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ABSTRACT

India's medical history dates back thousands of years, with the Rigveda being the oldest recorded reference of medicinal
usage. Ayurveda, an Upveda, includes about 6000 species of medicinal plants. Ativisha, a tall herb made from dried,
tuberous roots of the perennial herb Aconitum heterophyllum Wall. Ex. Royle is highly recommended for preventing
debility following a fever and has various pharmacological characteristics and therapeutic indications. Ativisha is
mentioned in every ancient compendium, including the Vedas and the Ayurvedic Chikitsa Grantha. Phytochemistry of
Aconitum heterophyllum includes a diverse array of bioactive chemicals, especially alkaloids, contributing to its traditional
uses and medicinal qualities. The plant has a long history of traditional applications in medical systems, including Ayurveda
and Traditional Chinese Medicine (TCM). It has been used to treat digestive disorders, respiratory disorders; anti-
inflammatory and analgesic properties, diarrhea and dysentery, gastrointestinal disorders, antispasmodic agents, malaria,
and febrile diseases. Pharmacological effects of Aconitum heterophyllum include strong anti-inflammatory and analgesic
effects, as well as antipyretic properties. Its extracts and alkaloids have shown inhibitory actions against specific disease-
causing microbes, making it a potential candidate for the development of antimicrobial drugs.
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1. INTRODUCTION

India's medical history dates back thousands of years. One of the oldest texts, the Rigveda, contains the first recorded
reference of the medical usage of these plants. The Rigveda cited 67 medicinal herbs. 81 and 89 plant species with
therapeutic properties were described in the Yajurveda and Atharvaveda, respectively(1). The specific qualities of
medications and their applications are then described in depth in Ayurveda, which is regarded as an Upveda. In India,
include about 6000 species of medicinal plants. An extremely useful medicinal plant for preventing debility following a
fever is Ativisha. This tall herb has follicles that contain blackish pyramidal seeds, racemes with blue flowers, paired white
tuberous roots, and varied leaves (upper amplexicaul, lower long petiole). Ativisha is made from dried, tuberous roots of
the perennial herb Aconitum heterophyllum Wall. Ex. Royle (Family: Ranunculaceae), which is indigenous to the western
Himalayas and grows between 2,500 and 4,000 meters above sea level in Garhwal, Kumaon, and Kashmir. Benzoyl
heteratisine, aldine, histisine, helisine, helidine, heterophylline, heterophyllisine, isoatisine, dihydroatisine, hetisinone, and
atisine (0.4%) are the primary constituents of the 0.79% diterpenoid alkaloids that are produced by roots(2).

The roots have astringent, aphrodisiac, tonic, analgesic, anti-inflammatory, stomachic, digestive, thermogenic, expectorant,
bitter, and anti-periodic properties. The dried root is tonic and febrifuge. In cases of diarrhea, dysentery, helminthiasis,
vomiting, diarrhea, hemorrhoids, hemorrhages, and overall weakness, they can be helpful. They are highly recommended
for children's illnesses, but this priceless medicinal plant has numerous other uses that are listed in important Ayurvedic
texts but have not yet been the subject of experimental or clinical research. The scope of this plant's other pharmacological
effects must thus be investigated in the ancient Ayurvedic literature(3). This significant medication is mentioned in every
ancient compendium, including the Vedas and the Ayurvedic Chikitsa Grantha.In the Vedas, Ativisha is referred to as
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"Ativishwa." "Ativishwa" suggests that this medication can treat any illness in the globe (Vishwa). Vidhi Richa mentions
Ativisha, which is regarded as the finest remedy for delirium (Raap or Pralapa). Ativisha decoction can be used to treat
delirium. Numerous clinical and experimental investigations have also demonstrated the effectiveness of Aconitum
heterophyllum Wall ex. Royle(4). The pharmacological characteristics of Ativisha and its various therapeutic indications
as described in key Ayurvedic textbooks and Lexicons will be highlighted in this article. In order to examine various
Ativisha single and compound formulations and their indications in various diseases, a thorough analysis of several
Ayurvedic textbooks and Lexicons has been conducted.

2. CLASSIFIATION OF ATIVISHA

While Sushruta made reference to Ativisha in Pippalyadi Gana, Vachadi Gana, Mustadi Gana, and Shirovirechana Dravya,
Charak included it in Lekhaniya Mahakashaya, Arshoghna Mahakashaya, and Tikta Skandal. In Ashtang Hridaya, the
medication Ativisha is referred to as Tikta skandha dravya in Vatsakadi gana, Ghunapriya (A.H.Su.15/33), Vachaharidradi
gana (A.H.Su.15/35), and Mustadi gana (A.H.Su.15/40).

3. SYNONYMS

The heterophyllum Aconitum Wall ex. Royle is referred to as Ativisha, which lessens the effects of poisons while being a
member of the genus of poisonous plants. Shuklakanda (the tuber's official part is white), Ghunavallabha (it is susceptible
to pest damage), Aruna (its rhizome is reddish-brown), and Shringi (the rhizome has a projection that resembles a horn),
Bhangura (the rhizome is fragile and breaks quickly), Shishubhaishajya (it is a common medicine for children's diseases),
Mahaushadha (it is beneficial for a variety of disorders), and Vishwa (it assimilates to every region of the body due to its
Sukshma guna). In Sanskrit, Prativisha (which is an antidote for many poisons), Kashmira (which grows at high elevations
like Kashmir), Atisaraghni (which is helpful for diarrhea), and Shofapaha (which reduces swelling or oedema)(5)

Ativisha's physical characteristics according to Lexicons (Nighantu)

With the exception of Light (Laghu) in Madanpala and Kaiyedeva Nighantus property (guna), the majority of Nighantus
have not discussed the properties (guna) of Ativisha. Nearly all Nighantus state that Ativisha has a pungent (Katu) and
bitter (Tikta) flavor (Rasa), whereas Sodhala, Madhava Dravyaguna, and Madanpala Nighantu have only described the
bitter (Tikta) taste. According to all of the Nighantus, Ativisha is powerful (Veerya) and hot (Ushna).

Ativisha's therapeutic use according to Lexicons

Nearly all Nighantus, with the exception of Sodhala, Madhava Dravyaguna, and Madanpala Nighantu, recommend Ativisha
for the treatment of cough and diarrhea; Dhanvantri, Sodhala, and Priya Nighantu for pediatric complaints; Dhanvantri,
Raja, and Priya Nighantu for fever; and Dhanvantri Nighantu, Kaiyedeva, Bhav Prakash, and Raja Nighantu for poisoning.
Ativisha's rejuvenating and appetizing qualities have also been described in Lexicons.

According to Acharya Charaka, Acharya Sushruta, and Acharya Vagbhatta, Ativisha's therapeutic Ayurvedic yoga the
usage of the root of Ativisha for Shirovirechana is recorded in the Charak Sambhita (C.S. Vi. 8/151)(6). Ativisha is included
as the best Deepana, Pachana, Sangrahaka, and Sarvadoshahara dravya in the list of best drugs (Agrya Dravyas)
(C.S.Su.25/39). Ativisha is used as a component in powerful alkali preparations (Pakya or Teekshna kshara), according to
Acharya Sushruta.

4. CHEMISTRY

Recently, Gopinath reviewed the chemistry of Atis (Ativisha, Ataicha). Pelletier, Stern, and Parthasarathy have written
more reviews on the topic. A good source of diterpene alkollids (0.7%) is Aconitum heterophyllum. Whalley, Leete,
Weissner, and Wenkert have discussed the biogenesis of the bitter diterpene alkaloid atisine (1) (0.4% in the roots) and
atidine (I1)(7). According to the hypothetical pathway proposed by Whalley and Leete, these compounds may originate
from VI & V111 by condensation with -amino ethnol. In the light mentioned above, the biogenesis of the remaining members
is equally understandable(8).
It is evident that at common reference points, all of these compounds exhibit the same absolute stereochemistry. The
fundamental elements of A. heterophyllum roots have been divided into three major fractions by Gopinath et al.:

o Weak Base Fraction

e  Strong Base Fraction

e Extremely Strong Base Fraction
It is known that atisine (1) makes up the majority of the strong-base fraction that contains the bulk of the alkaloids. The six
new alkaloids that are left Heterophyllisine, heterophylline, and heterophyllisine were obtained from the weak base
fraction(9). These substances are structurally linked to heteratisine and are lactone alkaloids. In addition to atisine, the
strong base fraction produced two new alkaloids: atidine and F-dihydroatisine. Similarly, the very strong base fraction
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produced hetidine and the alkaloids known as hetidine and hetisinone. Tannic acid, starch, fat, a combination of fatty acids
and their glycerides, carbs, etc. are among the additional components found in the plant(10).

5. PHARMACOLOGY

The species is frequently considered non-poisonous since atisine (1) is far less toxic than aconitine and pseudaconitine. The
root's whole aqueous extract caused noticeable hypertension, presumably via acting on the sympathetic nervous system,
even though the alkaloid atisine causes hypotension. It has now been established that the alkaloid atisine is a key component
of A. heterophyllum, acting as an antiperiodic aphrodisiac and tonic(11). Due to the presence of benzyl ester and OH-
groups in the molecular structure of this system, which is present in the polyesters of Celastrus paniculatus, aconitine has
an action similar to that of aconitine in the CNS, CVS, and respiratory system(12).

6. IDENTIFICATION

According to reports, the aconite in question has undergone significant adulteration. Pharmacognostic methods are
frequently employed to identify crude pharmaceuticals, although they are ineffective for evaluating Ayurvedic preparation.
It is crucial that an Ayurvedic herb be correctly identified from the perspective of its chemistry when it is purchased from
a vendor at an Ayurvedic pharmacy(13). Large pharmaceutical companies may afford HPLC systems, but tiny Ayurvedic
shops must use cautious analysis techniques. Some chromatographic study results have been replicated for the benefit of
these units.Khorana and Murthy used Whatman to perform paper chromatography on the crude drug extract. The No. 1
filter strips have two solvent systems: water, acetic acid, and n-butanol (4:1:5 and 12:3:5). The strips were allowed to
develop at room temperature, and Munier's suggested modified Dragendorffs reagent was sprayed on the strips to identify
the spots. The A alkaloids' RF values with two solvent systems that produced distinct and well-defined spots are (a) 0.47,
0.53, and 0.70 and (b) 0.50, 0.53, and 0.80. Mehta conducted a similar investigation, and the thin layer chromatogram fig
Il has been replicated for accurate identification of the crude substance in question.

7. PHYTOCHEMISTRY

A diverse array of bioactive chemicals, especially alkaloids, describe the phytochemistry of Aconitum heterophyllum,
sometimes referred to as Ativisha or Indian Atees, and contribute to its traditional uses and medicinal qualities(14).
Numerous investigations have concentrated on identifying and describing the chemical components found in the plant's
various parts, especially the roots, which are the part most frequently utilized medicinally(15). Some of the main
phytochemicals present in Aconitum are listed below.

8. HETEROPHYLLUM

C20-Diterpenoid Alkaloids: Many of the pharmacological properties of Aconitum heterophyllum are attributed to its
abundance of C20-diterpenoid alkaloids. This plant contains the following main alkaloids:
e Aconitine: Aconitine is a biologically active, very poisonous alkaloid with analgesic and anti-inflammatory
qualities. However, aconitine needs to be treated very carefully because of its toxicity(16).
e Heteratisine: Well-known for its anti-inflammatory and analgesic properties.
e  Atisine: Another significant alkaloid with anti-inflammatory and analgesic effects is atisine(17).
e Heterophyllin: A substance with possible antibacterial properties.
A class of polyphenolic chemicals called flavonoids is present in a variety of plants, including Aconitum heterophyllum.
These substances support the plant's anti-inflammatory and antioxidant qualities(18). Aconitum heterophyllum has been
found to contain flavonoids such as kaempferol, quercetin, and its derivatives.
Secondary metabolites with a broad variety of biological activity are called phenolic compounds. Aconitum heterophyllum
antioxidant and antibacterial qualities are attributed to a variety of phenolic substances, including catechins and derivatives
of gallic acid(19).
e Terpenoids: Aconitum heterophyllum contains a number of Terpenoids, a broad class of molecules that are
present in plants. Although their precise functions are still being investigated, these chemicals might be involved
in the pharmacological actions of the plant(20).

9. OTHER MOLECULES

Glycosides, steroids, and carbohydrates are a few minor molecules that may also be present in Aconitum heterophyllum
and may add to its overall therapeutic effects.

Importantly, poisonous alkaloids, particularly aconitine, which can be dangerous if consumed in excess, are present in
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Aconitum heterophyllum(21). To lessen the plant's toxicity and make it safer for use in traditional medicine, traditional
preparation techniques including boiling and purifying have been used. To prevent negative effects, proper processing and
dosage management are essential. All things considered, Aconitum heterophyllum phytochemistry shows promise as a
source of bioactive substances with a range of therapeutic uses(22). Any possible therapeutic usage needs to be handled
carefully and should include thorough safety reviews because of the presence of hazardous ingredients.

Aconitum heterophyllum, also referred to as Ativisha or Indian Atees, has a lengthy history of traditional applications in a
variety of medical systems, most notably Ayurveda and Traditional Chinese Medicine (TCM)(23). Numerous medical
diseases are treated with various plant parts, particularly the roots. Some of the traditional applications of Aconitum
heterophyllum are listed below.

The antipyretic and fever-reducing properties of Aconitum heterophyllum are among its main traditional uses. It is
frequently used to control feverish situations and lower fever. Traditional medicine has recognized the plant's capacity to
reduce body temperature in order to treat a variety of inflammatory and viral illnesses(23).

e Digestive Disorders: Traditional medicine uses Aconitum heterophyllum to treat digestive issues like gas,
indigestion, and stomach pain. It is thought to contain carminative qualities that support a healthy digestive system
and reduce flatulence(24).

o Respiratory disorders: Asthma, bronchitis, and coughs are among the respiratory conditions that Aconitum
heterophyllum is traditionally used to treat. Its expectorant qualities are thought to aid in respiratory symptom
relief and airway clearance(25).

o Anti-inflammatory and Analgesic: Aconitum heterophyllum has long been used as an analgesic to reduce
inflammation and discomfort brought on by a number of illnesses, including rheumatism and arthritis. It is
regarded as a crucial treatment for pain and discomfort management(26).

o Diarrhea and Dysentery: Because of its astringent and anti-diarrheal qualities, Aconitum heterophyllum has
been used to treat diarrhea and dysentery. It is thought to lessen the frequency of bowel movements and assist
regulate loose stools(27).

e Gastrointestinal disorders:Aconitum heterophyllum is used by traditional healers to treat a number of
gastrointestinal conditions, such as nausea, stomach pains, and colic. It is thought that the herb has calming
properties for the digestive system(28).

e Antispasmodic: Traditionally, Aconitum heterophyllum has been used as an antispasmodic agent to assist the
body relaxes during cramps and muscle spasms. It is used to relieve the pain and discomfort that muscle spasms
create. Aconitum heterophyllum is used as a moderate sedative in certain traditional systems to encourage
tranquility and relaxation. It is thought to lessen tension and anxiety(29).

e Malaria and Febrile diseases: Aconitum heterophyllum has long been used to treat febrile diseases, including
malaria. It is thought to help manage these illnesses because of its antipyretic and anti-inflammatory
qualities(30).Although Aconitum heterophyllum has been used traditionally for a long time, it also contains
poisonous alkaloids, especially aconitine, which can be dangerous if not taken correctly. Boiling and filtration are
examples of ancient preparation techniques that have been used to lessen toxicity and make it safer for use in
conventional medicine(31).

¢ Pharmacological effects: The presence of several bioactive chemicals, especially alkaloids, is responsible for the
wide spectrum of pharmacological effects exhibited by Aconitum heterophyllum, commonly referred to as
Ativisha or Indian Atees. This plant has long been used for its therapeutic qualities in traditional medical systems
like Ayurveda and Traditional Chinese Medicine (TCM)(32). Its pharmacological effects have also been studied
by contemporary scientists. Some of Aconitum heterophyllum noteworthy pharmacological actions are listed
below:

¢ Analgesic and Anti-Inflammatory: Aconitum heterophyllum has strong anti-inflammatory and analgesic effects.
It has been demonstrated that the plant's alkaloids, including atisine, heteratisine, and aconitine, have analgesic
properties through their interactions with central nervous system pain receptors(33). Furthermore, the plant's
capacity to block inflammatory mediators is thought to be responsible for its anti-inflammatory properties, which
lower pain and inflammation.

e Antipyretic: Aconitum heterophyllum has long been recognized for its antipyretic qualities, and recent studies
have shown that it can lower fever and body temperature. It is thought to help lower fever by acting on the
hypothalamus, which controls body temperature(34).

e Antibacterial: The plant exhibits strong antibacterial properties against a range of diseases, such as bacteria,
fungus, and some viruses. It is a possible option for the creation of antimicrobial drugs because its extracts and
alkaloids have demonstrated inhibitory actions against specific disease-causing microbes(35).

e Immunomodulatory: It is thought that Aconitum heterophyllum can alter the immune response because of its
Immunomodulatory properties. This characteristic might help the body fight off infections and illnesses by
bolstering the immune system(36).
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Antioxidant: Flavonoids and other phenolic chemicals give the plant its antioxidant properties. By assisting in
the body's defense against dangerous free radicals, antioxidants lessen oxidative stress and shield cells from
harm(37).

Cardiovascular Effects: According to certain research, alkaloids and extracts from Aconitum heterophyllum
may have cardiovascular effects. Their vasodilatory qualities have been shown to help enlarge blood vessels and
possibly lower blood pressure. To completely comprehend its effect on cardiovascular health, more research is
necessary in this field(38).

Potential Anticancer Effects: Aconitum heterophyllum may have anticancer effects, according to some research.
Its alkaloids may have anticancer properties because they have demonstrated cytotoxic effects against a variety of
cancer cell types. However, more investigation is required to assess its safety and effectiveness in treating
cancer(39). It is crucial to remember that although Aconitum heterophyllum has a number of advantageous
pharmacological properties; it also includes harmful alkaloids, most notably aconitine. If consumed in excess or
not properly processed, these hazardous ingredients may be dangerous(40).

Safety Issues: The main safety issues with using Aconitum heterophyllum, also referred to as Ativisha or Indian
Atees are related to the presence of poisonous alkaloids, specifically aconitine. These toxic substances can be
dangerous if consumed in excess or if the plant is not well prepared before use(41). They are found in many areas
of the plant, particularly the roots.

Aconitine Toxicity: Aconitum heterophyllum contains the extremely poisonous alkaloid aconitine. When taken
in excess, it can have major negative consequences and affect the nervous system. Nausea, vomiting, diarrhea,
abdominal pain, lightheadedness, weakness, cardiac arrhythmias, respiratory paralysis, and in extreme situations,
death, are all signs of aconitine overdose(41). Aconitum heterophyllum must be handled extremely carefully due
to aconitine toxicity.

Appropriate Processing: To lessen its toxicity and make it safer for use as medicine, Aconitum heterophyllum
is put through particular processing techniques in traditional medical systems like Ayurveda and Traditional
Chinese Medicine (TCM)(42). The plant material is often boiled several times, washed with water, and then dried
completely in these processing techniques. The risk of toxicity is decreased and poisonous alkaloids' levels are
decreased with proper processing.

10. CONCLUSION

India's medical history spans thousands of years, with the Rigveda being the oldest recorded reference. Ayurveda, an
Upveda, includes 6000 medicinal plants. Ativisha, a tall herb made from Aconitum heterophyllum roots, is highly
recommended for fever prevention and has various pharmacological properties. Aconitum heterophyllum has anti-
inflammatory, analgesic, and antipyretic properties, making it a potential candidate for antimicrobial drug development.
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