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In the Ayurvedic system, Withania somnifera is a tonic herb.It's used to cure a variety of ailments, but it's most commonly
utilized as a nerve tonic. Diverse studies have been conducted as a result of its various facts, and its various biological actions
have been thoroughly investigated. This review covers a wide range of studies on W. somnifera, including anti-cancerous
activity, anti-immunomodulatory activity, antioxidant activity, anti-inflammatory activity, anti-aging activity,anti-stress activity,
and many others. This review also covers its botanical classification, localism names, morphological description, chemical
constituents, and medicinal uses which are very useful for further studies.
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1.Introduction

Plants are the major source of pharmaceuticals on the planet. The first country to use herbal preparations as

medicines is China(Girme et al. 2020). Plants as medicine were first mentioned in India's Rigveda, and later
in Ayurveda(Bano et al. 2015). More than twenty thousand medicinal plants species are listed by WHO,
which are used globally. According to the World Health Organization, traditional herbal remedies are used
by almost 80% of the world's population(“Herbal Remedies of District Attock.Pdf,” n.d.). For millennia,
Withania somnifera is a prominent traditional medicative plant used as a medicine from the family of
Solanaceae which includes around 23 species, and the rest of its botanical classifications are given in Table
1(Ujwala et al. 2015). In the Hindi language, it is known as ashwagandha and the rest of its local names are
given in table 2. It mainly constitutes Steroidal Lactones (Withanolides). It is used to treat a variety of
ailments such as asthma, bronchitis, ulcers, and stomach disorders, among others.Various pharmacological
experiments have convincingly signified the potential of Withania somnifera to exhibit anti-inflammatory,
anti-oxidative, anti-ulcer, anti-diabetic, anti-cancer, and many more life-saving properties. It also helps to
treat neurological disorders like Parkinson, and Alzheimer’s(Scarfiotti et al. 1997)(S. K. Bhattacharya and
Muruganandam 2003)(Arora et al. 2004)(Kuboyama, Tohda, and Komatsu 2005)(Harikrishnan,
Subramanian, and Subash 2008)(Sandhu et al. 2010). Withaferin A, Withanolide A, and withanolide D Are
isolated from this plant and are bioactive molecules and their structures are given in fig 1, 2, and 3.1t is a
highly regarded herb in Indian Ayurvedic medicine as a tonic (Rasayana). It boosts energy levels and
mitochondrial health due to its anxiolytic action. Its anti-inflammatory and anti-arthritic qualities have been
demonstrated to be beneficial in Rheumatoid and Osteoarthritis clinical situations. It also posseses anti-
stress activity (Gajarmal, Shende, and Chothe 2014).In 74 Ayurvedic, 9 Siddha, 3 Unani, and 126 herbal
formulations, ashwagandha is one of the components(Srivastava et al. 2018).

Table 1: Botanical classification of W. Somnifera

KINGDOM PLANTAE

GENUS WITHANIA
SPECIES SOMNIFERA
DIVISION ANGIOSPERMS
FAMILY SOLANACEAE
CLASS DICOTILEDONEAE

Table 2: Localism names of W.somnifera

ARABIC KAKNAJ- E- HINDI
BENGALI ASVANGANDA
ENGLISH WINTER CHERRY
GUJRATI ASAN, ASODA
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ODIYA ASUGANDHA

SANSKRIT ASHVAGANDHA, PALASHAPARNI
URDU ASGAND NIGORI

TAMIL ASUBAM

TELEGU PENNERU

1.1 Geographical Distribution

W. somnifera can be found all over the world, from the southern Mediterranean to the Canary Islands, and from
South Africa to East Africa. Israel, Jordan, Egypt, Sudan, Iran, Afghanistan, Baluchistan, and Pakistan are
all home to this species. In India, the plant can be found growing wild at heights of up to 1,500 meters in the
northern regions of Punjab, Himachal Pradesh, and Jammu. (Srivastava et al. 2018).

1.2 Morphologic elucidation

W. somnifera is a tall, greenish, branching, or unbranching herb that can reach a height of 1.25 meters. Fine
hairy tomentum covers the aerial components such as the stem, leaves, and calyx. The leaves are simple,
petiolate, oval, entire, shining smooth, and opposite; the flowers are inconspicuous, greenish or yellow, in
axillary umbellate cymes, bisexual; the fruit is a berry in persistent calyx, and the seeds are small, flat,
yellow, reniform, and extremely light(Saleem et al. 2020). Seeds are planted at a spacing of 60 cm x 30 cm
from each other in June or July(Purohit and Purohit 2018). The plant enjoys a sunny site. Bacterial, fungal,
viral, phytoplasma, and parasite illnesses are all probable(Alwadi and Baka 2001).Comparative
morphological analyses of wild accessions have also been thoroughly explored to discover new
cytomorphotypes from North Indian wild germplasm(Sharma et al. 2014).

1.3 Chemical constituents

Alkaloids and withanolides are the two major secondary categories identified in Withania somnifera, and both
are medicinally important(Bano et al. 2015). A considerable variety of withanolides have been synthesized
from the roots and leaves of this plant, which are responsible for its therapeutic benefits.Withaferin A was
the first natural lactone of the withanolide class to be isolated from its shoots(G. L. Gupta and Rana, n.d.).
Withaferin A and withanolide D are responsible for the majority of Withania somnifera’s pharmacological
activities (G. Singh et al. 2010). The structure of various chemical constituents of W. somnifera is given in
Fig 1. Its roots are a rich source of phytochemicals that are beneficial to humans. The presence of a C-28
basic Skelton with a nine-carbon atom side chain in which C-22 and C-26 oxidised to create a six-membered
lactone ring distinguishes withanolides (CS-8).Withanolides are thought to have a cholestane-like structure,
with an additional methyl group at C-24 and other oxygenated groups or double bonds positioned at various
places along with the Skelton, according to biogenetics(Afewerky et al. 2021).Using GC-MS and NMR
spectroscopy, researchers discovered 82 chemically varied metabolites in W. somnifera fruits, including
fatty acids, organic acids, aliphatic and aromatic acids, polyols, sterols, sugars, phenolic acids, and
withanolides. Squalene and tocopherol, the most effective natural chemicals with antioxidant qualities, have
been discovered for the first time in the fruit. Analysis of roots and callus confirm the presence of 17
alkaloids out of which maximum present in roots followed by callus(Bhatia et al. 2013).
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Fig 1 Various Chemical constituents of W. somnifera

1.4 Medicinal uses

Table 3 The pathophysiological conditions and the part of W. somnifera that is used to treat the condition

Nutrition Young shoots

Eye treatments Leaf

Sedatives Roots

Kidneys, Fever Leaf, Roots

Skin infection Leaf, Stem, and Berry
Pulmonary troubles Leaf, Root
Asthma Leaf sap

Malaria Leaf sap
Hemorrhoids Green fruit
Anthrax Dried roots
Gynecological Leaf, fruit, and root

2. Scientific studies on ashwagandha

W. somnifera (L.) (Ashwagandha) is a common constituent in Ayurvedic medicines and is used to treat
several musculoskeletal diseases such as arthritis and rheumatism.It's also used as a general tonic to help
people feel more energized, improve their overall health, and live longer. Many pharmacological studies
have been undertaken to examine the properties of Ashwagandha, including immunomodulatory,
cardioprotective, neuroprotective, anti-aging, and anti-oxidant investigations, among others(N. Singh et al.
2011). Few workers have also reviewed and offered information regarding diverse pharmacological
activities in their respective reviews. It is one of the most important plants in Indian and worldwide
pharmacopeia. The fundamental purpose of this research is to gather as much information about W.
somnifera as possible so that other researchers can quickly obtain reliable data.

Eur. Chem. Bull. 2023,12(10), 885-895
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2.1 Anti-stress activity

This study was conducted at Risk Care Hospital in Thane, Maharashtra, India, and was a prospective, double-blind,

randomized, placebo-controlled trial. Two arms of the treatment group received two dosages of
Ashwagandha root extract, while the third arm received a placebo. The treatment groups received 250
mg/day and 600 mg/day of Ashwagandha root extract, respectively, whereas the placebo group received 250
mg/day of starch for the whole eight-week research. Participants aged 18 to 55 years old of either gender
were assessed for study eligibility using the inclusion and exclusion criteria.participants having a Perceived
Stress Scale (PSS) score of more than 20 and no other mental problems were included in the study. Pregnant
women and people who are taking some other medicines and treatments are excluded from this study.A total
of 60 people were chosen based on their qualifications. During the follow-up process, two participants were
lost. Then the study was done for 58 participants.Participants were given bottles containing either the active
therapy component or a placebo, which they were instructed to ingest two times a day. There are two active
treatment groups: one that had to take 125 mg of ashwagandha root extract and the other that had to take 300
mg of the root extract in capsules. Participants in the placebo group were given capsules containing 125mg
of starch. One capsule was taken two times a day, after meals, with water or milk. The placebo and
ashwagandha capsules had the same color, size, and shape. The results of the ranking data and scores
analysis are reported as a mean with standard deviation (SD). Wherever possible, 95 percent confidence
intervals (CI) were used throughout the analyses. The Friedman test within the group was used to compare
baseline scores to post-treatment ratings for the various scales in this study. Table 4 shows the perceived
stress scale (PSS).

Table 4 The perceived stress scale is given here

250mg/Per day | 600mg/Per day ashwagandha Placebo Reference
ashwagandha
N Mean 95%CI | N Mean 95%Confidence | N Mean 95%Confidence
(SD) (SD) ) (SD) .
interval intervals
Baseline | 20 | 22.6 21.83- 20 | 22.9 22.2-23.6 20 | 22.70 21.6-23.7
23.47
(1.75) (1.57) (2.17)
AWeek |10 187 | 17.7- |20 |188 | 17.8198 19 | 198 | 18.7-210 (Chandrasekhar,
19.8 Kapoor, and
(2.20) (2.05) (2.30) Anishetty 2012)
8 Week 19 15.00 13.93- 20 14.15 12.92-15.38 19 16.63 15.12-18,14
16.07
(2.21) * (2.62) (3.13)

Here N= number of participants

Relative to the values in the table it is clear that at baseline the mean value PSS of ashwagandha 250mg and

600mg is lower than that of the placebo group. From the table, it is also clear that the ashwagandha
250mg/day treatment is more effective than the ashwagandha 600mg/day treatment.

From this, it is clear that ashwagandha helps in reducing stress levels.

Another study conducted by Culcutta university’s institute of basic medical sciences surveyed the effect of

Withania somnifera on chronic stress disease.For 21 days, the animals were subjected to a modest electric
shock to their feet. The results of stress due to this shock on animals developed various problems like
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gastric ulceration, depression, intolerance of glucose, etc. The rats administered Withania somnifera an hour
before the foot shock had a considerably lower degree of stress, according to the researchers. This study
backs up the idea that Ashwagandha has a powerful anti-stress adaptogenic impact(S. K. Bhattacharya and
Muruganandam 2003).

2.2 Antioxidant activity

Some of the compounds present in Withania somnifera are potent antioxidants, according to researchers at
Banaras Hindu University in Varanasi, India. The plant increased the amounts of three natural antioxidants
enzymes that are catalase, Superoxide dismutase, and glutathione in the brains of rats, according to
studies(Dhuley 2000).

2.3 Anti-cancerous activity

Ashwagandha is said to have anti-cancer properties. The herb reduces the levels of the nuclear factor kappaB,
lowers the intercellular tumor necrosis factor, and potentiates apoptotic signaling in tumorigenic lines, per
the research undertaken on animal cell culture(Yadav et al. 2010).Withania somnifera (L.) Dunal was
examined in adult male albino mice for its tumor-preventive activity against urethane-induced lung
adenomas. The rats all developed lung adenomas after being given urethane subcutaneously biweekly for
seven months at a dose of 125 mg/kg. Urethane caused a considerable loss in body weight, a rise in
mortality, leucopenia, and a drop in lymphocyte percentage when compared to untreated controls.
Simultaneous oral administration of W.somniferagiven at a dose of 200 mg/kg per day in combination with
urethane protected the rats from the tumor-inducing effects of the urethane. By producing a condition of
nonspecific increase in resistance (adaptogen) and immunostimulant characteristics, it also reduced the drop
in body weight and the rise in mortality caused by urethane. adenomas. Significant increases in total
leucocyte count and lymphocyte percentage revealed that the hematological abnormalities had been
reversed.These hematological changes were also observed in animals who had very recently been
administered W. somnifera. By creating a nonspecific increase in resistance (adaptogen) and
immunostimulant properties, W. somnifera appears to protect against urethane-induced lung adenomas
(Pediat 1967).

2.4Anti-inflammatory activity

Ashwagandha's ability to relieve the symptoms of arthritis and other inflammatory disorders has been studied.
The plant possesses anti-inflammatory qualities, according to these studies. It contains far more naturally
occurring steroids than hydrocortisone, a commonly prescribed anti-inflammatory (Saleem et al.
2020)(Sikandan, Shinomiya, and Nagahara 2018). W. somnifera root powder (600 mg kgl) successfully
suppressed arthritis symptoms and increased functional recovery of motor activity and radiological score in
arthritic rats.

In rats, the root of W. somnifera protects them from collagen-induced arthritis (CIA). The findings imply that
W. somnifera root powder reduces arthritic symptoms in collagen-induced arthritic mice by acting as an anti-
inflammatory and antioxidant agent(A. Gupta and Singh 2014).

2.5 Anti-aging activity

In a double-blind clinical trial, Ashwagandha was evaluated for its anti-aging qualities.For one year, a group of one
hundred one fit males aged fifty to fifty-nine was given 3 grams of the plant daily. Red blood count,
hemoglobin, hair melanin, and sitting height all improved significantly in the participants. The amount of
cholesterol in the blood was reduced, while the calcium in the nails was conserved. Seventy percent of the
study participants said their sexual performance had improved (Bonilla et al. 2021).

2.6 Hypothyroid activity

In a study, 28 albino mice were given a dose of 1.4 g/kg weight of aqueous extract of Withania somnifera by gastric
intubation for 20 days, with the results showing that Withania somnifera appears to improve thyroid
function in female mice without inducing hepatotoxicity. Hypothyroidism can be treated with these plant
extracts. Further research will, however, be beneficial to optimize the dose and duration of treatment (Panda
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and Kar 1999).
2.7 Immunomodulatory activity

Babl/c mice were given a powdered root extract from the plant Withania somnifera, which enhanced immunological
activity. The overall WBC count (17125 cells/mm(3)) increased on the tenth day after treatment with five
doses of Withania root extract (20 mg/dose/animal; i.p.). Bone marrow cellularity (27x10(6) cells/femur)
and alpha-esterase positive cell number (1800/4000 cells) both increased significantly after taking the
Withania extract (P0.001). After treatment with Withania extract and the antigen, the circulating antibody
titer and the number of plaque-forming cells (PFC) in the spleen increased (SRBC). The maximum number
of PFC (985 PFC/10(6) spleen cells) was recorded on the fourth day. Withania extract inhibited the delayed-
type hypersensitivity reaction in mice (Mantoux test). When compared to the control (31.5/200 cells), the
injection of Withania extract boosted the phagocytic activity of peritoneal macrophages (76.5 pigmented
cells/200). The immunomodulatory characteristics of W.somnifera extract, a well-known immunomodulator
in traditional medicine, are supported by these findings

Withanolides and steroidal lactones have been found in W. somnifera. At this time, we don't know if these
compounds are responsible for the extract's immunostimulatory properties. More isolated chemical research
is being done(Davis and Kuttan 2000).

2.8 Adaptogenic effect

Shade dried roots of W. somnifera were powdered and turned into 0.5-gram tablets, which were administered
to healthy individuals in doses of 2 pills taken 3 times a day with milk in a one-year double-blind trial.
When compared to the control group, there was a significant increase in hemoglobin, RBC, hair melanin,
and seated height in the treated group. Serum cholesterol and calcium levels in the nails were also reduced in
the treated group(Priyanka et al. 2020).

2.9 Effect on sexual behavior

The root extract of W. somnifera can help to improve libido and sexual performance, sexual vitality, and
penile erection problems. The roots include iron, potassium, Magnesium, and Nickel, which have diuretic
and aphrodisiac properties and are used to treat spermatopathia and seminal depletion. These effects are
somewhat reversible when therapy is stopped, and are related to the extract's hyperprolactinemic, Gamma
Amino Butyric Acid (GABA), serotonergic, or sedative actions rather than changes in testosterone levels.
The roots of W. somnifera hurt male sexual competence, which is contradictory. The libido is severely
suppressed by the gamma-Aminobutyric acid(GABA) mimetic effects of W. somnifera roots as well as
serotonergic systems(Chauhan et al. 2014).

2.10 Effect of ashwagandha on alcohol- addiction

A study was conducted to study the effect of ashwagandha on alcohol addiction in albino mice in which the mice
were given doses of ashwagandha for 21 days. The concludes that ashwagandha helps to reduce alcohol
addiction and also the anxiety due to alcohol. The GABAergic and serotonergic systems were discovered to
be the major mechanism responsible for ashwagandha's anti-addictive activity (Bansal and Banerjee 2016).

2.11 Anticonvulsant property

In both the maximal (electroshock)MES and (pentylenetetrazole) PTZ methods, the alcoholic extract of W.
somnifera (Dunal) has shown a considerable anticonvulsant effect at 300 mg/kg body weight, although the
anticonvulsant action is considerably less at 200 mg/kg and 100 mg/kg doses. The test chemical was prepared by
dissolving 3g of alcoholic extract of W. somnifera in 50ml of propylene glycol concentration of about 14 mg/ml. has
a better protection rate against pentylenetetrazol seizures than MES, indicating that it is likely more useful in the
absence (petit mal) seizures rather than generalized tonic-clonic (grand mal) seizures, and its action may be similar
to sodium valproate. More research is needed to confirm and isolate the extract active ingredient contained in W.
somnifera’s alcoholic extract, which is responsible for its anticonvulsant properties(Raju et al. 2017).

2.12 Antidiabetic property

Sarangi and colleagues investigated the efficacy of W. somnifera leaf and root extracts in the treatment of
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diabetes mellitus (DM), as well as their hypoglycaemic and hypolipidaemic effects in streptozotocin-
induced diabetic mice(Jena 2018). The extract has hypoglycaemic and hypolipidaemic characteristics,
making it effective in the treatment of diabetes mellitus. Another study found that W. somnifera has a strong
anti-diabetic effect in diabetic rats when compared to the conventional medication Glibenclamide. Anti-
diabetic effectiveness could be aided by enhanced hepatic metabolism, increased insulin release from
pancreatic -cells, or insulin sparing action(Khatak, Sehrawat, and Khatak 2013). W. somnifera root (WSRETt)
and leaf (WSLEt) extracts show hypoglycaemic and hypolipidaemic effects in alloxan-induced diabetic rats
(Udayakumar et al. 2009). Andallu and Radhika tested the hypoglycemic, diuretic, and hypocholesterolemic
effects of W. somnifera roots on six mild NIDDM and mild hypercholesterolemic human subjects (2000).
The plant could be a source of hypoglycemic, diuretic, and hypocholesterolemic drugs, according to their
research. There were no side effects found in clinical trials(Andallu and Radhika 2000).

2.13 Other benefits of W. somnifera

Ashwagandha has also been demonstrated to be useful in the treatment of osteoarthritis (Kulkarni et al. 1991),
stroke (Chaudhary et al. 2003), and tardive dyskinesia(Salil K. Bhattacharya et al. 2002) in other research.
Antifungal(lgbal Choudhary et al. 1995)and antibacterial properties of ashwagandha have been
demonstrated against Staphylococcus aureus and Pseudomonas Aeruginosa bacteria strains(Ali et al. 2001).

3. Conclusion

Owing to its various pharmacologic properties,W. somnifera is regardedas a real ‘Rasayana of Ayurveda.lt can
increase immunity while also lowering stress levels. From the time of Ayurveda, the plant Withania somnifera
(Ashwagandha) has been employed in Indian medicine. Withania somnifera is a substantial source of a range of
pharmaceutically and remediallyvital chemicals, including withaferins, sitoindosides, and other beneficial alkaloids,
according to the literature review.Ashwagandha has been used to treat bronchitis, asthma, ulcers, emaciation,
sleeplessness, and senile dementia as well as an aphrodisiac, liver tonic, anti-inflammatory agent, and astringent.
The use of ashwagandha for anxiety, cognitive and neurological disorders, inflammation, and Parkinson's disease is
supported by clinical trials and animal research. As a result of the above-mentioned facts, it is obvious that
Ashwagandha's traditional use has a logical and scientific basis. To prove the herb's therapeutic value, large-scale
clinical trials are needed, especially in stress-related diseases, neurological disorders, and cancer.
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