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Abstract: Memory is an essential function of our cognition that helps us to remember events, learn lessons and preserve emotions; to live each 
day with new learning and optimum behavior. There have been talks on using safe nootropic drugs to enhance Memory in healthy patients with 
memory disorders. The ancient sages of Ayurveda and Vedic civilizations advocate learning and memorizing many hymns and verses by their pupils. 
It leads to the discovery of the cognition and memory enhancing drugs known as Medhya Rasayana. Ayurveda possesses a treasure of Medhya 
Rasayana, known as nootropics. This review aims to elaborate on and explain the Ayurvedic concept of memory and nootropics about the 
contemporary concept. Online research databases like DHARA, Ayush Research Portal, Pubmed, Google Scholar, etc., were searched for relevant 
research articles by applying adequate keywords. Ayurvedic concepts of Buddhi, acquisition of knowledge, Medha, and Medhya Rasayana were 
reviewed from Ayurvedic classics. This paper discusses the contemporary concept of memory along with its classification, mechanisms of production, 
and probable mode of its enhancement. The well-described Ayurvedic concept of the cognitive process and Medha and Pragya (intellect) have been 
analyzed, elaborated, and explained as per contemporary knowledge. A few Medhya drugs like Brahmi (Bacopa monnieri), Mandookaparni (Centella 
asiatica), Shankhpushpi (Convolvulus pluricaulis), and Vacha (Acorus calamus) are analyzed for their properties explained in Ayurveda and their 
neuropharmacological activities in the light of recent experimental and clinical studies. The probable two groups based upon the mode of action of 
Medhya drugs- one which promotes Dhriti and the other which promotes Medha (mainly Dhi & Smriti) are also discussed. In conclusion, memory 
enhancement in healthy and pathological states is requisite in today's competitive world. With its vast treasure of Medhya drugs, Ayurveda can 
greatly help in this field.  
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1. INTRODUCTION 
 
The quest for knowledge and excellency has been human 
beings' first and foremost goal for ages. Since the immortal 
ages, human beings have wanted to acquire as much 
knowledge as possible during their small life span about 
themselves and their periphery. In this quest, they must use 
their brains and evolute various structures throughout the 
generations.1 Memory is one such tool that gets incorporated 
into various organisms in different forms, and the process of 
evolution continues. Not only in the pursuit of knowledge, but 
memory also plays a crucial role even to behave appropriately 
in the social setting and adapt to various situations.2 Memories 
of past experiences are utilized to better the present and 
future.3 Humans have always searched for methods and 
medicine to enhance their intellect and Memory. The last 5-6 
decades have seen swift evolution of the idea of memory, but 
still, many hypotheses are to be proven.4 Many classifications 
system for understanding memory and its associates has been 
hypothesized and proven with many experimentations.5 The 
research has given insight into the various mechanism forming 
memories. 6,7 Along similar lines, many searches are going on 
for memory enhancers, brain promoters, or so-called 
nootropic drugs. Many scholars and institutes have taken-up 
researches to probe their efficacy, mode of action, 
neuropharmacological actions, etc.8,9 Natural and synthetic 
nootropics are being explored for their potency, mechanism 
of action, and possible side effects. Natural nootropics are 
supposed to be better due to their diverse, active compounds 
and less risk of toxicity, even at higher doses.10 Ayurveda, the 
traditional system of medicine in the Indian subcontinent, 
possesses a treasure of herbal medicines, including nootropics. 
It described the concept of intellect, the process of knowledge 
acquisition, Memory, and Medhya Rasayana (intellect 
enhancers/ nootropics) thousands of years ago.11 It has also 
explained the factors responsible for the acquisition and 
retrieval of memory.12 Rasayana therapy is one of the eight 
main branches of Ayurveda.13 In Rasayana therapy, various 
procedures and medicines are used to prevent the effects of 
aging on the human body. Rasayana therapy possesses 
properties like the promotion of intellect, memory, luster, 
complexion, voice quality, physical and mental strength, 
youthfulness, and longevity. Different types of Rasayana 
modalities are described like Kutipraveshika (rejuvenation 
therapy in an indoor setting), Vatatapika (rejuvenation therapy 
in an outdoor setting), Aachara Rasayana (rejuvenation by 
following a social code of conduct), Netra Rasayana 
(rejuvenation therapy for vision), Medhya Rasayana (therapy 
for the promotion of intellect), etc. Ayurveda also has a 
systemic description of the formation of Budhhi (the process 
of knowledge acquisition) and its constituents like Dhee, Dhriti, 
and Smriti. It also describes their role in maintaining one's 
health as well as in the production of diseases. Ayurveda 
considers Pragyapradha (improper functioning of dhee, dhriti & 
smriti) as one of three main causative factors for disease.36 
However, this Ayurvedic concept of memory and Medhya 
Rasayana has yet to be evaluated thoroughly and is still to be 
assimilated into the modern system of medicine.14 Many 
research works are being done to evaluate the efficacy of 
ayurvedic nootropic herbs in enhancing memory and, more 

precisely, in improving overall mental health15,16 Some of the 
Medhya Rasayana, like Brahmi, Shankhpushpi, etc., have been 
established for their nootropic effects. However, their 
mechanism of action is still being researched.17,18 This article 
elaborated on various modern theories of memory, 
interferences in memory acquisition, and the mechanism of 
memory formation. It also analyzed the Ayurvedic concept of 
knowledge acquisition, the role of memory and nootropic 
drugs, and their mechanism of action. 
 
2. MATERIALS & METHODS 
 
Online research databases like DHARA, Ayush Research 
Portal, PubMed, Google Scholar, etc., were searched for the 
relevant research articles by applying different keywords like 
Memory, types of Memory, mechanism of Memory, the 
process of memory formation, nootropics, Medhya herbs, 
nootropic herbs, mechanism of nootropic herbs, etc. with 
their mesh term in combination to AND, OR. The search for 
these keywords was limited to English literature within a time 
frame. Relevant references for the concept of Memory, like 
Dhi, Dhriti, Smriti, Medha, Medhya Rasayana, etc., were also 
assessed from classical Ayurvedic texts. The articles were 
analyzed for their content and various aspects regarding 
physiological, anatomical, and neuropsychological aspects of 
memory, the mechanism of memory formation and 
enhancement, the mechanism of nootropic drugs, and possible 
mechanisms of Medhya drugs used in Ayurveda. The results 
are discussed as follows. 
 
3. RESULTS 
 
3.1.A Memory 
 
Memory is the process of encoding the information 
(understanding/ perceiving), consolidating it (storing), and 
retrieving (recovering) it whenever required.19 
 
3.2.A Types of Memory 
 
Memory is usually categorized into three basic types (Figure 
1)- Sensory, short-term, long term. 
 
3.3.A A Sensory memory 
 
“Sensory memory is the capacity for briefly retaining the large 
amounts of information that people encounter daily.”20 
Sensory memories can be classified into three subtypes- 
Iconic, Echoic, and Haptic. The Memory of information 
received through sight is called Iconic memory. In contrast, 
echoic memory is information received through auditory 
stimuli, and haptic memory is the memory of information 
received through tactile stimuli. Of these three sensory 
memories, iconic Memory is the most studied one. According 
to Di Lollo, Iconic Memory has two components- the 
persistence of vision & information.21 The characteristics of 
iconic Memory (or that of sensory memory) are that it is of a 
huge volume, for a brief period, and has a pre-categorical 
nature.22
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Fig 1: Showing types of Memory 
 

3.4.A Short Term Memory (STM) 
 
Short-term memory is a restricted-sized memory system. It 
retains a small quantity of information for a brief time 
interval.23 It receives information from both sensory Memory 
and long-term memory storehouses. Also, it can send memory 
into a long-term memory storehouse. It is said to produce 
reasoning and new inferences from prevailing ones. The most 
accepted model of STM is Baddeley & Hitch's model, which 
incorporates working memory. This model proposes three 
subsystems within STM-: the central executive, a phonological 
or articulatory loop, and a visuospatial sketchpad. Later, in a 
chronological illustration, the episodic buffer was added as 
another subsystem and postulated to be related to information 
association between other subsystems.  
 
3.4.B1 Working Memory (WM) 
 
It is that type of memory that briefly keeps a small amount of 
data/information in mind for performing various activities like 
learning, reasoning, etc. This type of memory is thus the main 
reason to exercise central executive functions.24 Initially, the 
central executive was considered a system capable of 
processing and storing. Later, Baddeley and Logie25 anticipated 
it to have attention capacity only. Subsequent studies have 
proposed another storage system, the organizational system 
complemented by the episodic buffer.26  
 
3.4.B2 Visuospatial Sketchpad  
 
Its main function is to prepare and uphold the visuospatial 
image of the visual world, and it continues through the 
irregular eye movement pattern.27 

 
3.4.B3 Phonological Buffer  
 
The phonological buffer helps in the attainment of language by 
providing the facility to stock new words until their 
consolidation into long-term memory. This buffer has two 
elementary methods: a brief acoustic stockroom and a 
subvocal articulatory rehearsal process.  
 
3.4.B4 Episodic Buffer  
 
It is a brief or temporary storage system that is governed by a 
central executive and is used for the integration of data from 
different subsystems of Memory. "The buffer is episodic in that 
it holds episodes whereby information is integrated across 

space and potentially extended across time."28 This buffer can 
be found intact in impairment of long-term episodic memories 
and amnesic patients. With these characteristics, it is now 
proposed that the episodic buffer may be considered 
conceptual short-term Memory.29 

 
3.4.C Long Term Memory 
 
This type of memory can keep a huge /unlimited quantity of 
information for long intervals, even throughout the lifespan. It 
is categorized into two main types: declarative or explicit 
memories and non-declarative or implicit memories.30  
 
Declarative/ explicit Memory – This type denotes memories 
that can be consciously evoked. This type consists of memory 
of an episode (individual experiences) and semantic memory 
(general facts).  
 

Nondeclarative/ implicit Memory denotes all unconscious 
memories like skills, abilities, etc. This system includes four 
types of memories- procedural, associative, non-associative, 
and priming.30  
 

Procedural Memory – Also known as the process of 
acquiring habits and skills. This memory stores and retrieves 
information for the execution of executive and motor skills 
necessary for performing the task.  
 

Associative Memory- It is so-called because, in this memory 
system, information is stored and retrieved through 
association with some other information. This type of memory 
is attained by classical conditioning and operant conditioning.  
 

Non-associative Memory refers to acquiring new behavior or 
skill through routine and repetitive exposure to a stimulus. 
The new behavior may be differentiated into two 
developments- habituation and sensitization.  
 

Priming- In priming, a later stimulus is affected by an earlier 
definitive stimulus.  The parts of the brain related to explicit 
memories are the prefrontal cortex and hippocampus. At the 
same time, basal ganglia, their connections with the thalamus 
and the prefrontal cortex are the main areas related to implicit 
motor memories.  
 

3.5.A Process of memory formation31 

 
There are three basic steps in the whole process of memory 
formation. They are encoding, consolidation, and retrieval. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5491610/#B18
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5491610/#B18
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Encoding, the first process in the formation of Memory, is the 
transformation of information which may be internal, like 
thoughts or external, into STM and LTM. Data is managed and 
characterized for storing and retrieving in the encoding 
process. The information or memories thus encoded are not 
stable and are fragile. The interference of other similar 
information can disrupt them. The next process in the 
formation of LTM is consolidation. Different molecular 
mechanisms store the encoded information for the long term 
in this process. These mechanisms are through gene 
expression, synaptic remodeling, and neuromodulations. Sleep 
plays a definitive role in the consolidation of Memory. Finally, 
retrieval is how information or previous events encoded and 
stored in Memory are retrieved. 
 
3.6.A  The Cognitive Process -Ayurvedic perspective 
 
Ayurveda explains the process of knowledge acquisition 
through a set process. This process includes the coherence of 
four basic contents- Indriyartha (sensory stimuli or object of 
that sense), Indriya (senses), Mana (mind/ attention or 
concentration), and Atma (the soul or consciousness). In the 
first, sense organs receive their object/ stimuli, which undergo 
Manovyapar (activities of mind) like chintya (that which is 
thought upon), vicharya (that which is analyzed), uhya (that 
which is contemplated upon), dheya (that which is meditated 
upon), Sankalpa (to intend/volition) in conjugation with Atma 
(the consciousness). This results in the production of Indriya-
specific Buddhi (Sensory memory).32 This sensory knowledge 
or Memory is called kshanika (momentary, i.e., of short 
duration) and nischyatmaka (definite of form/ categorical). 
Mana (mind or here can be considered prefrontal cortex & 
other areas related to consciousness) can also process 
knowledge without combining with Indriya (sense organ), and 
that is known as Manortha (subject/ activities of mind). These 
are chintya, vicharya, uhya, dhyeya, and Sankalpa. These are 
necessarily involved in the production or acquisition of Buddhi 
(knowledge), whether it is Indriyasapekhsa (with the help of 
senses) or Indrinirpeksha (without the use of special senses).33 
For the mind to perform its works, it requires knowledge 
acquired previously which is stored in the form of Smriti 
(Memory). Thus, smriti is needed to acquire new knowledge/ 
learning and to act or behave according to previous 
experiences. Thus, in the production or acquisition of 
knowledge or intellect, Ayurveda has explained a well-
established process where in stimuli are received by sensory 
organs in conjunction with attention and concentration, 
resulting in sensory Memory (Inriyatmaka Buddhi), which is 
then retained and recollected by a controlled Mana (mind or 
memory pathways) with the various faculties of Pragya.  
 
3.6.B Medha in Health & Disease 
 
Shabdkalpadrum defines Medha as the intellect that restores 
knowledge. Medha is sometimes a synonym for Buddhi (the 
intellect); however, various commentators explained it as 
retention power.34 The broad term used for Buddhi is Pragya. 
Acharya Charaka described three basic types or subcategories 
of Pragya (knowledge/intellect), which is trikalatmaka Buddhi 
(the wisdom/intelligence) in the context of causative agent for 
dukhah (pain/ diseases). These three types are Dhi 
(understanding), Dhriti (retaining power), and Smriti 
(memory/recollection). Dhi or Buddhi is referred to the 
intellect or understanding of any subject. It can be considered 
the true perception of any object as it is. The word Dhriti is 
described in multiple contexts and thus has different 

contextual meanings. Acharya Charaka described Dhriti as the 
faculty of Pragya, which is Niyamatmika, i.e., which controls 
Mana (mind) from excessive or wrong indulgence in its 
subjects.35 The third faculty of Pragya is Smriti which means 
retention and recollection of knowledge acquired by previous 
experiences. In addition to these three faculties of intellect, 
Ayurveda uses another word Medha to define another facility 
of intellect. Pragya plays an important role in health and 
disease, as knowledge acquired through experience helps one 
to act in a way to avoid any harmful effect on health. A person 
is said to do Pragyapradha when they do not listen to their 
intellect (acquired knowledge) and knowingly perform acts 
that will harm their health. Ayurveda has opined Pragyapradha 
is one of the three major reasons for any illness.36  
 
3.7.B Medhya Rasayana-the nootropics 
 
Ayurveda also explained various measures to promote 
intellect. They are collectively known as Medhya Rasayana. 
Medhya is derived from Medha (the intellect or retaining 
power) and means measures (therapeutic procedure or drugs) 
promoting Medha. Rasayana (rejuvenating therapy) is used to 
the measures (therapeutic procedure or drugs) that provide 
the best body tissue and their optimum physiological functions. 
Rasayana possesses properties like promotion of intellect, 
memory, luster, complexion, voice quality, physical and mental 
strength, youthfulness, and longevity.37 Thus, Medhya Rasayana 
is the measure or drug which provides good intellect with the 
longevity of mental faculties. These are the drugs that enhance 
all the faculties of Buddhi/Medha, like Dhi (perception/ 
understanding), Dhriti (attention & concentration), Medha 
(retention), and Smriti (memory or retrieval process). Acharya 
Charaka has mentioned various drug formulations and single 
drugs to possess Medhya properties. Single mentioned drugs 
are Mandukaparni, Madhuyashti, Guduchi, and Shankhpushpi. 
Other drugs mentioned as Medhya Rasayana by various 
Acharya are Brahmi, Vacha, Suvarna, Triphala, Chitraka, 
Shatpushpa, Shatavari, Danti, Nagabala, Trivrita, Ghee, Bilva, 
Kushmanda, Jyotishamati, Jatamansi, etc. In addition to drugs, 
some other measures are also described to promote intellect, 
and these are Adhyayana (studying), Adhyapana (teaching), Tada 
vidha sambhasha (participation in debates or conferences), 
Partantra avlokana (cross-referencing from other texts) and 
Tadavida achrya seva (service of or supervised by experts of 
that branch).  42,43 

 

3.7 Nootropics-Memory Enhancers 
 
The substances useful in improving cognition, Memory, and 
other cognitive functions of the brain are called memory and 
cognition enhancers.44 They may include functional foods, 
supplements, and drugs. The other popular term being used 
for these substances is 'Nootropics.' The word 'nootropic' 
originates in Greek, where nos stand for the mind, and trope 
means to monitor. These drugs are often called 'smart drugs' 
as they affect our brain cells.45 There are different mechanisms 
of action through which nootropics may enhance cognition 
and other mental functions. 
 
3.8 Mechanisms of Memory Enhancement 
 
Different mechanisms to increase Memory have been 
hypothesized and are being evaluated for potential 
pharmacological intervention. Some of the known mechanisms 
Include-Gene expression, synaptic remodeling, 
neuromodulation, the release of endogenous substances, and 
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the use of behavioral methods. Gene expression is an essential 
mechanism for consolidation which was recognized first. LTM 
consolidation involves de novo protein and RNA synthesis, 
controlled by gene expression.46 Synaptic remodeling is one of 
the basic mechanisms for forming LTM. Synaptic remodeling 
includes two main processes: the development/trimming of 
synapses, the changed efficacy of synapses, or even both.47 
Neuromodulation is another mechanism by which memory 
gets encoded and consolidated. This mechanism involves the 
release of various neuromodulators in different circumstances 
resulting in better memory retention and retrieval. These 
neuromodulators may include dopamine,48 stress hormones 
like corticosteroids,49, and adrenaline.50 A few endogenous 
substances have shown positive memory enhancing effects. 

They are mainly either substrates in metabolism like glucose 
or vital factors of metabolism, viz. insulin.51 In behavioral 
manipulation, repetition of learned or memorized subjects is 
well known to increase memory performance. It may be due 
to retrieval-induced reconsolidation.52 

 
3.9 Memory Enhancing Drugs and Their Mechanism 
 
Ayurveda possesses a wide variety of Medhya Rasayana 
(nootropics), which are used to promote cognition, memory, 
and other mental function and treat various mental disorders 
in its day-to-day practice. Many of these drugs have been 
researched thoroughly in experimental and clinical settings and 
found effective. Some of them are discussed in this paper.

 

Table 1- Properties of reviewed Medhya Drugs as per Ayurveda 
S. 

No. 
Medhya Drug Properties Actions Dosha- 

Prabhava 

1. Brahmi53 
(Bacopa monnieri) 

Rasa- Tikta (bitter), 
Kashaya 

(Astringent), 
Madhura (Sweet) 
Vipaka- Madhura 

(Sweet after 
digestion) 

Veerya- Sheeta (Cool 
potency) 

Guna- Laghu (light), 
Sara (mobile) 

Medhya (Nootropic), Smritprada (improves recollection), 
Ayushya (increases longevity), Rasayana (anabolic), Swarya 

(improves voice), Vishaghna (anti-toxin), Jwarghna 
(antipyretic), Kasaghna (Anti-tussive), Shothahara (anti-
inflammatory), kushthaghna (useful in skin disorders) 

Kapha- Pitta 
Shamana 

2. Mandukaparni53 

(Centella asiatica) 
Same as above Same as above Same as 

above 

3. Shankhpushpi54,55 

(Convolvulus 
pluricaulis) 

Rasa- Katu 
(pungent), Tikta 
(bitter), Kashaya 

(Astringent),  
Vipaka- Madhura 

(Sweet after 
digestion) 

Veerya- Ushna (hot 
potency) 

Guna- Sara (mobile) 

Medhya (Nootropic), Smritida (improves recollection), 
Kantida (improves complexion), Balada (improves 
strength), Agnida (improves digestive fire), Vrishya 

(aphrodisiac), Manasarogahrita (anti-psychotic), Rasayana 
(improves longevity), Apshmara-hara (anti-epileptic), 

Vishaghna (anti-toxic) 

Kapha- Pitta 
Shamana 

4. Vacha56,57 (Acorus 
calamus) 

Rasa- Katu 
(pungent), Tikta 

(bitter),  
Vipaka- Katu 

(pungent after 
digestion) 

Veerya- Ushna (hot 
potency) 

Guna- laghu (light), 
Ruksha (dry), 

Tikshna 
(sharp/potent) 

Medhya (Nootropic), Deepana (improves digestive      
fire), Pachana (digest food), Ayushya (increases longevity), 

Apshmara-hara (anti-epileptic), Unmadahara (anti-
psychotic), Kanthya (improves voice), Vivandhahara 

(laxative), Shoolahara (antispasmodic), Vantikrit (emetic), 
Mutrala (diuretic), Jantughna (antimicrobial) 

Vata-Kapha-
shaman 

 
3.9.A Brahmi (Bacopa monnieri) 
 
Brahmi is used for its Rasayana properties from time immortal. 
It derived its name from Lord Brahma, the creator of this 
universe, as per the ancient texts of the Hindu religion. It has 
been described to be used almost every decade of life as a 
health promoter and Rasayana. Brahmi has been meticulously 
researched at CDRI, Lucknow58, and shown to have properties 
ascribed to it in Ayurvedic classics. Numerous experimental 
and clinical studies have been conducted on the Medhya effect 
of Bacopa. However, few randomized control trials are 

available, indicating its efficacy in improving attention, learning, 
and memory. In their systematic review of Bacopa, Pase et al. 
has written that "Bacopa could potentially be clinically 
prescribed as a memory enhancer" in healthy persons.59  The 
possible mechanism of memory-enhancing by Bacopa has been 
discussed by Aguiar & Borowski.60 They have given plenty of 
evidence for the various mechanisms of action in enhancing 
Memory. These putative mechanisms include – Oxidant 
scavenging and neuroprotective activity, inhibition of 
acetylcholinesterase activity, reduction in the production & 
accumulation of β-amyloid, activation of choline 
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acetyltransferase, increasing cerebral blood flow, and 
potentiation and modulation of monoamine. 
 
3.9.B Mandukaparni (Centella asiatica) 
 
Ayurvedic classical texts describe Brahmi and Mandukaparni 
side by side; both drugs have almost similar properties.61,62 
Acharya Charaka has mentioned Mandukaparni as one of the 
selected four Medhya herbs.63 Thus, Mandukaparni must have a 
nootropic effect, just like Brahmi. However, Mandukaparni 
needs more research in clinical studies for its nootropic 
effects. Experimental studies have shown that Mandukaparni 
has a good nootropic effect. Many experimental and animal 
studies have demonstrated C. asiatica as a potent cognition 
enhancer & anti-oxidant,64 antinociceptive & anti-
inflammatory,65 anti-anxieties, antidepressant66, and anti-
epileptic.67 A few clinical studies also had been done to 
evaluate the efficacy of C. asiatica in various activities proven 
in various experimental trials. In these studies, C. asiatica is 
proven to possess wound healing properties,68 cognition & 
mood enhancing activity,69 anxiolytic activities,70 and  
antidepressant activity.71 Gohil et al., in their review of C. 
asiatica, have concluded that a review of various studies on this 
plant is indicative of its multiple uses in clinical practice, mainly 
to stabilize or improve relative age decline of cognition 
functions.72 

 
3.9.C Shankhpushpi (Convolvulus pluricaulis) 
 
Shankhpushpi is mentioned as the best Medhya herb by 
Acharya Charaka in the description of four Medhya drugs. 
However, four different herbs are being used in the name of 
Shankhpushpi in various geographical locations in India. The 
four herbs used are Convolvulus pluricaulis Choisy., Evolvulus 
alsinoides Linn., Clitorea ternatea Linn. and Canscora 
decussata Schult.73 These drugs have been evaluated for their 
nootropic effects and found to have various 

neuropharmacological actions.  In experimental and animal 
studies, all these four herbs used as Shankhpushpi were shown 
to have nootropic, anxiolytic, memory enhancing, antioxidant, 
acetylcholinesterase enhancer, and anti-depressant activities.74 
Parsania S, in his clinical study, reported the anti-anxiety effect 
of Shankhapushpi in Chittodvega (anxiety disorders).75 
 
3.9.D Vacha (Acorus calamus) 
 
Vacha is very useful for infants and possesses properties like 
the promotion of Medha (retention power), Smriti (memory), 
longevity, and health. Acharya Vagbhatta has advised carrying 
a small packet of Vacha over the body for the effects. As 
mentioned above, 76 A. calamus is shown to have different and 
wide variety of pharmacological actions, including anti-
diabetic,77 anti-hypertensive, anti-obesity,78 anti-inflammatory, 
and immunomodulatory effects.79 However, its 
neuropharmacological profile shows antioxidant, anti-
convulsant,80 anti-depressants,81 neuroprotective, and learning 
and memory enhancing effects.82 These pharmacological 
actions of A. calamus were also tested in various clinical studies 
and found effective. In their clinical study, Bhattacharya et al. 83 
on 33 patients with anxiety disorder found a noteworthy 
reduction in this disorder. They used 70% hydroalcoholic 
extract of A. calamus in a dose of 500mg twice daily for 2 
months. In various clinical studies, Vacha has been evaluated as a 
polyherbal compound for its neuropharmacological action and 
found effective as a sedative, anti-anxiety, and cognition 
enhancer. In one such study,84, a polyherbal medicated ghee 
preparation named Vachadi Ghrit was assessed for its effect on 
cognition. It was found to have significant improvement in 
mental state scores as well as various memory tests. The 
probable mechanism of neuropharmacological effects of A. 
calamus may include antioxidant effect, modulatory effect on 
brain stress hormones, inhibition of acetylcholinesterase 
(AChE) activity, and dopamine antagonistic activity.85

 

Table 2- Neuropharmacological Activities of Medhya Drugs 
S.No. Medhya Drug Neuropharmacological activities 

1. Brahmi 
(Bacopa monnieri) 

Cognition enhancer,86 anti-oxidant,87 neuroprotective,88 anti-convulsant,89 antipsychotics,90 
antidepressant,91 anxiolytics,92 adaptogenic,93 analgesic,94 anti-amyloidogenic,95 anti-

cholinestrase96 

2. Mandukaparni 
(Centella asiatica) 

cognition enhancer & anti-oxidant,97 antinociceptive & anti-inflammatory,98 
antidepressant,99,100 anti-convulsant & anti-oxidant,101 cognition & mood enhancing 

activity,102 anxiolytic activity103   

3. Shankhpushpi 
(Convolvulus pluricaulis) 

nootropic,104 neuroprotective,105 anti-depressants,106 analgesic & anti-inflammatory,107 anti-
oxidant,108 anti-convulsant,109 anxiolytics,110 sedatives,111 acetylcholinesterase enhancer112 

4. Vacha (Acorus calamus) antioxidant,113 anti-inflammatories,114 anticonvulsants,115 anti-depressants,116 and 
neuroprotective117 

 
4. DISCUSSION 
 
The concept of Memory and its enhancement has evolved 
rapidly in the last 60-70 years.118 The same applies to the level 
of competition, wish to excel in studies, to have the best 
intelligence, and incidence of mental illness as well as their 
treatment.119 As memory and the mechanism of its formation 
and enhancement are now better understood, there have been 
searches for drugs that can be utilized in various disorders of 
memory and cognition. It opens the opportunity for traditional 
systems like Ayurveda to contribute vastly in providing not 
only the treasure of herbal nootropic drugs but also various 
other methods for mental health like meditation,119 
Panchkarma procedures like Shirodhara (procedure of 

pouring/dripping liquid drugs upon head),120 Nasya (instillation 
of drugs through nostrils), etc., chanting of hymens, etc.  The 
concept of cognition and memory is well established in 
Ayurveda, and Medhya herbs used in Ayurveda are a boon for 
the researcher to establish their efficacy and mode of action. 
The knowledge acquisition and memory formation concept in 
Ayurveda described 3000 years back, is similar to modern 
concepts.  Medhya drugs, thus described in Ayurveda, have 
been used for thousands of years, and their mechanistic 
evaluation with individualized use is a need of the hour. Many 
of these drugs are being evaluated for their active components, 
neuropharmacological activities, nootropic efficacy, and 
mechanism of action. In this review, we have discussed four 
selected herbs, and their mechanism of action as per Ayurveda 
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and modern pharmacology has been explained. In Ayurveda, 
these nootropic herbs can be broadly classified into two 
groups-  
 

 Drugs with Madhura (sweet), Tikta Rasa (bitter), Madhura 
Vipaka (sweet after digestion), and Sheeta veerya (cold 
potency), e.g., Brahmi, Shankhpushpi, Mandookaparni, 
Madhuyashti, Kushmand, etc. 

 Drugs with Katu (pungent), Tikta Rasa (bitter taste), Katu 
Vipaka (pungent after digestion), and Ushna veerya (hot 
potency), e.g., Vacha, Jyotishmati, Guduchi, etc. 

 
The first group acts by improving the quality of Kapha, which 
is responsible for dhriti (retention power). Dhriti is described 
as the physiological function of Kapha.122 In the commentary 
on the physiological functions of Dosha (functional regulatory 
factors of the body), Acharya Chakrapani defines Dhriti as 
Mansoachanchlayam, i.e., stability of mind.123  In other words, it 
can be understood as the attention and concentration of Mana 
(mind) during the process of acquisition of knowledge towards 
the conjugated Artha (it's subject) or Indriya (sense organ). 
Thus, the drugs of the first group can be used to improve 
attention, concentration, and retaining power. Various 
research on Brahmi (Bacopa monnieri), the most researched 
herbal nootropic drug, has shown its efficacy in improving 
attention and concentration in      healthy124,125 and persons 
with attention deficits.126 Also, Shankhpushpi, in a clinical trial, 
has shown significant results in improving attention, 
concentration, and long-term memory retention.127 Second 
group of Medhya drugs improves Pitta's quality, which is 
responsible for Medha (intellect/retention) and Prashad (clarity 
of mind).128 The avarana (obstruction) of Manovaha strotas by 
Raja and Tama can lead to Dhee and smritibhrnsha (poor 
perception and recollection).129 This second group of Medhya 
drugs removes this by their Katu and tikta rasa leading to 
deepana and pachana effect and laghu (light), tikshna (sharp), 
removing Kapha and Tama and providing Prashadatva of Mana 
(clarity of mind). Thus, this group is more useful in improving 
perception, recollection, and subjects of mind like chintya 
(subjects to be taught), uhya (analysis), etc. Vacha has shown 
anti- Alzheimer130 and anti- Parkinson131 effects, anxiolytic 
effect132, and is useful in various metabolic problems, including 

obesity, hyperlipidaemia133, etc.  Thus, these nootropic herbs 
described in Ayurveda can be used and researched by 
understanding their mode of action as per Ayurvedic principles 
and conventional pharmacological methods.  In addition to the 
use of nootropic herbs according to their properties and 
effects on Dosha (body humor), Dhatus (tissues), Agni (digestive 
fire as well as metabolism), and Srotas (body channels), they 
must be used according to Prakriti (body type) of the person. 
Ayurveda always advocates using medicine with an 
individualized approach, i.e., depending upon the Prakriti (body 
type).134,135 Many studies15, 136,16 are being taken to fulfil these 
objectives, and leads are being found to establish their use in 
health and disease. In this paper, we have shown that concept 
of Smriti and Medhya drugs is at par with the modern concept 
of Memory and nootropics. Well-directed and precisely 
planned research will provide evidence for the productive and 
individualistic use of various herbal nootropic drugs for the 
betterment of human beings. 
 
5. CONCLUSION 

 

Memory is one of the most valuable cognitive functions that 
help us enjoy life fully. Its enhancement in health and 
pathological states is requisite in today's competitive world. 
With its vast treasure of Medhya drugs, Ayurveda can help a 
lot in this field. The ongoing research on ayurvedic nootropic 
herbs may be accelerated along with more concentration on 
clinical trials, mainly randomized control trials. 
 
6. AUTHORS CONTRIBUTION STATEMENT 

 

Dr. Jitesh Verma conceptualized and drafted the manuscript. 
Dr. Ibamedabha and Dr. Vidya Bhushan Pandey collected and 
shorted various research articles. Dr. Renu Rathi and Dr. 
Bharat Rathi give valuable and necessary inputs in the drafting 
and designing the manuscript. Dr. Anamika discussed and 
drafted the classical concepts of Ayurveda in the manuscript. 
All authors discussed the methodology and design of the 
manuscript and contributed to the final manuscript. 
 
7. CONFLICT OF INTEREST  

 

Conflict of interest declared none.
 
8. REFERENCES 
 
1. Sedlmeier P, Srinivas K. How do theories of cognition 

and consciousness in ancient Indian thought systems 
relate to current Western theorizing and research? 
Front Psychol. 2016;7:343. doi: 
10.3389/fpsyg.2016.00343, PMID 27014150. 

2. Spreng RN. Examining the role of Memory in social 
cognition. Front Psychol. 2013;4(437):437. doi: 
10.3389/fps.2013.00437, PMID 23874320. 

3. Schacter DL, Addis DR, Hassabis D, Martin VC, Spreng 
RN, Szpunar KK. The future of Memory: remembering, 
imagining, and the brain. Neuron. 2012 Nov 
21;76(4):677-94. doi: 10.1016/j.neuron.2012.11.001, 
PMID 23177955. 

4. Bajaffer A, Mineta K, Gojobori T. Evolution of Memory 
system-related genes. FEBS Open Bio. 2021 
Dec;11(12):3201-10. doi: 10.1002/2211-5463.13224, 
PMID 34110105. 

5. Squire LR. Memory systems of the brain: A brief history 
and current perspective. Neurobiol Learn Mem. 

2004;82(3):171-7. doi: 10.1016/j.nlm.2004.06.005, 
PMID 15464402. 

6. Joshi VV, Patel ND, Rehan MA, Kuppa A. Mysterious 
mechanisms of memory formation: are the answers 
hidden in synapses? Cureus. 2019 Sep 28;11(9):e5795. 
doi 10.7759/cureus.5795, PMID 31728242. 

7. Bisaz R, Travaglia A, Alberini CM. The neurobiological 
bases of memory formation: from physiological 
conditions to psychopathology. Psychopathology. 
2014;47(6):347-56. doi: 10.1159/000363702, PMID 
25301080. 

8. Lynch G. Memory enhancement: the search for 
mechanism-based drugs. Nat Neurosci. 
2002;5;Suppl:1035-8. doi: 10.1038/nn935, PMID 
12403980. 

9. Lynch G, Cox CD, Gall CM. Pharmacological 
enhancement of Memory or cognition in normal 
subjects. Front Syst Neurosci. 2014 May 20;8:90. doi 
10.3389/fnsys.2014.00090, PMID 24904313. 

https://doi.org/10.3389/fpsyg.2016.00343
https://www.ncbi.nlm.nih.gov/pubmed/27014150
https://doi.org/10.3389/fpsyg.2013.00437
https://www.ncbi.nlm.nih.gov/pubmed/23874320
https://doi.org/10.1016/j.neuron.2012.11.001
https://www.ncbi.nlm.nih.gov/pubmed/23177955
https://doi.org/10.1002/2211-5463.13224
https://www.ncbi.nlm.nih.gov/pubmed/34110105
https://doi.org/10.1016/j.nlm.2004.06.005
https://www.ncbi.nlm.nih.gov/pubmed/15464402
https://doi.org/10.7759/cureus.5795
https://www.ncbi.nlm.nih.gov/pubmed/31728242
https://doi.org/10.1159/000363702
https://www.ncbi.nlm.nih.gov/pubmed/25301080
https://doi.org/10.1038/nn935
https://www.ncbi.nlm.nih.gov/pubmed/12403980
https://doi.org/10.3389/fnsys.2014.00090
https://www.ncbi.nlm.nih.gov/pubmed/24904313


 

ijlpr 2023; doi 10.22376/ijlpr.2023.13.5.L30-L41              Ayurveda 

 

 

L37 

 

10. Malík M, Tlustoš P. Nootropics as cognitive enhancers: 
types, dosage and side effects of smart drugs. Nutrients. 
2022 Aug 17;14(16):3367. doi: 10.3390/nu14163367, 
PMID 36014874. 

11. Trikamji Yadavji. Charak Samhita of Agnivesh with 
commentary by Chakrapanidatta. Varanasi; 
Chaukhamba Surbharati Prakashan; 2014. Chikitsa 
Sthan. 1/3/30;31. 

12. Trikamji Yadavji. Charak Samhita of Agnivesh with 
commentary by Chakrapanidatta. Varanasi; 
Chaukhamba Surbharati Prakashan. Sharir Sthan. 
2014:1/148-49. 

13. Trikamji Yadavji. Charak Samhita of Agnivesh with 
commentary by Chakrapanidatta. Varanasi; 
Chaukhamba Surbharati Prakashan. Sutra Sthan. 
2014:30/28. 

14. Kulkarni R, Girish KJ, Kumar A. Nootropic herbs 
(Medhya Rasayana) in Ayurveda: an update. 
Pharmacogn Rev. 2012 Jul;6(12):147-53. doi: 
10.4103/0973-7847.99949, PMID 23055641. 

15. Verma J, Rathi R, Rathi B. Evaluation of the comparative 
efficacy of Brahmi and Mandookaparni in enhancing 
Memory of different Prakriti healthy male children- a 
double-blind, randomized clinical trial-protocol article. 
Annals RSCB. 2021;25(1):3320-9. 

16. Japang I, Rathi R, Rathi B, Verma J, Pandey VB. 
Evaluation of comparative efficacy of Jyotishmati 
(Celastrus paniculatus wild) and Yastimadhu 
(Glycyrrhiza glabra linn) in enhancing IQ and memory 
of different Prakriti School Going children- A study 
protocol of double-blind randomized clinical Trial. J 
Pharm Res Int. 2021;33(52B):236-44. doi: 
10.9734/jpri/2021/v33i52B33622. 

17. Pase MP, Kean J, Sarris J, Neale C, Scholey AB, Stough 
C. The cognitive-enhancing effects of Bacopa monnieri: 
a systematic review of randomized, controlled human 
clinical trials. J Altern Complement Med. 2012 
Jul;18(7):647-52. doi 10.1089/acm.2011.0367. 

18. Sethiya NK, Nahata A, Singh PK, Mishra SH. 
Neuropharmacological evaluation on four traditional 
herbs used as nervine tonic and commonly available as 
Shankhpushpi in India. J Ayurveda Integr Med. 
2019;10(1):25-31. doi: 10.1016/j.jaim.2017.08.012, 
PMID 29530454. 

19. Squire LR. Memory and brain systems: 1969-2009. J 
Neurosci. 2009;29(41):12711-6. doi: 
10.1523/JNEUROSCI.3575-09.2009, PMID 19828780. 

20. Siegler RS, Alibali MW. Children are thinking. Upper 
saddle river, NJ: Prentice Hall; 2005. 

21. Di Lollo V. Temporal integration in visual Memory. J 
Exp Psychol Gen. 1980;109(1):75-97. doi: 
10.1037/0096-3445.109.1.75, PMID 6445405. 

22. Coltheart M. Ecological necessity of iconic Memory. 
Behav Brain Sci. 1983;6(1):17-8. doi: 
10.1017/S0140525X00014357. 

23. Atkinson RC, Shiffrin RM. Human Memory: a proposed 
system and its control processes. Psychol Learn Motiv. 
1968;2:89-195. doi: 10.1016/S0079-7421(08)60422-3. 

24. Baddeley AP, Hitch GJ. Working Memory. In: Bower 
GA, editor. Recent advances in learning and motivation. 
New York: Academic Press; 1974. p. 47-90. 

25. Baddeley AD, Logie R. Working memory: the multiple 
component model. In: Miyake A, Shah P, editors. 
Models of working Memory: mechanisms of active 
maintenance and executive control. New York: 
Cambridge University Press; 1999. p. 28-61pp. 

26. Baddeley AD. The episodic buffer: a new component of 
working Memory? Trends Cogn Sci. 2000;4(11):417-23. 
doi: 10.1016/S1364-6613(00)01538-2, PMID 11058819. 

27. Luck SJ. Visual short-term Memory. 
Scholarpedia;2(6):3328. doi 10.4249/scholarpedia.3328. 

28. Baddeley AD. The episodic buffer: a new component of 
working Memory? Trends Cogn Sci. 2000;4(11):417-23. 
doi: 10.1016/S1364-6613(00)01538-2, PMID 11058819. 

29. Potter MC. Understanding sentences and scenes: the 
role of conceptual short-term Memory. In: Fleeting 
memories: cognition of brief visual stimuli. 2nd ed 
Coltheart V. Cambridge, MA: MIT Press; 1999. p. 13-
46pp. 

30. Camina E, Güell F. The neuroanatomical, 
neurophysiological and psychological basis of Memory: 
current models and their origins. Front Pharmacol. 
2017;8:438. doi: 10.3389/fphar.2017.00438, PMID 
28713278. 

31. Bisaz R, Travaglia A, Alberini CM. The neurobiological 
bases of memory formation: from physiological 
conditions to psychopathology. Psychopathology. 
2014;47(6):347-56. doi: 10.1159/000363702, PMID 
25301080. 

32. Trikamji Yadavji. Charak Samhita of Agnivesh with 
commentary by Chakrapanidatta. Varanasi; 
Chaukhamba Surbharati Prakashan. Sutra Sthan. 
2014;8/12. 

33. Trikamji Yadavji. Charak Samhita of Agnivesh with 
commentary by Chakrapanidatta. Varanasi; 
Chaukhamba Surbharati Prakashan. Sharir Sthan. 
2014:1/20-21. 

34. Trikamji Yadavji. Ayurvedadeepika commentary on 
Charak Samhita by Chakrapanidatta. Varanasi; 
Chaukhamba Surbharati Prakashan. Sutra Sthan. 
2014;27/350. 

35. Trikamji Yadavji. Charak Samhita of Agnivesh with 
commentary by Chakrapanidatta. Varanasi; 
Chaukhamba Surbharati Prakashan. Sharir Sthan. 
2014:1/98-100. 

36. Trikamji Yadavji. Charak Samhita of Agnivesh with 
commentary by Chakrapanidatta. Varanasi; 
Chaukhamba Surbharati Prakashan. Sutra Sthan. 
2014;1/54. 

37. Trikamji Yadavji. Charak Samhita of Agnivesh with 
commentary by Chakrapanidatta. Varanasi; 
Chaukhamba Surbharati Prakashan. Chikitsa Sthan. 
2014:1/1/7-8. 

38. Ambikadutta S. Sushruta Samhita of Sushruta. part 1. 
Varanasi: Chaukhmbha Sanskrit Sansthan; 2020. 
Chikitsa sthan. p. 28/6-17. 

39. Brahmanand T. Ashtanga Hridayam of Vagbhatta. 
Reprint ed. Delhi: Chaukhambha Sanskrit Pratishthan; 
2009. Uttara sthan, Balopacharaniya Adhyaya. p. 1/42-
49. 

40. Satyapal. Kashyapa Samhita of Vridha Jivaka. Varanasi; 
Chaukhmbha Sanskrit Sansthan. Sutra Sthan 
Lehadhyaya. 2006:4-6. 

41. Chunekar KC, Pandey GS. Bhavprakash nighantu of 
Bhavmishra. Varanasi: Chaukhambha Bharti academy. 
Haritakyadi Varga. 2006;150-51, Karpuradi Varga 75. 

42. Trikamji Yadavji. Charak Samhita of Agnivesh with 
commentary by Chakrapanidatta. Varanasi; 
Chaukhamba Surbharati Prakashan. Vimana Sthan. 
2014:8/5-6. 

https://doi.org/10.3390/nu14163367
https://www.ncbi.nlm.nih.gov/pubmed/36014874
https://doi.org/10.4103/0973-7847.99949
https://www.ncbi.nlm.nih.gov/pubmed/23055641
https://doi.org/10.9734/jpri/2021/v33i52B33622
https://doi.org/10.1089/acm.2011.0367
https://doi.org/10.1016/j.jaim.2017.08.012
https://www.ncbi.nlm.nih.gov/pubmed/29530454
https://doi.org/10.1523/JNEUROSCI.3575-09.2009
https://www.ncbi.nlm.nih.gov/pubmed/19828780
https://doi.org/10.1037/0096-3445.109.1.75
https://www.ncbi.nlm.nih.gov/pubmed/6445405
https://doi.org/10.1017/s0140525x00014357
https://doi.org/10.1016/s0079-7421(08)60422-3
https://doi.org/10.1016/s1364-6613(00)01538-2
https://www.ncbi.nlm.nih.gov/pubmed/11058819
https://doi.org/10.4249/scholarpedia.3328
https://doi.org/10.1016/s1364-6613(00)01538-2
https://www.ncbi.nlm.nih.gov/pubmed/11058819
https://doi.org/10.3389/fphar.2017.00438
https://www.ncbi.nlm.nih.gov/pubmed/28713278
https://doi.org/10.1159/000363702
https://www.ncbi.nlm.nih.gov/pubmed/25301080


 

ijlpr 2023; doi 10.22376/ijlpr.2023.13.5.L30-L41              Ayurveda 

 

 

L38 

 

43. Ambikadutta S. Sushruta Samhita of Sushruta. part 1. 
Varanasi: Chaukhmbha Sanskrit Sansthan; 2020. 
Chikitsa sthan. p. 28/27. 

44. Suliman NA, Mat Taib CN, Mohd Moklas MA, Adenan 
MI, Hidayat Baharuldin MT, Basir R. Establishing natural 
nootropics: recent molecular enhancement influenced 
by natural nootropic. Evid Based Complement Alternat 
Med. 2016;2016:4391375. doi: 10.1155/2016/4391375, 
PMID 27656235. 

45. Colucci L, Bosco M, Rosario Ziello A, Rea R, Amenta 
F, Fasanaro AM. A review of the effectiveness of 
nootropic drugs with cholinergic activity in treating 
cognitive deficit. J Exp Pharmacol. 2012;4:163-72. doi: 
10.2147/JEP.S35326, PMID 27186129. 

46. Davis HP, Squire LR. Protein synthesis and Memory: a 
review. Psychol Bull. 1984;96(3):518-59. doi: 
10.1037/0033-2909.96.3.518, PMID 6096908. 

47. Lamprecht R, LeDoux J. Structural plasticity and 
Memory. Nat Rev Neurosci. 2004;5(1):45-54. doi: 
10.1038/nrn1301, PMID 14708003. 

48. Williams GV, Goldman-Rakic PS. Modulation of 
memory fields by dopamine D1 receptors in the 
prefrontal cortex. Nature. 1995;376(6541):572-5. doi: 
10.1038/376572a0, PMID 7637804. 

49. Krugers HJ, Hoogenraad CC, Groc L. Stress hormones 
and AMPA receptor trafficking in synaptic plasticity and 
Memory. Nat Rev Neurosci. 2010;11(10):675-81. doi: 
10.1038/nrn2913, PMID 20820185. 

50. McGaugh JL, Roozendaal B. Role of adrenal stress 
hormones in forming lasting memories in the brain. 
Curr Opin Neurobiol. 2002;12(2):205-10. doi: 
10.1016/s0959-4388(02)00306-9, PMID 12015238. 

51. Smith MA, Riby LM, Eekelen JA, Foster JK. Glucose 
enhancement of human Memory: a comprehensive 
research review of the glucose memory facilitation 
effect. Neurosci Biobehav Rev. 2011;35(3):770-83. doi: 
10.1016/j.neubiorev.2010.09.008, PMID 20883717. 

52. Sara SJ. Strengthening the shaky trace through retrieval. 
Nat Rev Neurosci. 2000;1(3):212-3. doi: 
10.1038/35044575, PMID 11257910. 

53. Chunekar KC, Pandey GS. Bhavprakash nighantu of 
Bhavmishra. Varanasi: Chaukhambha Bharti academy. 
Guduchyadi Varga. 2006:236-37. 

54. Chunekar KC, Pandey GS. Bhavprakash nighantu of 
Bhavmishra. Varanasi: Chaukhambha Bharti academy. 
Guduchyadi Varga. 2006;228. 

55. Anonymous, Nighantu D. Available as an e-book. p. 
111-2. Karveeradi Varga. Available from: 
https://niimh.nic.in/ebooks/e-
Nighantu/dhanvantarinighantu/?mod=read. 

56. Chunekar KC, Pandey GS. Bhavprakash nighantu of 
Bhavmishra. Varanasi: Chaukhambha Bharti academy. 
Haritakyadi Varga. 2006:91-2. 

57. Anonymous, Nighantu D. Available as an e-book. p. 6-
9. Shatpushpadi Varga. Available from: 
https://niimh.nic.in/ebooks/e-
Nighantu/dhanvantarinighantu/?mod=read. 

58. Singh HK. Brain enhancing ingredients from Āyurvedic 
medicine: quintessential example of Bacopa monniera, 
a narrative review. Nutrients. 2013;5(2):478-97. doi: 
10.3390/nu5020478, PMID 23389306. 

59. Pase MP, Kean J, Sarris J, Neale C, Scholey AB, Stough 
C. The cognitive-enhancing effects of Bacopa monnieri: 
a systematic review of randomized, controlled human 
clinical trials. J Altern Complement Med. 2012 
Jul;18(7):647-52. doi 10.1089/acm.2011.0367. 

60. Aguiar S, Borowski T. Neuropharmacological review of 
the nootropic herb Bacopa monnieri. Rejuvenation Res. 
2013;16(4):313-26. doi: 10.1089/rej.2013.1431, PMID 
23772955. 

61. Chunekar KC, Pandey GS. Bhavprakash nighantu of 
Bhavmishra. Varanasi: Chaukhambha Bharti academy. 
Guduchyadi Varga. 2006:236-37. 

62. Tripathi HP. Madanpal nighantu of Madanpal. Varanasi: 
Chowkhamba Krishandas Academy; 2009. Abhyadi 
varga285-87. 

63. Trikamji Yadavji. Charak Samhita of Agnivesh with 
commentary by Chakrapanidatta. Varanasi; 
Chaukhamba Surbharati Prakashan;2014. Chikitsa 
Sthan. 1/3/30;31. 

64. Veerendra Kumar MH, Gupta YK. Effect of Centella 
asiatica on cognition and oxidative stress in an 
intracerebroventricular streptozotocin model of 
Alzheimer’s disease in rats. Clin Exp Pharmacol Physiol. 
2003 May-Jun;30(5-6):336-42. doi: 10.1046/j.1440-
1681.2003.03842.x, PMID 12859423. 

65. Somchit MN, Sulaiman MR, Zuraini A, Samsuddin LN, 
Somchit N, Israf DA, et al. Antinociceptive and anti-
inflammatory effects of Centella asiatica. Indian J 
Pharmacol. 2004;36:377-80. 

66. Chen Y, Han T, Qin L, Rui Y, Zheng H. Effect of total 
triterpenes from Centella asiatica on the depression 
behavior and amino acid concentration in forced 
swimming mice. Zhong Yao Cai. 2003;26(12):870-3. 
PMID 15058206. 

67. Gupta YK, Veerendra Kumar MH, Srivastava AK. Effect 
of Centella asiatica on pentylenetetrazole-induced 
kindling, cognition, and oxidative stress in rats. 
Pharmacol Biochem Behav. 2003;74(3):579-85. doi: 
10.1016/s0091-3057(02)01044-4, PMID 12543222. 

68. Klövekorn W, Tepe A, Danesch UA. A randomized, 
double-blind, vehicle-controlled, half-side comparison 
with a herbal ointment containing Mahonia aquifolium, 
Viola tricolor, and Centella asiatica for the treatment 
of mild-to-moderate atopic dermatitis. Int J Clin 
Pharmacol Ther. 2007;45(11):583-91. doi: 
10.5414/cpp45583, PMID 18077922. 

69. Wattanathorn J, Mator L, Muchimapura S, Tongun T, 
Pasuriwong O, Piyawatkul N, et al. Positive modulation 
of cognition and mood in the healthy elderly volunteer 
following the administration of Centella asiatica. J 
Ethnopharmacol. 2008;116(2):325-32. doi 
10.1016/j.jep.2007.11.038, PMID 18191355. 

70. Bradwejn J, Zhou Y, Koszycki D, Shlik JA. A Double-
blind, Placebo-controlled Study on the Effects of gotu 
kola (Centella asiatica) on acoustic startle response in 
healthy subjects. J Clin Psychopharmacol. 
2000;20(6):680-4. doi: 10.1097/00004714-200012000-
00015, PMID 11106141. 

71. Tiwari S, Singh S, Patwardhan K, Gehlot S, Gambhir IS. 
Effect of Centella asiatica on mild cognitive impairment 
(MCI) and other common age-related clinical problems. 
Digest J nano mat Biostruct. 2008;3:215-20. 

72. Gohil KJ, Patel JA, Gajjar AK. Pharmacological review 
on Centella asiatica: A potential herbal cure-all. Indian J 
Pharm Sci. 2010;72(5):546-56. doi: 10.4103/0250-
474X.78519, PMID 21694984. 

73. Sethiya NK, Nahata A, Singh PK, Mishra SH. 
Neuropharmacological evaluation on four traditional 
herbs used as nervine tonic and commonly available as 
Shankhpushpi in India. J Ayurveda Integr Med. 

https://doi.org/10.1155/2016/4391375
https://www.ncbi.nlm.nih.gov/pubmed/27656235
https://doi.org/10.2147/JEP.S35326
https://www.ncbi.nlm.nih.gov/pubmed/27186129
https://doi.org/10.1037/0033-2909.96.3.518
https://www.ncbi.nlm.nih.gov/pubmed/6096908
https://doi.org/10.1038/nrn1301
https://www.ncbi.nlm.nih.gov/pubmed/14708003
https://doi.org/10.1038/376572a0
https://www.ncbi.nlm.nih.gov/pubmed/7637804
https://doi.org/10.1038/nrn2913
https://www.ncbi.nlm.nih.gov/pubmed/20820185
https://doi.org/10.1016/s0959-4388(02)00306-9
https://www.ncbi.nlm.nih.gov/pubmed/12015238
https://doi.org/10.1016/j.neubiorev.2010.09.008
https://www.ncbi.nlm.nih.gov/pubmed/20883717
https://doi.org/10.1038/35044575
https://www.ncbi.nlm.nih.gov/pubmed/11257910
https://doi.org/10.3390/nu5020478
https://www.ncbi.nlm.nih.gov/pubmed/23389306
https://doi.org/10.1089/acm.2011.0367
https://doi.org/10.1089/rej.2013.1431
https://www.ncbi.nlm.nih.gov/pubmed/23772955
https://doi.org/10.1046/j.1440-1681.2003.03842.x
https://doi.org/10.1046/j.1440-1681.2003.03842.x
https://www.ncbi.nlm.nih.gov/pubmed/12859423
https://www.ncbi.nlm.nih.gov/pubmed/15058206
https://doi.org/10.1016/s0091-3057(02)01044-4
https://www.ncbi.nlm.nih.gov/pubmed/12543222
https://doi.org/10.5414/cpp45583
https://www.ncbi.nlm.nih.gov/pubmed/18077922
https://doi.org/10.1016/j.jep.2007.11.038
https://www.ncbi.nlm.nih.gov/pubmed/18191355
https://doi.org/10.1097/00004714-200012000-00015
https://doi.org/10.1097/00004714-200012000-00015
https://www.ncbi.nlm.nih.gov/pubmed/11106141
https://doi.org/10.4103/0250-474x.78519
https://doi.org/10.4103/0250-474x.78519
https://www.ncbi.nlm.nih.gov/pubmed/21694984


 

ijlpr 2023; doi 10.22376/ijlpr.2023.13.5.L30-L41              Ayurveda 

 

 

L39 

 

2019;10(1):25-31. doi: 10.1016/j.jaim.2017.08.012, 
PMID 29530454. 

74. Siddiqui NA, Ahmad N, Musthaq N, Chattopadhyaya I, 
Kumria R, Gupta S. Neuropharmacological Profile of 
Extracts of Aerial Parts of Convolvulus pluricaulis 
Choisy in Mice Model. Open Neurol J. 2011;8:11-4. doi: 
10.2174/1874205X01408010011. 

75. Parsania S. A clinical study on Jaladhara and 
Shankhapushpi's (Convolvulus pleuricaulis) role in 
managing Chittodvega (anxiety disorder). Jamnagar: 
Department of Kayachikitsa, IPGT and RA, Gujarat 
Ayurveda University; 2001. 

76. Tripathi B. Ashtang Hridya of Vagbhatta. Delhi; 
Chaukhamba Sanskrit Pratishthan;2009. Uttara 
Sthan:1/27-28. 

77. Si MM, Lou JS, Zhou CX, Shen JN, Wu HH, Yang B, et 
al. Insulin-releasing and alpha-glucosidase inhibitory 
activity of ethyl acetate fraction of Acorus calamus in-
vitro and in-vivo. J Ethnopharmacol. 2010;128(1):154-9. 
doi 10.1016/j.jep.2009.12.044, PMID 20051258. 

78. Thakare MM, Surana SJ. β-asarone modulates 
adipokines and attenuates high-fat diet-induced 
metabolic abnormalities in Wistar rats. Pharmacol Res. 
2016;103:227-35. doi: 10.1016/j.phrs.2015.12.003, 
PMID 26675715. 

79. Kim H, Han TH, Lee SG. Anti-inflammatory activity of 
a water extract of Acorus calamus L. leaves on 
keratinocyte HaCaT cells. J Ethnopharmacol. 
2009;122(1):149-56. doi 10.1016/j.jep.2008.12.011, 
PMID 19146941. 

80. Jayaraman R, Anitha T, Joshi VD. Analgesic and 
anticonvulsant effects of Acorus calamus roots in mice. 
Int J PharmTech Res. 2010;2:552-5. 

81. De A, Singh MS. Acorus calamus linn. Rhizomes extract 
for antidepressant activity in mice model. Adv. Res. 
Pharm Biol. 2013;3:520-5. 

82. Naderi GA, Khalili M, Karimi M, Soltani M. The effect 
of oral and intraperitoneal administration of Acorus 
calamus L. extract on learning and Memory in male rats. 
J Med Plants. 2010;2:46-56. 

83. Bhattacharyya D, Sur TK, Lyle N, Jana U, Debnath PK. 
A clinical study on managing generalized anxiety 
disorder with Vaca (Acorus calamus). Indian J Tradit 
Knowl. 2011;10:668-71. 

84. Pawar M, Magdum P. Clinical study of assessment of the 
therapeutic potential of Vachadi ghrita, a medicated 
ghee formulation on healthy individual's cognition. Int J 
Pharm Sci Res. 2018;9:3408-13. 

85. Sharma V, Sharma R, Gautam DS, Kuca K, Nepovimova 
E, Martins N. Role of Vacha (Acorus calamus linn.) in 
neurological and metabolic disorders: evidence from 
ethnopharmacology, phytochemistry, pharmacology, 
and clinical study. J Clin Med. 2020;9(4):1176. doi: 
10.3390/jcm9041176, PMID 32325895. 

86. Pase MP, Kean J, Sarris J, Neale C, Scholey AB, Stough 
C. The cognitive-enhancing effects of Bacopa monnieri: 
a systematic review of randomized, controlled human 
clinical trials. J Altern Complement Med. 2012 
Jul;18(7):647-52. doi 10.1089/acm.2011.0367. 

87. Tripathi YB, Chaurasia S, Tripathi E, Upadhyay A, 
Dubey GP. Bacopa monniera Linn. as an antioxidant: 
mechanism of action. Indian J Exp Biol. 1996;34(6):523-
6. PMID 8792640. 

88. Singh B, Pandey S, Rumman M, Kumar S, Kushwaha PP, 
Verma R, et al. Neuroprotective and neurorescue 
mode of action of Bacopa monnieri (L.) Wettest in 1-

Methyl-4-phenyl-1,2,3,6-tetrahydropyridine-Induced 
Parkinson's disease: an in silico and in vivo study. Front 
Pharmacol. 2021 Mar 16;12:616413. doi 
10.3389/fphar.2021.616413, PMID 33796021. 

89. Mathew J, Gangadharan G, Kuruvilla KP, Paulose CS. 
Behavioral deficit and decreased GABA receptor 
functional regulation in the hippocampus of epileptic 
rats: effect of Bacopa monnieri. Neurochem Res. 
2011;36(1):7-16. doi: 10.1007/s11064-010-0253-9, 
PMID 20821261. 

90. Chatterjee M, Verma R, Kumari R, Singh S, Verma AK, 
Dwivedi AK, et al. The antipsychotic activity of 
standardized Bacopa extract against ketamine-induced 
experimental psychosis in mice: evidence for the 
involvement of dopaminergic, serotonergic, and 
cholinergic systems. Pharm Biol. 2015;53(12):1850-60. 
doi: 10.3109/13880209.2014.976350, PMID 25856700. 

91. Sairam K, Dorababu M, Goel RK, Bhattacharya SK. 
Antidepressant activity of standardized extract of 
Bacopa monniera in experimental models of depression 
in rats. Phytomedicine. 2002;9(3):207-11. doi: 
10.1078/0944-7113-00116, PMID 12046860. 

92. Bhattacharya SK, Ghosal S. Anxiolytic activity of a 
standardized extract of Bacopa monniera: an 
experimental study. Phytomedicine. 1998;5(2):77-82. 
doi: 10.1016/S0944-7113(98)80001-9, PMID 23195757. 

93. Rai D, Bhatia G, Palit G, Pal R, Singh S, Singh HK. 
Adaptogenic effect of Bacopa monniera (Brahmi). 
Pharmacol Biochem Behav. 2003;75(4):823-30. doi: 
10.1016/s0091-3057(03)00156-4, PMID 12957224. 

94. Vohora SB, Khanna T, Athar M, Ahmad B. Analgesic 
activity of bacosine, a new triterpene isolated from 
Bacopa monnieri. Fitoterapia. 1997;4:361-5. 

95. Mathew M, Subramanian M. Evaluation of the anti-
amyloidogenic potential of nootropic herbal extracts in 
vitro. IJPSR. 2012;3:4276-80. 

96. Das A, Shanker G, Nath C, Pal R, Singh S, Singh H. A 
comparative study in rodents of standardized extracts 
of Bacopa monniera and Ginkgo biloba: 
anticholinesterase and cognitive enhancing activities. 
Pharmacol Biochem Behav. 2002;73(4):893-900. doi: 
10.1016/s0091-3057(02)00940-1, PMID 12213536. 

97. Veerendra Kumar MH, Gupta YK. Effect of Centella 
asiatica on cognition and oxidative stress in an 
intracerebroventricular streptozotocin model of 
Alzheimer’s disease in rats. Clin Exp Pharmacol Physiol. 
2003 May-Jun;30(5-6):336-42. doi: 10.1046/j.1440-
1681.2003.03842.x, PMID 12859423. 

98. Somchit MN, Sulaiman MR, Zuraini A, Samsuddin LN, 
Somchit N, Israf DA, et al. Antinociceptive and anti-
inflammatory effects of Centella asiatica. Indian J 
Pharmacol. 2004;36:377-80. 

99. Tiwari S, Singh S, Patwardhan K, Gehlot S, Gambhir IS. 
Effect of Centella asiatica on mild cognitive impairment 
(MCI) and other common age-related clinical problems. 
Digest J nano mat Biostruct. 2008;3:215-20. 

100. Chen Y, Han T, Qin L, Rui Y, Zheng H. Effect of total 
triterpenes from Centella asiatica on the depression 
behavior and amino acid concentration in forced 
swimming mice. Zhong Yao Cai. 2003;26(12):870-3. 
PMID 15058206. 

101. Ganachari MS, Babu V, Katare S. Neuropharmacology 
of an extract derived from Centella asiatica. Pharm Biol. 
2004;42(3):246-52. doi: 10.1080/13880200490514177. 

102. Wattanathorn J, Mator L, Muchimapura S, Tongun T, 
Pasuriwong O, Piyawatkul N, et al. Positive modulation 

https://doi.org/10.1016/j.jaim.2017.08.012
https://www.ncbi.nlm.nih.gov/pubmed/29530454
https://doi.org/10.2174/1874205x01408010011
https://doi.org/10.1016/j.jep.2009.12.044
https://www.ncbi.nlm.nih.gov/pubmed/20051258
https://doi.org/10.1016/j.phrs.2015.12.003
https://www.ncbi.nlm.nih.gov/pubmed/26675715
https://doi.org/10.1016/j.jep.2008.12.011
https://www.ncbi.nlm.nih.gov/pubmed/19146941
https://doi.org/10.3390/jcm9041176
https://www.ncbi.nlm.nih.gov/pubmed/32325895
https://doi.org/10.1089/acm.2011.0367
https://www.ncbi.nlm.nih.gov/pubmed/8792640
https://doi.org/10.3389/fphar.2021.616413
https://www.ncbi.nlm.nih.gov/pubmed/33796021
https://doi.org/10.1007/s11064-010-0253-9
https://www.ncbi.nlm.nih.gov/pubmed/20821261
https://doi.org/10.3109/13880209.2014.976350
https://www.ncbi.nlm.nih.gov/pubmed/25856700
https://doi.org/10.1078/0944-7113-00116
https://www.ncbi.nlm.nih.gov/pubmed/12046860
https://doi.org/10.1016/S0944-7113(98)80001-9
https://www.ncbi.nlm.nih.gov/pubmed/23195757
https://doi.org/10.1016/s0091-3057(03)00156-4
https://www.ncbi.nlm.nih.gov/pubmed/12957224
https://doi.org/10.1016/s0091-3057(02)00940-1
https://www.ncbi.nlm.nih.gov/pubmed/12213536
https://doi.org/10.1046/j.1440-1681.2003.03842.x
https://doi.org/10.1046/j.1440-1681.2003.03842.x
https://www.ncbi.nlm.nih.gov/pubmed/12859423
https://www.ncbi.nlm.nih.gov/pubmed/15058206
https://doi.org/10.1080/13880200490514177


 

ijlpr 2023; doi 10.22376/ijlpr.2023.13.5.L30-L41              Ayurveda 

 

 

L40 

 

of cognition and mood in the healthy elderly volunteer 
following the administration of Centella asiatica. J 
Ethnopharmacol. 2008;116(2):325-32. doi 
10.1016/j.jep.2007.11.038, PMID 18191355. 

103. Bradwejn J, Zhou Y, Koszycki D, Shlik JA. A Double-
blind, Placebo-controlled Study on the Effects of gotu 
kola (Centella asiatica) on acoustic startle response in 
healthy subjects. J Clin Psychopharmacol. 
2000;20(6):680-4. doi: 10.1097/00004714-200012000-
00015, PMID 11106141. 

104. Sethiya NK, Nahata A, Mishra SH, Dixit VK. An update 
on Shankhpushpi, a cognition-boosting Ayurvedic 
medicine. Zhong Xi Yi Jie He Xue Bao. 
2009;7(11):1001-22. doi: 10.3736/jcim20091101, PMID 
19912732. 

105. Kaushik R. Studying the pharmacological basis of an 
antiepileptic ayurvedic formulation-Sarasvata churna. 
Int J Green Pharm. 2017;1:62-8. 

106. Shalam MD, Shantakumar SM, Narasu ML. 
Pharmacological and biochemical evidence for the 
antidepressant effect of the herbal preparation Trans-
01. Indian J Pharmacol. 2007;39(5):231-4. doi: 
10.4103/0253-7613.37273. 

107. Agarwal P, Sharma B, Alok S. Screening of anti-
inflammatory and anti-analgesic activity of Convolvulus 
pluricaulis Choisy. Int J Pharm Sci Res. 2014;5:2458-63. 

108. Olakkaran S, Antony A. Convolvulus pluricaulis 
(Shankhapushpi) ameliorates human microtubule-

associated protein tau (hMAPτ) induced neurotoxicity 
in Alzheimer’s disease Drosophila model. J Chem 
Neuroanat. 2017;95:115-22. 

109. Siddiqui NA, Ahmad N, Mushtaq N, Chattopadhyaya I, 
Kumria R, Gupta S. Neuropharmacological profile of 
extracts of aerial parts of Convolvulus pluricaulis 
Choisy in mice model. Open Neurol J. 2014;8:11-4. doi: 
10.2174/1874205X01408010011, PMID 25110532. 

110. Bhalerao SA, Verma DR, Teli NC, Trikannad AA. 
Ethnobotany, phytochemistry and pharmacology of 
Convolvulus pluricaulis, Choisy. Res J Pharm Biol Chem 
Sci. 2014;5:629-36. 

111. Mudgal V. Studies on medicinal properties of 
Convolvulus pluricaulis and Boerhaavia diffusa. Planta 
Med. 1975;28(1):62-8. doi: 10.1055/s-0028-1097830, 
PMID 1178789. 

112. Dubey GP, Pathak SR, Gupta BS. The combined effect 
of Brahmi (Bacopa monniera) and Shankhpushpi 
(Convolvulus pluricaulis) on cognitive functions. 
Pharmacopsychoecol. 1994;7:249-51. 

113. Devi SA, Ganjewala D. Antioxidant activities of 
methanolic extracts of sweet-flag (Acorus calamus) 
leaves and rhizomes. J Herbs Spices Med Plants. 
2011;17(1):1-11. doi 10.1080/10496475.2010.509659. 

114. Jain DK, Gupta S, Jain R, Jain N. Anti-inflammatory 
activity of 80% ethanolic extract of Acorus calamus 
Linn. Leaves in albino rats. Res J Pharm Technol. 
2010;3:882-4. 

115. Chandrashekar R, Adake P, Rao SN. Anticonvulsant 
activity of ethanolic extract of Acorus calamus rhizome 
in swiss albino mice. J Sci Innov Res. 2013;2:846-51. 

116. De A, Singh MS. Acorus calamus linn. Rhizomes extract 
for antidepressant activity in mice model. Adv. Res. 
Pharm Biol. 2013;3:520-5. 

117. Shukla PK, Khanna VK, Ali MM, Maurya R, Khan MY, 
Srimal RC. Neuroprotective effect of Acorus calamus 
against middle cerebral artery occlusion–induced 

ischemia in the rat. Hum Exp Toxicol. 2006;25(4):187-
94. doi: 10.1191/0960327106ht613oa, PMID 16696294. 

118. Squire LR. Memory and brain systems: 1969-2009. J 
Neurosci. 2009;29(41):12711-6. doi: 
10.1523/JNEUROSCI.3575-09.2009, PMID 19828780. 

119. India State-Level Disease Burden Initiative Mental 
Disorders Collaborators. The burden of mental 
disorders across India: the Global Burden of Disease 
Study 1990-2017. Lancet Psychiatry. 2020;7(2):148-61. 
doi: 10.1016/S2215-0366(19)30475-4, PMID 31879245. 

120. Youngs MA, Lee SE, Mireku MO, Sharma D, Kramer 
RSS. Mindfulness meditation improves short-term 
visual Memory. Psychol Rep. 2021 Aug;124(4):1673-86. 
doi 10.1177/0033294120926670. PMID 32448056. 

121. Dhuri KD, Bodhe PV, Vaidya AB. Shirodhara: A psycho-
physiological profile in healthy volunteers. J Ayurveda 
Integr Med. 2013 Jan;4(1):40-4. doi: 10.4103/0975-
9476.109550, PMID 23741161. 

122. Trikamji Yadavji. Charak Samhita of Agnivesh with 
commentary by Chakrapanidatta. Varanasi; 
Chaukhamba Surbharati Prakashan. Sutra Sthan. 
2014;18/51. 

123. Trikamji Yadavji. Charak Samhita of Agnivesh with 
commentary by Chakrapanidatta. Varanasi; 
Chaukhamba Surbharati Prakashan. Sutra Sthan. 
2014;18/51. 

124. Kumar N, Abichandani LG, Thawani V, Gharpure KJ, 
Naidu MU, Venkat Ramana G. Efficacy of standardized 
extract of Bacopa monnieri (Bacognize®) on cognitive 
functions of medical students: A six-week, randomized 
placebo-controlled Trial. Evid Based Complement 
Alternat Med. 2016;2016:4103423. doi: 
10.1155/2016/4103423, PMID 27803728. 

125. Peth-Nui T, Wattanathorn J, Muchimapura S, Tong-Un 
T, Piyavhatkul N, Rangseekajee P et al. Effects of 12-
week Bacopa monnieri consumption on attention, 
cognitive processing, working Memory, and functions 
of both cholinergic and monoaminergic systems in 
healthy elderly volunteers. Evid Based Complement 
Alternat Med. 2012;2012:606424. doi: 
10.1155/2012/606424, PMID 23320031. 

126. Dave UP, Dingankar SR, Saxena VS, Joseph JA, 
Bethapudi B, Agarwal A, et al. An open-label study to 
elucidate the effects of standardized Bacopa monnieri 
extract in the management of symptoms of attention-
deficit hyperactivity disorder in children. Adv Mind 
Body Med. 2014 Spring;28(2):10-5. PMID 24682000. 

127. Amin H, Sharma R. Nootropic efficacy of Satvavajaya 
Chikitsa and Ayurvedic drug therapy: A comparative 
clinical exposition. Int J Yoga. 2015 Jul-Dec;8(2):109-16. 
doi: 10.4103/0973-6131.158473, PMID 26170589. 

128. Trikamji Yadavji. Charak Samhita of Agnivesh with 
commentary by Chakrapanidatta. Varanasi; 
Chaukhamba Surbharati Prakashan. Sutra Sthan. 
2014;18/50. 

129. Trikamji Yadavji. Charak Samhita of Agnivesh with 
commentary by Chakrapanidatta. Varanasi; 
Chaukhamba Surbharati Prakashan. Sharir Sthan. 
2014:1/99-101. 

130. Liu SJ, Yang C, Zhang Y, Su RY, Chen JL, Jiao MM, et al. 
Neuroprotective effect of β-asarone against 
Alzheimer’s disease: regulation of synaptic plasticity by 
increased expression of SYP and GluR1. Drug Des Dev 
Ther. 2016;10:1461-9. 

131. Ning B, Deng M, Zhang Q, Wang N, Fang Y. β-asarone 
inhibits IRE1/XBP1 endoplasmic reticulum stress 

https://doi.org/10.1016/j.jep.2007.11.038
https://www.ncbi.nlm.nih.gov/pubmed/18191355
https://doi.org/10.1097/00004714-200012000-00015
https://doi.org/10.1097/00004714-200012000-00015
https://www.ncbi.nlm.nih.gov/pubmed/11106141
https://doi.org/10.3736/jcim20091101
https://www.ncbi.nlm.nih.gov/pubmed/19912732
https://doi.org/10.4103/0253-7613.37273
https://doi.org/10.2174/1874205x01408010011
https://www.ncbi.nlm.nih.gov/pubmed/25110532
https://doi.org/10.1055/s-0028-1097830
https://www.ncbi.nlm.nih.gov/pubmed/1178789
https://doi.org/10.1080/10496475.2010.509659
https://doi.org/10.1191/0960327106ht613oa
https://www.ncbi.nlm.nih.gov/pubmed/16696294
https://doi.org/10.1523/JNEUROSCI.3575-09.2009
https://www.ncbi.nlm.nih.gov/pubmed/19828780
https://doi.org/10.1016/S2215-0366(19)30475-4
https://www.ncbi.nlm.nih.gov/pubmed/31879245
https://doi.org/10.1177/0033294120926670
https://www.ncbi.nlm.nih.gov/pubmed/32448056
https://doi.org/10.4103/0975-9476.109550
https://doi.org/10.4103/0975-9476.109550
https://www.ncbi.nlm.nih.gov/pubmed/23741161
https://doi.org/10.1155/2016/4103423
https://www.ncbi.nlm.nih.gov/pubmed/27803728
https://doi.org/10.1155/2012/606424
https://www.ncbi.nlm.nih.gov/pubmed/23320031
https://www.ncbi.nlm.nih.gov/pubmed/24682000
https://doi.org/10.4103/0973-6131.158473
https://www.ncbi.nlm.nih.gov/pubmed/26170589


 

ijlpr 2023; doi 10.22376/ijlpr.2023.13.5.L30-L41              Ayurveda 

 

 

L41 

 

pathway in 6-OHDA-induced parkinsonian rats. 
Neurochem Res. 2016;41(8):2097-101. doi: 
10.1007/s11064-016-1922-0, PMID 27097550. 

132. Bhattacharyya D, Sur TK, Lyle N, Jana U, Debnath PK. 
A clinical study on managing generalized anxiety 
disorder with Vaca (Acorus calamus). Indian J Tradit 
Knowl. 2011;10:668-71. 

133. Singh AK, Ravishankar B, Sharma PP, Pandaya T. Clinical 
study of the anti-hyperlipidaemic activity of Vacha 
(Acorus calamus linn) w.s.r to sthaulya. Int Ayurvedic J. 
2017;5:1-8. 

134. Rathi B, Rathi R. Principles of ethical Ayurveda 
prescription writing in clinical practice: A literature 

review. J Datta Meghe Inst Med Sci Univ. 
2019;14(6):S97-102. doi: 
10.4103/jdmimsu.jdmimsu_213_19. 

135. Verma J, Rathi R, Rathi B, Pandey VB, Dwivedi P, Japang 
I. A critical appraisal of Prakriti assessment in children- 
challenges and solutions. Drugs Cell Ther Hematol. 
2021;10(1):3738-49. 

136. Pandey VB, Rathi RB, Rathi B, Verma J. Evaluation of 
Comparative Efficacy of Brahmi vs. Haritaki Extract in 
the Management of Academic Stress in Adolescent 
Students- A Prakriti based Double-blind Randomized 
Controlled Trial. J Pharm Res Int. 2021;33(48A):159-
69. doi: 10.9734/jpri/2021/v33i48A33233.

 

https://doi.org/10.1007/s11064-016-1922-0
https://www.ncbi.nlm.nih.gov/pubmed/27097550
https://doi.org/10.4103/jdmimsu.jdmimsu_213_19
https://doi.org/10.9734/jpri/2021/v33i48A33233



