
International journal edited by the Institute of Natural Fibres and Medicinal Plants
National Research Institute

Vol. 69 No. 2 2023

Received: 2022-08-10
Accepted: 2022-12-20
Available online: 2023-06-15

DOI: 10.5604/01.3001.0053.7210

Herba Pol 2023; 69(2): 37-51

REVIEW ARTICLE

İD

İD

© 2023 Ashokkumar K. et al.
This is an open access article licensed under the Creative Commons Attribution-NonCommercial-NoDerivs 

License (http://creativecommons.org/licenses/by-nc-nd/4.0/).

İD

İD

İD

İD

İD

Withania som

İD

nifera – a journey from traditional 
rejuvenator to anti-SARS-CoV-2 remedy

KALIYAPERUMAL ASHOKKUMAR1    , ARJUN PANDIAN2    , MOHAN BASKAR3*    ,
MANIKAM KARTHIK4    , MUTHUSAMY MURUGAN1    , RUCHI BADONI SEMWAL5    ,

DEEPAK KUMAR SEMWAL6*

1Cardamom Research Station
Kerala Agricultural University
Pampadumpara, Idukki – 685553, Kerala, India

2Department of Research and Innovation, Institute of Biotechnology
Saveetha School of Engineering, Saveetha Institute of Medical and Technical Sciences
Thandalam, Chennai 602105, Tamil Nadu, India

3Department of Botany
Government Arts College for Men (Autonomous)
Nandanam, Chennai 600035, Tamil Nadu, India

4Department of Agricultural Microbiology
Tamil Nadu Agricultural University
Coimbatore, Tamil Nadu, India

5Department of Chemistry
VSKC Government Postgraduate College
Dakpathar, Dehradun, Uttarakhand, India

6Department of Phytochemistry, Faculty of Biomedical Sciences
Uttarakhand Ayurved University
Harrawala, Dehradun, India

*corresponding authors e-mail address: captbaskar@gmail.com (MB); dr_dks.1983@yahoo.co.in (DKS)

SUMMARY 
Ashwagandha (Withania somnifera L. Dunal) roots have been used in Ayurveda for fever, asthma, arthritis, 
rheumatism, inflammation, tuberculosis, mental diseases, and male sexual disorders. Phytochemical studies 
revealed that the plant mainly contains alkaloids (withanine, sominiferine, tropine, isopelletierine and 
anaferine), and steroidal lactones (withanolides A-Y, withaferine A, withasominiferols A-C, withanone 
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and sitoindosides) as bioactive metabolites. These constituents and extracts have several pharmacological 
activities, including antioxidant, antitumour, antimicrobial, antivenom, and anti-parkinsonian activities. 
The present review presents updated information on ashwagandha based on its phytochemistry and 
pharmacology. The plant and many of its secondary metabolites have been found to be effective in the 
treatment of many human ailments. However, further investigations are still needed to understand the exact 
mechanism of their actions.

Keywords: ashwagandha, Withania somnifera, adjuvant, secondary metabolites, COVID-19
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INTRODUCTION

Ashwagandha (Withania somnifera L. Dunal),  also 
known as Indian ginseng or winter cherry, is 
native to the northwestern states of India [1]. It is 
mostly distributed in India, Pakistan, Sri Lanka, 
Afghanistan, Egypt, South Africa, Morocco and 
Jordan. In India, it is grown mainly in Uttar Pradesh, 
Madhya Pradesh, Punjab, Gujarat and Rajasthan [2]. 
In Sanskrit language, the meaning of ashwagandha is 
horse’s smell (horse – ashwa, smell – gandha), which 
probably may appear due to the odour of the plant 
root, and the meaning of species name somnifera 
is “sleep-inducing” in Latin [3]. Ashwagandha is 
commonly known in India by various vernacular 
names such as Amukkira (Tamil), Amukkiram 
(Malayalam), Punir or Asgandh (Hindi), Akshan 
(Punjabi), and Tilli (Marathi) [4].
	 The plant roots have been used for over 3000 
years in traditional medicine in Asia for treating 
various health problems [5]. The daily consumption 
of powdered root of this plant is assumed to delay 
ageing, rejuvenate the muscles and reproductive 
organs and increase fertility [6]. Ashwagandha roots 
serve as an ingredient for about 200 formulations 
in Indian folk medicine, used as an aphrodisiac 
and for the treatment of asthma, inflammation, 
insomnia, anxiety, psoriasis, constipation, fatigue, 
weakness, impotence, premature ageing, ulcers, 
and mental stress. Ashwagandha leaves are used 
for the treatment of tumours in the Ayurvedic 
and Unani systems of medicine [5]. The plant root 
extracts and active molecules withanolides have 
potent therapeutic properties like antioxidant, im
munomodulation, antiageing, adaptogenic, neuro
protective, and antitumour activities [7-13]. In 
traditional Indian medicine, doctors and healers 
believed that ashwagandha root powder boiled with 
milk recommended curing sterility for females [14]. 

Traditionally, the plant roots are used to stimulate 
youthful vigour and strength as well as improve vital 
fluid production, blood muscle fat, semen and cells 
[15]. Ashwagandha fruits are used as a bitter tonic 
for dyspepsia and to promote infant growth. It also 
possesses sedating, blood purifying and diuretic 
properties [16]. According to Patwardhan et al. 
[17], ashwagandha leaves are recommended to cure 
swelling, fever, and ophthalmitis. Furthermore, this 
plant also showed antiserotonergic and anabolic 
properties and displayed beneficial activities for the 
treatment of geriatric problems, stress, and arthritis 
[18, 19].
	 In modern medicine, W. somnifera root extracts 
are exposed to efficiently improve cerebral health, 
brain ageing and locomotive syndrome [20]. It is 
also used to cure weakness, epilepsy, memory loss, 
and neurodegenerative diseases such as spinal cord 
injury, Alzheimer’s, and Parkinson’s diseases [2, 21, 
22]. Several animal and human studies validated that 
ashwagandha roots have aphrodisiac potential and 
increases testosterone activity [23-28]. Additionally, 
ashwagandha root extracts are used or consumed as 
a dietary supplement across the developing world 
as well as in developed countries, like United States 
[21]. Based on the abovementioned potential health 
benefits, ashwagandha caught great attention both 
in traditional and modern medicine. Therefore, the 
present review emphasizes the major phytochemical 
and therapeutical benefits of ashwagandha extracts, 
including those against COVID-19.

PHYTOCHEMICAL CONSTITUENTS

Ashwagandha roots are rich in a wide variety of 
phytochemical constituents, including amino  acids, 
alkaloids, ergostane steroids, terpenes, and flavo
noids, which can directly or indirectly prevent 
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several diseases [19, 26]. Among withanolides, 
withaferin A, withanone, and withanolide are the 
vital bioactive compounds accumulated in the roots 
and have therapeutic benefits including antioxidant, 
antidiabetic, antimicrobial, anticancer, antimalarial, 
immunomodulatory, antidepressant, anti-ageing, 
anti-stress, and cardio-protective activities [29-
41]. Withaferin A has the potential to inhibit 
angiogenesis, thereby protect against various types 
of cancer [42]. Additionally, two glycowithanoloids, 
such as sitoindoside IX and sitoindoside X, have 
the potential to reduce stress and enhance memory 
retention in rats [43].
	 The proximate and mineral composition  of 
ashwagandha roots, leaves, and fruits were sum

marized in table 1. Ashwagandha root holds 
carbohydrates 63.4%, protein 1.6 %, fat 1.1 % and 
ash 3.7% [44]. The 100 g of root contains calcium 
(23 mg), copper (0.8–3.3 mg), manganese (1.2–
5.9 mg), zinc (1.6–4.4 mg), iron (94.5 mg), total 
carotenoids (7.6 mg), and vitamin C (3.7 mg) [45, 
46]. These nutrients are essential for the regular 
physiological activities of humans. Ashwagandha 
leaves and fruits as well possess significant levels of 
copper, manganese, and zinc (tab. 1). 
	 Krishnamurthy and Sarala [44] stated that 
this plant has huge variability in phytochemical 
composition depending on geographic distribution. 
The medicinally important metabolites of ashwa
gandha roots include flavonoids (rutin, myricetin, 

Table 1.

Proximate, mineral and metabolites concentration of Withania somnifera

Composition 
Proximate [%]

Reference
Roots Leaves Fruits

Carbohydrates 63.4 51.5 55.9

[44]
Protein 1.6 5.3 11.0
Fat 1.1 2.4 2.9
Ash 3.7 8.6 9.1
Crude fibre 5.0 2.3 4.0
Minerals [mg/100 g]
Calcium 23 – –

[45, 46]

Iron 94.5 74.0 60.2
Copper 0.8–3.3 3.5 4.2
Manganese 1.2–5.9 3.4 3.7
Zinc 1.6–4.4 3.6 4.9
Total carotenoids 7.6 – –
Vitamin C 3.7 – –
Metabolites [mg/100 g]
Flavonoids
Rutin 4.21 – –

[47]
Myricetin 0.22 – –
Quercetin 7.21 – –
Quercitrin 5.22 – –
Kaempferol 0.78 – –
Rhamnetin 1.15 – –
Phenolic acids
Gallic acid 4.02 – –

[47]
Caffeic acid 1.99 – –
Chlorogenic acid 1.03 – –
Ferulic acid 0.55 – –
Coumaric acid 0.67 – –
Alkaloids
Caffeine 1.22 – –

[47]

Theobromine 0.26 – –
Harmine 0.26 – –
Berberine 0.41 – –
Noscapine 0.32 – –
Papaverine 0.16 – –
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quercetin, quercitrin, kaempferol, and rhamnetin) 
(tab. 1) [47]. Ashwagandha roots grown in Indian 
soils contain 0.13–0.31% alkaloids [48]. The plant 
roots showed alkaloids and steroidal lactones as 
major chemical constituents. The major alkaloids 
found in the plant root are withanine, pseudo
withanine, somiferine, sominiferinine,  somnine, 
tropine, pseudo-tropine, isopelletierine,  cuscohy
grine, anahydrine and anaferine. The ergostane 
steroidal lactones are steroidal lactones, withano
lides A-Y, withaferin A, withasominiferin – A, with
asominferols A-C, withanone, and sitoindoside VII, 
VIII, IX, and X [49-52]. The molecular structures 
of critical bioactive alkaloids and steroidal lactones 
of ashwagandha root extract were drawn by 
ChemDraw software and presented in figure 1.

PHARMACOLOGICAL ACTIVITIES 
OF ASHWAGANDHA

The pharmacological activities of W. somnifera have 
been extensively reviewed in previous articles [2, 5, 
11, 50, 53-57] which covered the studies performed 
up to 2015. Two recent reports [58, 59] also reviewed 
some aspects of pharmacological activities of ash
wagandha up to 2020. In order to update existing 
information on this important Ayurveda species, we 
decided to review the pharmacological studies from 
2015 to 2020 that were not covered by the previous 
reviews and to analyse the progress achieved in these 
years compared to the previous ones. The extracts 
and bioactive components of ashwagandha have 
a variety of pharmacological effects that include 
antioxidative, anticancer, and immunomodulatory 
activities. The important pharmacological activities 
of ashwagandha are shown in table 2.

Neuroprotective activity

Elhadidy et al. [74] investigated the neuroprotective 
activity of ashwagandha against aluminium 
chloride-induced neurotoxicity in rats. The study 
found that ashwagandha extract at a dose of 200 
mg/kg p.o. per day for 30 days had significant anti
oxidant and anti-inflammatory activities against 
aluminium neurotoxicity. In another study, Dutta 
et al. [75] examined the effect of ashwagandha 
extract on motor performance, longevity, and  the 
number of motor neurons in the lumbar spinal 
cord in SOD1(G93A) mice of amyotrophic late
ral sclerosis (ALS). In addition, ashwagandha 
extract administration inhibited glial activation 
and inhibited NF-ĸB phosphorylation in this 

investigation. However, earlier research found that 
ethanolic ashwagandha root extract co-treated 
with the toxins Maneb (MB) and paraquat (PQ) 
significantly liberated the Parkinson’s disease 
classical markers, such as decreased dopamine in 
the substantia nigra and oxidative damage, in mice 
[12, 13]. Though, only a few research studies on the 
nootropic potential of ashwagandha extracts have 
been undertaken, all in animal models. As a result, 
future research should confirm the bioactivity of 
the ashwagandha root extract in clinical trials on 
humans.

Antitumour activity

Several studies published over the last three decades 
have found that ashwagandha extracts have the 
ability to suppress several types of cancer cells in 
humans, including lung, colon, prostate, pancreatic, 
and kidney cancer cells [76-81]. Lee et al. [82] 
investigated the apoptotic activity of ashwagandha 
methanol extract in HNSCC cells and found a dose-
dependent growth inhibition effect attributed to 
caspase-dependent apoptosis. A recent study found 
that administering ashwagandha extract at a dose of 
200 mg/kg orally every day for 7 months reduced 
tumours in urethane-induced adult male albino 
mice lung adenomas [83]. Another study found that 
withaferin A had a substantial effect on the A549 
cell line of non-small cell lung cancer (NSCLC) 
related to ROS-induced cellular damage [84]. The 
inhibitory activity of withaferin A on Helicobacter 
pylori-induced generation of IL-1 in murine bone 
marrow-derived dendritic cells (BMDCs) was 
examined by Kim et al. [85]. Withaferin A reduced 
IL-1 production in a dose-dependent way, according 
to the researchers. Furthermore, in breast cancer 
cells, the protein fraction of ashwagandha sho
wed apoptotic activity via mitochondria-mediated 
ROS production, caspase activation, and Bax/Bcl-
2 dysregulation [63]. However, just a few research 
employing proper control and dosages have looked 
at the anticancer efficacy of ashwagandha extract 
and active components. As a result, future research 
should be focused on the anticancer potential of 
ashwagandha extracts and bioactive components in 
various clinical studies using suitable controls and 
scientifically acceptable dosage.

Antimicrobial activity

Several studies of ashwagandha roots have reported 
effective antimicrobial activity. The methanolic 
leaf extracts of ashwagandha at a dose of 2 mg/ml 
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Figure 1.

Chemical structures of the major bioactive constituents of Withania somnifera
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Antioxidant 
activity

Anti-neuro 
inflammatory

Anti-neuro 
inflammatory

Antiarthritic 
activity

Anticancer

Anticancer

Anticancer

Anticancer

Muscle strength 
and recovery 

Body strength 

Cytotoxic activity

Adaptogenic and 
anxiolytic activity

Increased 
testosterone level
Nephroprotective

Insomnia and 
anxiety

Insomnia

Table 2.

Pharmacological activities of W. somnifera root extracts and alkaloids

Activity

extract type
root extract

leaf extract 

chloroform 
fraction

root extract

W. somnifera 
protein fraction
withaferin A

methanol 
extract
methanol 
extract
root extract

aqueous extract 
(Sensoril®)

root extract

root extract

withanolide-free 
root extract
withanolide 
glycosides
root extract

root extract

root extract

Extract type

lipid peroxides (LPO), superoxide dismutase 
(SOD) and glutathione (GSH) were tested in 
adult male Wistar rats
ashwagandha leaf water extract using 
β-amyloid and lipopolysaccharide (LPS)-
stimulated primary microglial cells and BV-2 
microglial cell line
chloroform fraction IV (FIV) using 
β-amyloid and lipopolysaccharide (LPS)-
stimulated primary microglial cells and BV-2 
microglial cell line
assessed the level of inflammatory cytokines 
such as Tumor Necrosis Factor (TNF)-α, 
IL-1β, IL-6 and IL-10 in collagen-induced 
arthritic (CIA) rats
MDA-MB-231 human breast cancer cells

transgenic adenocarcinoma of mouse prostate 
(TRAMP) model
HCT 116 human colorectal cell line

HepG2 hepatoma cell line

57 young male subjects (18–50 years old) 
with little experience in resistance training 
were randomized into treatment (29 subjects) 
and placebo (28 subjects) groups
19 recreationally active men were 
randomized in a double-blind fashion to 
placebo or Sensoril® 
the crude extract of Withania was tested for 
cytotoxicity against A375 cells by MTT assay

Fifty-eight male and female participants with 
a baseline perceived stress scale (PSS) score 
>20 
foot shock stress-induced mice groups 

43 people completed the 16-week period of 
trial
gentamycin-induced nephrotoxicity in adult 
male Wistar rats

60 patients were randomly divided into two 
groups: ashwagandha (n=40) and placebo 
(n=20)
150 subjects divided into two groups: 
ashwagandha (n=75) and placebo (n=75)

Models used

500 mg/kg, p.o 
once a day from 
day 14 to day 21
IC50: 0.2%; 48 h

IC50: 15 μg/ml; 
48 h

300 mg/kg/day; 
20 days

IC50: 92 µg/ml

5 mg/kg/day; 8 
week
IC50: 2.19 µg/ml

IC50: 1.89 µg/ml

300 mg/day; 8 
week

500 mg/day; 12 
week

350, 250 and 
200 μg/ml for 
24, 48 and 72 h, 
respectively
250 and 600 
mg/twice/day, 8 
weeks
10 mg/kg for 12 
days
21 mg/day for 8 
weeks.
500 mg/kg, p.o 
once a day from 
day 14 to day 21
300 mg, 2 doses/
day; 10 weeks

600 mg/once/
day; 42 days

IC50/dosage References

[60]

[61]

[61]

[62]

[63]

[64]

[65]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[60]

[72]

[73]

LC50 – lethal concentration; IC50 – inhibitory concentration
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significantly inhibited pathogenic gram-positive 
bacteria such as Staphylococcus aureus and Enter­
ococcus sp., with an average zone of inhibition 
20.6  mm and 19.4 mm at 2 mg/ml, respectively 
[86]. In recent study, the methanolic extract of ash
wagandha was active against S. aureus, and  E.  coli 
with a zone of inhibition ranging from 17 and 
24 mm, correspondingly at 2 mg/disk [87]. However, 
in older studies, the leaf extracts of ashwagandha at 
a dosage of 6.25 mg/ml and 12.5 mg/ml significantly 
inhibited five different gram-negative bacterial 
species such as E. coli, S. typhi, K. pneumonia, P. 
aeruginosa, and C. freundii in a dose-dependent 
manner [88]. In addition, 100 mg/ml of leaf extract 
inhibited the growth of pathogenic bacteria like 
Staphylococcus aureus, Streptococcus sobrinus, 
Streptococcus mutans, and Salmonella paratyphi B 
[89, 90]. Most studies focusing on the antimicrobial 
activity of ashwagandha extract and bioactive meta
bolites have been conducted using disc diffusion 
method. It gave inherent limitations and the method 
needs to be accompanied by further relevant MIC 
assay [91].

Anti-depressant activity

Ashwagandha root extract at a dose of 120 mg/day 
for six weeks significantly improved sleep quality 
in 150 healthy volunteers in the treatment group, 
compared with the placebo group (p<0.001) [92]. 
This recent study also remarked that the treatment 
group showed noteworthy augmentation in sleep 
efficiency, total sleep time, sleep latency, and wake 
after sleep onset versus placebo after six weeks. 
According to Salve et al. [69], root extract at a dose 
of 250 mg/day and 600 mg/day for eight weeks 
had a substantial reduction in perceived stress 
scale (PSS) and serum cortisol levels for 58 healthy 
participants in the treatment group compared with 
placebo control group. In another study, 240 mg of 
ashwagandha extract/day administered for 60 days 
significantly reduced stress compared to control 
placebo group [28]. However, in earlier studies, 
the oral administration of ashwagandha (20, 40 
and 50  mg/kg/once daily for five days) effectively 
reduced anxiety in animal models [34, 93].

Anti-inflammatory activity

The 47% methanolic extract inhibited lipopoly
saccharide (LPS) induced nitric oxide production 
(IC50=33.3 μM) and TNF-α production in RAW 
264.7 cells (IC50=40.9 μM). A western blotting assay 
with lower iNOS protein expression verified the anti-

inflammatory action by inhibiting transcriptional 
iNOS protein expression [94]. Another study found 
that administering an aqueous extract of ashwa
gandha root to humans at a dose of 300 mg/kg/wt. 
significantly increased IL-10 secretion and inhibited 
NF-B activity [62]. Gupta and Singh [95] reported 
that ashwagandha doses of 600 and 800 mg/kg/
body weight, noticeably reduced the severity of 
arthritis by efficiently suppressing the inflammatory 
mediators in experimental rats. However, earlier 
studies reported that low doses of (100 mg/kg/orally 
for 15 days) root extracts have significantly reduced 
arthritis in Freund’s adjuvant-induced rats. Also, 
it showed better anti-inflammatory activity than 
compared to standard drug hydrocortisone [96]. 
According to Al-Hindawi et al. [97], ashwagandha 
inhibited granuloma configuration in the cotton 
tablet implantation in rats.

Spermatogenic activity

Some studies reported that ashwagandha was helpful 
in the treatment of male fertility. Several studies 
observed that ashwagandha increases the quality of 
semen by reducing oxidative stress and increasing 
male reproductive hormone levels [23, 26, 71, 
98]. According to Sahin et al. [99], ashwagandha 
enhanced sperm count and motility at a dose of 
300 mg/kg for 8 weeks in rats. Another study defined 
the effects of ashwagandha root extract on arsenic-
induced testicular impairment in rats and perceived 
a substantial increase in sperm count and motility 
at a dose of 100 mg/kg for 30 days [100]. Sperm 
morphological abnormality was reduced with a 
dosage of 200 mg/kg in alcohol-treated rats [101].

EFFECT OF ASHWAGANDHA AGAINST 
SARS-CoV-2

Nowadays, various public institutes and private 
laboratories are actively involved in medication 
and vaccine development. The World Health Orga
nization (WHO) stated on March 11, 2020, that 
coronavirus (COVID-19) is a pandemic disease 
[102], with SARS-CoV-2 being the principal caustic 
agent. Using a computational technique, Tripathi 
et al. [103] assessed 40 bioactive constituents 
of ashwagandha to find the best ingredients for 
suppressing the major protease (Mpro) of SARS-
CoV-2 activity. Four bioactive constituents, with
anoside II, withanoside IV, withanoside V, and 
sitoindoside IX, were determined to have the highest 
docking energy among the natural compounds 
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studied. Withanoside V was found to have a high 
binding affinity and hydrogen-bonding interactions 
with the active site of the protein. Withaferin A 
and withanone bind to the viral S-protein receptor-
binding region and prevent or decrease interactions 
with the host ACE2 receptor [104-106]. As a result, 
these three bioactive chemical elements may be 
useful as a possible inhibitor against SARS-major 
CoV-2’s protease in the fight against COVID-19 
disease. The active molecules of withanoside V, 
withaferin A, and withanone need to be studied 
further in clinical trials against COVID-19.

CULTIVATION OF WITHANIA 
SOMNIFERA

It has been found that ashwagandha plants cultivated 
in field conditions have a higher yield of fruits and 
seeds when compared to that of the plants cultivated 
in a greenhouse. This should be kept in mind that 
the seedlings need to be prepared early enough to 
give the plants time to produce a large number of 
fruits during its vegetation season. Withaferin A 
and withanolide D were detected in W. somnifera 
grown in both conditions [107]. It was found that 
the height, flowers, branches and head diameter of 
W. somnifera were reduced by the salinity of the soil. 
The study suggested that there is a direct effect of salt 
stress on the growth of the plant [108]. Withaferin A 
was found in a high concentration when the plant 
shoots were grown for 5 weeks on NN medium 
supplemented with 0.0287 g ZnSO4/l compared with 
normal conditions. Moreover, the concentration of 
glutathione was also recorded higher when it was 
grown with 0.144 g ZnSO4/l [109].

LIMITATIONS AND FUTURE 
DIRECTIONS

Firstly, some of the pharmacological studies were 
lacking in comparison to controls and dosage details, 
perhaps leading to false-positive results. Hence, 
additional research is required to investigate with 
appropriate controls and dosages. Secondly, earlier 
pharmacological examinations of ashwagandha 
roots were mostly attentive to the organic extracts 
with little attention to the aqueous extracts, hence, 
attention should be given to its traditional uses. 
Thirdly, although ashwagandha roots possess various 
therapeutic effects like antioxidant, antimicrobial, 
anti-depression and antitumour activities, these 
studies were performed only in animal and cell 
models, and clinical investigations in humans have 

been rarely implemented. Therefore, future studies 
should focus on the bioactivity of ashwagandha 
extracts, active alkaloids and steroidal lactones in 
various clinical studies in humans. Such research 
will benefit future pharmaceutical applications of 
ashwagandha. Four bioactive constituents, namely 
withanoside II, withanoside IV, withanoside V and 
sitoindoside IX have been identified in this plant 
and these active molecules have a potent anti-SARS-
CoV-2 activity by computational approach only. 
Hence, future studies need to take great attention 
to conduct clinical trials in humans and models 
for confirmation of anti-coronavirus activity. The 
positive results would be beneficial for people from 
across the world. Overall, the presence of biologically 
active alkaloids (withanine, sominiferine, tropine, 
isopelletierine and anaferine), and steroidal lactones 
(withanolides A-Y, withaferine A, withasominiferols 
A-C, withanone and sitoindosides) of ashwagandha 
can serve as a new potential source for pharmaceutical 
domains. Future investigations on the bioavailability 
and pharmacokinetics of ashwagandha are required 
to explore the metabolites responsible for its 
therapeutical potential. Additional research should 
be conducted to expand the ethnobotanical as well as 
the modern medicinal application of W. somnifera.

CONCLUSION 

The present review emphasizes the ethnopharma
cological uses, phytochemical constituents, and 
biological effects of ashwagandha which is widely 
used to treat several human ailments. Based on 
the literature survey, we find that ashwagandha 
can protect people from various diseases due to its 
potential therapeutic values. Results from numerous 
studies revealed that different formulations of 
ashwagandha can be used to cure ulcers, insomnia, 
memory loss, anxiety, bronchitis, as well as mental 
and neurological disorders. It also showed that 
bioactive constituents like withaniferins and sito
indosides helped reduce cell damage and lipid 
peroxidation and prevent several acute and chronic 
diseases. Furthermore, ashwagandha extracts and 
active components have been systematically studied 
for their beneficial effects. Nevertheless, gaps exist 
in the scientific studies on ashwagandha that should 
be identified for its validation.
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