides a structured synthesis of prominent peer-reviewed clinical trials 

compiled during this evaluation. 

 
Table 2: Summary of Key Clinical Trials Evaluating Medhya Dravyas for Cognitive 

Function 

Herb / Formulation 
Study Design & 

Cohort 

Dosage & 

Duration 

Primary Clinical 

Outcomes & Metrics 

Bacopa monnieri 

(Standardized 

Extract) 

Randomized, 

Double-blind, 

Placebo-controlled; 

86 elderly subjects 

300 mg/day 

12 weeks 

Significant improvement 

in logical memory, paired 

associate learning, and 

auditory free recall; 

decreased AChE activity 

[14]. 

Centella asiatica 

(Whole plant 

powder) 

Open-label clinical 

trial; 60 children 

with developmental 

delays 

2 g/day 

6 months 

Marked improvement in 

general intelligence 

scores, social adaptation 

behavior, and overall 

mental performance index 

[15]. 

Polyherbal Medhya 

Ghrita (Infusion) 

Randomized, 

Active-controlled; 

120 adults with 

chronic stress 

10 ml twice 

daily 

8 weeks 

Substantial reduction in 

Hamilton Anxiety Scale 

(HAM-A); improvement 

in digital working 

memory and mental focus 

[16]. 
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Table 2 summarizes clinical human trials showing clear improvements in memory, focus, and 

anxiety reduction. 

 

To better understand the multi-targeted molecular network of these herbs, a visual conceptual 

framework is presented. Figure 1 details the specific biochemical cascades triggered by 

Medhya Dravyas within the neuro-synaptic microenvironment. 

 

 

Figure 2: illustrates the comparative target distribution of these herbs across key neuro-

cognitive mechanisms, highlighting their diverse bio-activities. 

 

DISCUSSION 

The multi-layered analysis performed in this review underscores the deep scientific rationale 

embedded within traditional Ayurvedic pharmacology. Modern medicine's single-target 

approach increasingly struggles to manage the multi-faceted, cascading pathophysiology of 

neurodegenerative states. Conditions like Alzheimer's disease do not arise from a localized 

single gene mutation or solitary neurotransmitter breakdown; rather, they represent a complex 

network failure involving oxidative stress, neuroinflammation, metabolic dysfunction, and 

proteotoxic stress [17]. Medhya Dravyas, through their multi-component nature, offer an 

elegant systems-biology countermeasure. The presence of multiple structurally diverse 

alkaloids, saponins, and flavonoids within a single herb enables simultaneous binding to 

diverse cellular receptors and enzymes, minimizing the risk of drug tolerance and maximizing 

therapeutic efficacy. 
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When evaluating the engineering and scientific significance of this integration, it becomes 

apparent that the traditional Ayurvedic concept of Rasa acts as an early systemic descriptor of 

chemical classification. For example, the Tikta Rasa (bitter taste) characteristic of Brahmi and 

Mandukaparni is tightly linked to the presence of glycosides and saponins, compounds that 

have been structurally evolved by plants as defensive chemicals but exhibit profound cellular 

adaptive and neuro-protective actions in mammalian systems. The Sheeta Veerya (cooling 

potency) corresponds directly to anti-inflammatory, anti-pyretic, and free-radical scavenging 

capabilities, mitigating the 'hot' cellular environment driven by chronic neuroinflammation and 

microglial over-activation [18]. 

 

Practical applications of this research are highly relevant to modern preventive neurology and 

integrative psychiatry. Standardized extracts of Bacopa monnieri and Centella asiatica can be 

integrated into daily health regimens as preventive interventions to maintain cognitive reserve 

in aging populations. In corporate or academic high-stress environments, the strategic use of 

anxiolytic nootropics like Convolvulus pluricaulis offers an evidence-based alternative to 

synthetic psychostimulants, enhancing executive performance without causing dependence or 

disruption to sleep architecture. Furthermore, in clinical neurology, these traditional herbs can 

be deployed alongside conventional cholinergic therapies, creating a synergistic therapeutic 

protocol that permits lower synthetic drug dosing, thereby reducing adverse side effects. 

 

CONCLUSION 

This research paper provides a definitive evaluation of Medhya Dravyas, establishing a 

scientifically validated bridge between traditional Ayurvedic concepts and modern molecular 

neurobiology. The compiled evidence confirms that herbs such as Bacopa monnieri, Centella 

asiatica, Convolvulus pluricaulis, and Celastrus paniculatus possess robust nootropic, 

neuroprotective, and adaptogenic properties. These therapeutic actions are mediated through 

verified biochemical pathways, including acetylcholinesterase inhibition, BDNF-CREB 

upregulation, ROS scavenging, and GABAergic modulation. By matching traditional energetic 

descriptors (Rasa, Veerya, Prabhava) with quantifiable pharmacological actions, this paper 

highlights the validity of ancient systems-biology paradigms. Moving forward, transitioning 

from monotherapy drug design to synergistic polyherbal matrices represents a promising 

frontier in global neurology, offering safe, effective, and multi-targeted therapeutic options for 

cognitive enhancement and neurodegenerative management. 
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LIMITATIONS 

Despite the promising therapeutic data, several critical limitations must be recognized in the 

current body of research. First, there is a pronounced lack of standardized quality control 

parameters across commercially available herbal extracts. Variations in soil composition, 

geographic harvesting regions, seasonal timing, and extraction solvents cause substantial 

fluctuations in active phytoconstituent concentrations (e.g., bacoside percentages), leading to 

inconsistent clinical outcomes [19]. Second, the pharmacokinetic profiles—specifically the 

bioavailability, metabolic clearance rates, and ability of primary active compounds to cross the 

human Blood-Brain Barrier (BBB)—are insufficiently characterized in human subjects. Third, 

many long-term safety profiles remain incomplete, with a shortage of multi-center clinical trials 

tracking potential adverse interactions when these herbs are co-administered with modern 

synthetic pharmaceuticals. 

 

FUTURE SCOPE 

The future scope of research into Medhya Dravyas presents multi-disciplinary opportunities 

across pharmacology, biotechnology, and clinical research. A primary research priority is the 

execution of large-scale, multi-center, long-term, randomized double-blind clinical trials to 

evaluate the preventative efficacy of standardized extracts in patients with confirmed genetic 

predispositions to Alzheimer's disease. From a technological perspective, utilizing advanced 

drug delivery systems—such as nano-liposomes, solid lipid nanoparticles, and polymeric 

micelles—could significantly enhance the bioavailability and targeted delivery of active 

phytoconstituents across the blood-brain barrier [20]. Furthermore, applying advanced multi-

omics methodologies (including transcriptomics, proteomics, and metabolomics) will help map 

out the global cellular changes induced by these traditional formulations, accelerating their 

integration into mainstream, evidence-based global healthcare systems. 
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