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ABSTRACT

Acorus calamus L., known in Ayurveda as Vacha, is a semi-aquatic perennial herb with a rich history of medicinal use
spanning millennia. Revered in classical Ayurvedic texts, it holds a preeminent position as a Medhya Rasayana—a
substance that nourishes and rejuvenates the intellect. Traditionally, its rhizome has been employed to enhance
memory, intellect, and speech, and to manage a spectrum of neurological disorders including epilepsy and anxiety. Its
therapeutic applications also extend to the gastrointestinal and respiratory systems, where it is used to correct digestive
insufficiencies and resolve congestive conditions. However, the therapeutic utility of A. calamus is shadowed by
significant safety concerns, primarily due to the presence of PB-asarone, a phenylpropanoid constituent with
demonstrated genotoxic and carcinogenic properties. This toxicity is particularly pronounced in the tetraploid variety
of the plant commonly found in India. In response to this inherent risk, Ayurvedic pharmacology developed a
sophisticated detoxification process known as Shodhana (purification), a multi-stage pharmaceutical procedure
designed to reduce B-asarone content and render the herb safe for clinical use. Modern scientific investigations have
begun to validate this ancient practice, confirming that Shodhana effectively decreases B-asarone levels through
volatilization. Furthermore, contemporary pharmacological studies have provided evidence for the neuroprotective,
nootropic, antispasmodic, antimicrobial, and bronchodilatory properties of A. calamus, elucidating the biochemical
mechanisms that underpin its traditional therapeutic claims. Despite this convergence of ancient wisdom and modern
science, a significant gap persists in human clinical research. This review provides a comprehensive analysis of the
therapeutic value of Vacha from an Ayurvedic perspective, examining its historical significance, pharmacodynamic
properties, traditional applications, the critical issue of asarone toxicity, the scientific basis of its purification, and the
current state of pharmacological validation. It concludes that while purified Vacha holds immense promise, its
integration into evidence-based global medicine is contingent upon rigorous, well-designed human clinical trials using
standardized, detoxified preparations.

Keywords: Acorus Calamus, Vacha, Ayurveda, Medhya Rasayana, Nootropic, Neuroprotective, B-Asarone (Beta-
Asarone), Cognitive Enhancement, Memory, Speech Disorders, Sweet Flag.
1. INTRODUCTION

Identity and Distribution of Acorus calamus L.

Acorus calamus L., a member of the Acoraceae family, is a tall, perennial, semi-aquatic monocotyledonous herb." It is
commonly found in marshy and wetland habitats, thriving along the edges of streams and lakes. The plant is native to
a wide geographical range, including Central Asia, Eastern Europe, and parts of North America, and is cultivated
extensively throughout India, particularly in the moist regions of Manipur, the Naga Hills, and Kashmir.*

Morphologically, A. calamus is often mistaken for iris due to its sword-shaped, erect basal leaves that can grow up to
2 meters in height.! These bright green leaves are distinguished by a prominent midvein and slightly wavy margins;
when crushed, they emit a pleasant, citrus-like fragrance.” The plant propagates primarily through its stout, creeping,
and branched rhizome, which is the principal part used for medicinal purposes. The rhizome is aromatic, light brown
or pinkish-green externally, and whitish-pink internally, with a pungent and bitter taste.> The inflorescence is a spadix,
a cylindrical structure 3-8 cm long, densely covered with small, greenish-yellow flowers, which appears from the side
of a leaf-like stem.!

Historical Significance: From Vedic Texts to Classical Samhitas

The medicinal use of A. calamus is deeply rooted in antiquity, with its earliest documented applications found in the
sacred texts of the Vedic period. The Atharva Veda mentions Vacha being used as a praashana (a confection or
linctus, often given to newborns) and worn as an amulet to promote well-being.** The Vedic commentator Acharya
Sayana explicitly noted that the herb improves intelligence and speech, establishing its role as a cognitive enhancer
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from the very dawn of Indian medicine.**

During the subsequent Samhita period (c. 1500 BCE - 400 CE), Vacha was systematically classified and its
therapeutic indications were further refined by the great sages of Ayurveda. Acharya Charaka, in the Charaka
Samhita, included Vacha in several important categories (ganas), such as Sanjnasthapana (restorers of consciousness)
and Lekhaniya (herbs with a scraping or reducing action), and listed it as a key ingredient in powerful rejuvenating
formulations like Brahma Rasayana, designed to promote medha (intellect) and smriti (memory).** Similarly, Acharya
Sushruta, in the Sushruta Samhita, advocated for its use as a single drug to enhance memory.™ This consistent
emphasis cemented its status as a premier Medhya (intellect-promoting) and Rasayana (rejuvenating) herb in the
classical Ayurvedic tradition.

The herb's nomenclature itself reflects its historical applications. The genus name 'Acorus' is derived from the Greek
word 'acoron’, meaning ‘pupil’, a reference to its traditional use in treating eye ailments.®> More revealing is its primary
Sanskrit name, Vacha, which literally translates to "speech”.! This is not merely a descriptive label but a functional
one, encapsulating its most celebrated therapeutic purpose. The direct etymological link between its name and its
primary, historically documented use for enhancing vocal clarity and cognitive expression is a profound example of
how ancient medical systems encoded a herb's principal clinical action into its very identity. This suggests that through
generations of empirical observation, ancient physicians identified its most reliable effect—its impact on the central

Fig 1: Acorus calamus L &
Vernacular Names and Global Recognition

The widespread use of A. calamus across different cultures is reflected in its multitude of vernacular names. In
English, it is commonly known as Sweet Flag, Calamus, Sweet Rush, or Myrtle Grass.” Within India, its integration
into regional healing traditions has given rise to numerous local names. It is known as Bach or Ghorbach in Hindi,
Vekhand in Marathi, Baje in Kannada, Vasambu in Tamil, and Vayambu in Malayalam.® This rich tapestry of names
underscores its enduring importance and widespread acceptance in the traditional healthcare systems of the Indian
subcontinent.

Vacha in the Ayurvedic Pharmacopoeia (Dravyaguna)

Dravyaguna Vigyan is the branch of Ayurveda that deals with the principles of pharmacology, encompassing the
identification, properties, actions, and therapeutic uses of medicinal substances. According to these principles, the
therapeutic potential of Vacha is defined by its unique energetic profile.

Energetic Properties: Rasa, Guna, Virya, and Vipaka

The pharmacodynamic properties of Vacha are systematically categorized in classical Ayurvedic texts. These

properties determine how the substance interacts with the body's physiological systems and are fundamental to
understanding its therapeutic applications.’® The energetic profile of Vacha is summarized in Table 1.

® Rasa (Taste): Vacha possesses a combination of Katu (Pungent) and Tikta (Bitter) tastes. The pungent taste
stimulates digestion and circulation, while the bitter taste has purifying, detoxifying, and cooling effects, despite the
herb's overall heating nature.

e Guna (Qualities): Its primary qualities are Laghu (Light), Teekshna (Sharp, Piercing), and Ruksha (Dry). The light
quality makes it easy to digest and assimilate. Its sharp and piercing nature allows it to penetrate deep into the tissues
and clear obstructions in the body's channels (srotas). The dry quality helps to absorb excess moisture and secretions.

e Virya (Potency): Vacha has an Ushna Virya (Hot Potency). This heating energy is what drives its metabolic and
circulatory actions, helping to kindle the digestive fire (Agni) and counteract cold, stagnant conditions.

e Vipaka (Post-digestive Effect): The post-digestive effect of Vacha is Katu (Pungent). This means that after initial
digestion, its long-term effect on the body is heating, drying, and stimulating, further reinforcing its primary actions.
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Table 1: Ayurvedic Pharmacodynamic Properties (Dravyaguna) of Vacha (Acorus calamus L.)

Ayurvedic Property Description

Rasa (Taste) Katu (Pungent), Tikta (Bitter)

Guna (Qualities) Laghu (Light), Teekshna (Sharp/Piercing), Ruksha

(Dry)
Virya (Potency) Ushna (Hot)
Vipaka (Post-digestive Effect) Katu (Pungent)
Dosha Effect Kapha-Vata Shamaka (Pacifies Kapha and Vata)

Source:

Effect on Doshas and Prabhava (Special Action)

Based on its energetic profile, Vacha is primarily recognized as a Kapha-Vata Shamaka, meaning it pacifies and
reduces imbalances of the Kapha and Vata doshas.™ Its hot, sharp, and dry qualities directly counteract the cold,
heavy, and moist nature of Kapha, while its heating energy helps to alleviate the cold and erratic nature of Vata.
Beyond these predictable effects, Ayurveda attributes a Prabhava to certain herbs. Prabhava is a specific, unique
therapeutic action that cannot be explained solely by the herb's Rasa, Guna, Virya, and Vipaka. For Vacha, its
Prabhava is unequivocally Medhya—the ability to specifically nourish and enhance the intellect and cognitive
functions.”® This special action on the mind and nervous system is considered its most profound and defining
therapeutic gift.

Classical Ayurvedic Actions (Karma)

The energetic properties of Vacha translate into a range of specific therapeutic actions, or Karma, described in
classical texts. These actions form the basis for its clinical use:

e Medhya: As its Prabhava, this is its primary action of enhancing intellect, memory, and comprehension.*

e Sanjnasthapana: It restores consciousness and alertness, making it useful in conditions of fainting, stupor, or
mental fog.!

e Deepana and Pachana: It acts as an appetizer by kindling the digestive fire (Agni) and aids in the digestion of
food and metabolic waste (Ama).*

e Vatanuloman: It facilitates the normal, downward flow of Vata dosha in the gastrointestinal tract, thereby
relieving bloating, flatulence, and colic.’

e Kanthya: It is beneficial for the throat and voice, improving vocal clarity and treating hoarseness.

e Lekhaniya: It possesses a scraping action that helps to remove accumulated toxins (Ama), clear blockages in the
channels (srotas), and reduce excess adipose tissue.'

e Krimighna: It has anthelmintic and antimicrobial properties, effective in destroying intestinal worms and other
pathogens.**

e Vamaka: In higher doses, it acts as an emetic, used therapeutically to induce vomiting in Panchakarma procedures
to eliminate excess Kapha from the stomach and respiratory tract.*

Traditional Therapeutic Applications in Ayurveda

The unique pharmacodynamic profile of Vacha makes it a versatile remedy in the Ayurvedic clinical setting, with
applications spanning the nervous, digestive, and respiratory systems. These uses are not disparate but are
interconnected through the Ayurvedic understanding of physiology, where mental clarity is seen as dependent on the
clarity of the body's channels.

The Premier Medhya Rasayana: Enhancing Intellect, Memory, and Speech

The most celebrated and primary application of Vacha in Ayurveda is as a Medhya Rasayana, or brain tonic. It is
traditionally used to sharpen the mind and enhance all facets of cognitive function. This includes improving Smriti
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(memory and recall), Dhi (power of acquisition), and Dhriti (power of retention).™* Its Sanskrit name, Vacha, directly
points to its efficacy in improving Vak (speech), making it a specific remedy for speech disorders, including
stammering and delayed speech development in children.® The traditional method of administration for cognitive
enhancement often involves giving a small amount of Vacha powder mixed with honey or medicated ghee (ghrita), a
practice that continues to this day.°

Management of Neurological and Psychological Disorders (Manovikara)

Beyond general cognitive enhancement, classical texts advocate for Vacha in the management of more severe
neurological and psychological conditions. It is a key herb in the treatment of Apasmara (epilepsy), where its channel-
clearing and nervine-stabilizing properties are believed to help prevent seizures.® It is also indicated for Unmada (a
broad term for insanity or psychosis) and other conditions characterized by mental confusion, hysteria, and loss of
consciousness.™® As a nervine tonic, it is used to calm the mind, reduce anxiety, alleviate stress, and manage nervous
exhaustion.®®

Role in Gastrointestinal Health (Annavaha Srotas)

In the realm of digestive health, Vacha's pungent taste and hot potency make it an excellent remedy for conditions of
Agnimandya (low digestive fire). Its Deepana (appetizer) and Pachana (digestive) actions stimulate metabolism,
improve appetite, and help digest food effectively, preventing the formation of Ama (metabolic toxins).® Its
Vatanuloman property, which normalizes the flow of Vata, makes it highly effective for relieving gaseous distension,
bloating, flatulence, and spasmodic abdominal pain (colic)." Furthermore, its Krimighna (anthelmintic) action is
utilized to treat intestinal worm infestations, and it is also used in managing chronic diarrhea and dysentery.®

Efficacy in Respiratory Ailments (Pranavaha Srotas)

Vacha is a potent remedy for respiratory disorders, particularly those dominated by an excess of Kapha dosha. Its
sharp (Teekshna) and heating (Ushna) qualities help to liquefy and expel thick, stagnant mucus from the respiratory
tract. This expectorant action makes it valuable in the treatment of productive cough, common cold, sinusitis,
bronchitis, and asthma.® By clearing congestion from the airways (Pranavaha Srotas), it promotes easier breathing and
restores normal respiratory function.

The therapeutic profile of Vacha exemplifies a holistic, systems-based approach. While its primary action is on the
nervous system, its secondary effects on the digestive and respiratory systems are not coincidental. In Ayurvedic
physiology, the accumulation of undigested metabolic waste (Ama) and excess mucus (Kapha) can obstruct the body's
channels (srotas), leading to a dulling of the mind and intellect. The sharp, hot, and scraping qualities of Vacha are
perfectly suited to clear precisely this type of systemic obstruction. Therefore, its ability to clear the digestive and
respiratory tracts is seen as a crucial supportive action that enhances its primary Medhya effect on the brain. It clears
the physical channels so that the mental channels can function with clarity, a classic demonstration of Ayurveda's
integrated model of health.

Phytochemistry and the Double-Edged Sword of Asarones
Modern phytochemical analysis has revealed the complex chemical composition of the A. calamus rhizome,

identifying the compounds responsible for both its therapeutic effects and its significant toxicity. This duality presents
a critical challenge that must be understood to appreciate its use in medicine.

Major Chemical Constituents of the Rhizome

The rhizome of A. calamus is rich in a volatile essential oil, which is the primary source of its bioactive compounds.
The most significant of these are the phenylpropanoids, particularly a-asarone and B-asarone, which are isomers that
often constitute the major portion of the oil.®® Other important constituents include various monoterpenes and
sesquiterpenoids such as camphor, camphene, shyobunone, and acorenone.?* In addition to the essential oil, the
rhizome also contains a variety of other phytochemicals, including alkaloids (e.g., acorine), flavonoids, saponins,
tannins, lignans, and sterols, which contribute to its overall therapeutic profile.?®

Toxicology and Safety Concerns: The Carcinogenicity of §-Asarone

Despite its long history of medicinal use, A. calamus carries a significant toxicological risk, primarily attributed to -
asarone. Numerous scientific studies have demonstrated that B-asarone is dose-dependently genotoxic, mutagenic, and
carcinogenic.”? It has been shown to induce unscheduled DNA synthesis in liver cells (hepatocytes), a marker of
genotoxic potential.’ This evidence led to stringent regulatory actions; in 1968, the United States Food and Drug
Administration (FDA) banned the use of A. calamus and its derivatives as a food additive or human food product.®

Beyond its carcinogenic potential, high doses of the herb or its isolated compounds can cause other adverse effects,
including nausea, prolonged vomiting, and central nervous system depression.® Due to its sedative properties, it may
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interact with other CNS depressants, and its potential to lower blood pressure suggests a possible interaction with
antihypertensive medications.®® These safety concerns underscore the critical importance of proper processing and
dosage when considering A. calamus for therapeutic purposes.

Variation in B-Asarone Content Across Plant Cytotypes

A crucial factor in the toxicology of A. calamus is the remarkable variation in B-asarone content across different
cytotypes (varieties with different chromosome numbers) of the plant. This genetic diversity has profound
implications for the safety and use of the herb from different geographical regions.*’

e Diploid (2x) Variety: This cytotype, native to North America and parts of Eastern Asia, is scientifically
significant because it is virtually free of p-asarone.’

e Triploid (3x) Variety: The triploid form, commonly found in Europe, is an infertile hybrid that contains low to
moderate levels of -asarone, typically less than 15% of the essential oil.°

e Tetraploid (4x) Variety: This cytotype, which is the predominant variety found in India and other parts of Asia, is
characterized by extremely high concentrations of B-asarone, ranging from 70% to as high as 96% of the essential oil.’
This variation provides a scientific explanation for the historical paradox of Vacha being both a revered medicine and
a known toxin. It reveals that the ancient Ayurvedic physicians of India were empirically working with the most
potent, and simultaneously the most toxic, variety of the plant. They did not have the option of using a non-toxic
diploid variety. This challenge—how to harness the therapeutic benefits of a powerful local herb while neutralizing its
inherent danger—appears to have been the driving force behind the development of the sophisticated pharmaceutical
processing methods unique to Ayurveda. This necessity became the mother of invention, leading directly to the
practice of Shodhana.

The Ayurvedic Solution to Toxicity: The Science of Vacha Shodhana

Faced with the dual nature of Vacha, Ayurvedic practitioners developed a specific pharmaceutical process known as
Shodhana to mitigate its toxicity and prepare it for safe medicinal use. This ancient practice is now being validated by
modern analytical techniques.

The Principle and Necessity of Shodhana (Purification)

Shodhana is a fundamental concept in Ayurvedic pharmaceutics (Rasa Shastra and Bhaishajya Kalpana). It refers to a
series of purificatory, detoxification, and potentiation procedures applied to raw medicinal substances—especially
minerals, metals, and certain toxic plants—before they are used in formulations.* The goal of Shodhana is twofold: to
remove or neutralize toxic components and physical impurities, and to enhance the therapeutic properties of the
substance, a process known as gunantardhana (transformation of properties).** The fact that classical texts like the
Chakradatta and Bhaishajya Ratnavali prescribe Shodhana for a plant like Vacha indicates a clear, long-standing
awareness among ancient physicians of its potential for adverse effects, even without knowledge of specific chemical
compounds.*®

The Classical Procedure for Purifying Vacha

The conventional Shodhana process for Vacha is a meticulous, multi-stage procedure involving sequential boiling in
specific liquid media, followed by a final steaming step. While minor variations exist, a common method described in
authoritative texts involves the following steps °:

1. First Boiling: The raw Vacha rhizomes are boiled in Gomutra (cow's urine) for a period of one prahar
(approximately 3 hours).

2. Second Boiling: The rhizomes are then removed and boiled for another 3 hours in Gorakhmundi Kwath, a
decoction of the plant Sphaeranthus indicus.

3. Third Boiling: Following this, the rhizomes undergo a third boiling for 3 hours in Panchapallav Kwath. This is a
decoction made from the barks of five different trees, typically from the Ficus genus, such as Vata (Ficus
benghalensis), Udumbara (Ficus racemosa), and Ashwattha (Ficus religiosa).*®

4. Washing and Steaming: After the sequential boiling, the rhizomes are washed with Gandhodak (aromatic water)
and then subjected to Svedana (fomentation or steaming) using Gandhodak for about an hour.’

This elaborate process is not a simple cleaning ritual but a sophisticated pharmaceutical technique. The choice of
specific media—alkaline Gomutra, and two distinct herbal decoctions—suggests a complex, pre-scientific
understanding of chemical interactions. While heat is the primary driver of detoxification, each medium likely
contributes uniquely to the process. The alkaline nature of Gomutra could facilitate certain chemical reactions, while
the herbal decoctions introduce their own phytochemicals (e.g., tannins from the barks) that may form complexes or
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catalyze the transformation of compounds within the Vacha rhizome. This multi-step chemical processing was
designed to optimize the drug's safety and efficacy profile long before the advent of modern chemistry.

Modern Scientific Interpretation: Reduction of p-Asarone Content

Modern analytical studies have provided a clear scientific rationale for the practice of Vacha Shodhana. Research
investigating the chemical changes that occur during this process has demonstrated a significant reduction in the
concentration of B-asarone in the purified (Shodhita) rhizome compared to the raw material.® The primary mechanism
responsible for this reduction is the volatilization of the heat-sensitive B-asarone during the prolonged, nine-hour
boiling process. This is essentially an ancient form of steam distillation.® By scientifically confirming that the
traditional detoxification method effectively removes the principal toxic compound, modern research has validated the
empirical wisdom and keen observational skills of ancient Ayurvedic practitioners.

Modern Pharmacological Validation of Ayurvedic Claims

In recent decades, a growing body of preclinical research has begun to investigate the pharmacological activities of A.
calamus, providing scientific evidence that corroborates many of its traditional Ayurvedic uses. These studies are
elucidating the specific biochemical mechanisms that underlie the holistic actions described in classical texts, creating
a powerful bridge between the two systems of knowledge.

Neuroprotective and Nootropic Effects: Corroborating the Medhya Property

Numerous animal and in-vitro studies have lent support to Vacha's esteemed status as a Medhya herb. Extracts of A.
calamus and its active constituents have demonstrated significant neuroprotective effects in various experimental
models. For instance, studies have shown that the extract can protect against neuronal damage in models of cerebral
ischemia (stroke) and traumatic brain injury, largely attributed to its potent antioxidant and anti-inflammatory
properties.®® It has also been shown to attenuate neuropathic pain by mitigating oxidative stress and inflammation in
nerve tissues.*

Furthermore, research has directly investigated its nootropic (cognitive-enhancing) effects. In animal models of
neuroinflammation-induced memory impairment, oral administration of A. calamus extract was found to prevent
memory deficits, reduce anxiety-like behaviors, and normalize levels of endogenous antioxidant enzymes in the
hippocampus.®® Studies using isolated compounds, including a-asarone and low doses of B-asarone, have also shown
the ability to preserve cognitive function in rats.?® These findings provide a strong scientific basis for the Ayurvedic
claim that Vacha enhances memory and intellect, linking this outcome to mechanisms of antioxidation, anti-
inflammation, and direct neuronal protection.

Antispasmodic and Antimicrobial Actions on the Gastrointestinal Tract

The traditional use of Vacha for digestive ailments such as colic, cramps, and diarrhea has also been validated by
modern pharmacology. Studies on isolated rabbit jejunum preparations have shown that A. calamus extract exerts a
potent antispasmodic effect by inhibiting smooth muscle contractions.®? The mechanism for this action has been
identified as calcium channel blockade, similar to the action of the pharmaceutical drug verapamil.>® This provides a
clear molecular explanation for the Ayurvedic action of Shulaghna (pain-relieving).

In addition, its Krimighna (antimicrobial) property has been confirmed through numerous studies demonstrating its
broad-spectrum antibacterial and antifungal activity against a range of pathogens.?® This action is attributed to its
ability to disrupt bacterial membrane integrity and alter the fatty acid composition of the cell membrane, supporting its
traditional use for intestinal infections and as a general purifying agent.*®

Bronchodilatory and Anti-inflammatory Effects on the Respiratory System

Pharmacological research has also begun to unravel the mechanisms behind Vacha's efficacy in respiratory conditions.
Studies using isolated guinea-pig tracheal preparations have revealed that A. calamus extract induces significant
relaxation of the airways, supporting its use as a bronchodilator for conditions like asthma.> The mechanism appears
to be multi-faceted, involving a combination of calcium channel blockade, phosphodiesterase (PDE) inhibition
(similar to papaverine), and anticholinergic (atropine-like) effects.>

Moreover, its anti-inflammatory properties have been demonstrated in animal models of allergic asthma. Treatment
with the extract was shown to significantly reduce the infiltration of inflammatory cells (such as eosinophils and
neutrophils) into the lungs, decrease levels of pro-inflammatory cytokines, and reduce mucus production.® These
findings scientifically corroborate its traditional use for Kasa (cough) and Shwasa (breathing difficulty) by showing
that it can both open the airways and quell the underlying inflammation characteristic of many respiratory ailments.
Clinical Considerations: Dosage, Formulations, and Future Directions

While preclinical data is promising, the translation of Vacha's therapeutic potential into modern clinical practice
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requires careful consideration of its traditional formulations, dosages, and the pressing need for human trials.

Traditional Ayurvedic Formulations Featuring Vacha

In Ayurveda, Vacha is used both as a single herb (churna, or powder) and as a key ingredient in numerous polyherbal
formulations (yogas). These formulations are designed to leverage its primary actions while balancing its potent
effects with other synergistic herbs. Some of the most important classical formulations containing Vacha for
neurological and cognitive health include:

e Manasamitra Vatakam: A complex formulation used to improve intelligence, treat speech problems, and manage
psychiatric conditions like depression and psychosis.™

e Brahmi Vati: A renowned brain tonic that combines Vacha with other Medhya herbs like Brahmi (Bacopa
monnieri) to enhance memory, concentration, and manage stress. ™

e Saraswatarishta: A fermented herbal tonic (arishta) used to promote longevity, strength, memory, and intellect,
especially beneficial for children and those suffering from nervous debility.**

e Vacha Churna: The simple powder of the rhizome, often administered with honey or ghee, is a primary vehicle
for its use as a brain tonic and digestive stimulant.*®

Recommended Dosage and Administration

Ayurveda emphasizes the use of Vacha in small, precise doses to achieve therapeutic effects while avoiding toxicity.
The standard therapeutic dosage for Vacha churna (powder) is typically between 125 mg to 500 mg per day, usually
taken in divided doses.”® It is administered with a specific anupana (vehicle or adjuvant) that helps to direct and
enhance its action. For cognitive benefits, it is often given with honey or ghee; for digestive issues, warm water is
common.® It is crucial to note that larger doses, in the range of 1 to 3 grams, are reserved exclusively for therapeutic
emesis (Vamana Karma), a specialized detoxification procedure performed under the supervision of a trained
practitioner as part of Panchakarma.®

The Gap in Human Clinical Trials and Future Research Perspectives

The most significant barrier to the integration of Vacha into modern evidence-based medicine is the stark contrast
between its vast history of traditional use and promising preclinical data on one hand, and the near-total absence of
rigorous human clinical trials on the other.?? This is not merely a missing piece of data but a systemic challenge in the
field of ethnopharmacology. The primary reason for this gap is the well-documented toxicity of p-asarone, which
makes it ethically and regulatorily challenging to conduct human studies with the raw plant.

The future of Vacha as a globally accepted therapeutic agent hinges entirely on bridging this gap. The Ayurvedic
solution of Shodhana provides a clear path forward. However, this traditional pharmaceutical process must be
standardized and validated to a level that meets modern Good Manufacturing Practices (GMP) and regulatory
requirements. The critical next step is not more animal studies, but the development of a pharmaceutically
standardized, quality-controlled, detoxified (Shodhita) Vacha product with a quantified, verifiably low level of B-
asarone. Such a product could then be safely and ethically tested in well-designed, randomized controlled trials in
humans to definitively establish its efficacy and safety for its primary indications, particularly in the realm of cognitive
enhancement and neuroprotection.

2. CONCLUSION

Acorus calamus, revered in Ayurveda as Vacha, stands as a powerful testament to the profound empirical knowledge
of ancient Indian medicine. Its historical and continued use as a premier Medhya Rasayana for enhancing intellect,
memory, and speech is a cornerstone of Ayurvedic neurology. The herb embodies a classic duality: it is a potent
therapeutic agent with a wide spectrum of benefits for the nervous, digestive, and respiratory systems, yet it also
possesses a significant toxic potential due to its high content of B-asarone, particularly in the Indian tetraploid
variety. The Ayurvedic response to this challenge—the development of the sophisticated Shodhana purification
process—is a remarkable example of ancient pharmaceutical science. Modern analysis has validated this traditional
wisdom, confirming that Shodhana effectively reduces the concentration of the carcinogenic f-asarone, rendering the
herb safe for therapeutic use. Furthermore, contemporary pharmacological research has begun to elucidate the
molecular mechanisms—neuroprotective, antioxidant, anti-inflammatory, calcium channel blocking, and
antimicrobial—that explain its traditionally observed effects.

Despite this compelling convergence of ancient knowledge and modern science, the journey of Vacha from a
traditional remedy to a globally recognized evidence-based therapeutic is incomplete. The conspicuous lack of robust
human clinical trials remains the single greatest obstacle. Therefore, while the therapeutic value of Vacha as described
in Ayurvedic literature is strongly supported by both historical evidence and preclinical data, its full potential remains

@ International Journal Of Progressive Research In Engineering Management And Science 193



INTERNATIONAL JOURNAL OF PROGRESSIVE e-ISSN :
IIPREMS RESEARCH IN ENGINEERING MANAGEMENT 2583-1062
\I@

editor@ijprems.com

AND SCIENCE (IJPREMS) Impact
WWW.ijprems.com (Int Peer Reviewed Journal) Factor :
Vol. 05, Issue 10, October 2025, pp : 187-196 7.001

unrealized. The future of this remarkable herb depends on the scientific community's ability to standardize its
traditional purification methods and conduct the rigorous clinical investigations necessary to confirm its safety and
efficacy in human populations, potentially unlocking a powerful natural nootropic for the modern world.
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