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Abstract: Withania Somnifera, also known as ashwagandha, is a member of the Solanaceae family of plants and has been used as
an Ayurveda medicine for thousands of years. Ashwagandha has been used to treat a variety of conditions such as insomnia, stress,
anxiety, depression, and hormonal imbalances. It is believed to have anti-inflammatory, antioxidant, and immunomodulatory
properties that can help improve overall health and wellbeing. In addition, ashwagandha is also believed to have positive effects on
cognitive function, memory, and mental performance, making it a valuable addition to any health regimen. Ashwagandha is thought
to help improve cognitive function by increasing dopamine and serotonin levels in the brain. It has also been found to help reduce
the effects of stress and anxiety, which can help improve focus and mental clarity. In this, humans present a thorough analysis of
the characteristics of WS extracts (WSE), which contain complex mixtures of various components, such as WFA, that have
demonstrated inhibitory properties against many cancers, including breast, colon, prostate, colon, ovarian, lung, and brain cancers,
as well as the mechanisms underlying these actions and the pathways concerned. Prostate cancer is one of the cancers that have
been demonstrated to be inhibited by WSE components, such as WFA. By understanding the components of WSE and how they
interact with different cancer pathways, scientists can determine the best way to use them in cancer treatments. Furthermore,
the research can provide insight into the potential of WSE as an effective and safe anti-cancer agent. Additionally, WSE may provide
the foundation for more targeted therapies for cancer patients, thereby offering hope for a more personalized treatment
option.This review covers Withanolide ,Supplements of WSSide effects of WS ,Energetic Elements and cancer Toxicities
reductant effect.
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1. INTRODUCTION

WS represents one of the most significant herbs in Ayurveda,
which has been used for more than three thousand years to
reduce stress, increase energy, and enhance cognitive function.
The herb is believed to act on the three doshas in the body
vata, pitta, and kapha to provide balance and restore harmony.
WS contains various active compounds, such as alkaloids and
saponins, which have been shown to have anti-inflammatory
and anxiolytic properties."? Saponins are compounds found in
a variety of plants, including WS, and have been found to have
a variety of beneficial effects on the body. They act as a natural
antibiotic, protecting against bacterial and fungal infections,
and have anti-inflammatory, anti-cancer, and anti-oxidant
properties.’ The plant is an upright, greyish, evergreen shrub
with short stems, oblong, petiolate leaves, and greenish
axillary, bisexual flowers. The petiolate leaves have short
petioles, which attach the leaves to the stem, and are usually
longer than the leaves themselves. It also has long tuberous
roots. With 29 common metabolites generated from the leaf
and root extracts, the leaves, roots, stems, and flowers all have
therapeutic benefits. The metabolites generated from the
plant have been used for many centuries as a medicinal remedy
for a variety of ailments, such as fever, inflammation, and
digestive issues. These metabolites have a range of
physiological activities, including anti-inflammatory, anti-
bacterial, and anti-oxidant properties. This suggests that the
plant may have potential as a source of natural medicines and
treatments. It is used as a traditional remedy for fever,
dysentery, and jaundice. It is also used to treat skin diseases
and as an analgesic and anti-inflammatory agent.>® It has been

used in Ayurvedic medicine for centuries. The metabolites are
believed to be responsible for the plant's medicinal properties,
as they can interact with the body's cells, tissues, and organs
to reduce inflammation and fight infection. They may also have
antioxidant properties, which can help protect cells from
damage caused by free radicals. The plant's long history of
traditional use provides evidence that the compounds are safe
and effective for treating a wide range of conditions. They also
have the ability to reduce cholesterol levels, lower blood
pressure, and improve the body's ability to absorb nutrients.’
Furthermore, research suggests that WS may be beneficial in
treating a wide range of conditions, from digestive issues to
mental health disorders. The plant is an upright, greyish,
evergreen shrub with short stems, oblong, petiolate leaves,
and greenish axillary, bisexual flowers.® It also has long
tuberous roots. 29 common metabolites generated from the
leaf and root extracts have therapeutic efficacy in the form of
the flowers, roots, stems, and leaves. These metabolites
include tannins, flavonoids, phenolic acids, glycosides, and
terpenoids, which have anti-inflammatory, anti-bacterial,
antifungal, and antioxidant properties.” They can be used to
treat a variety of ailments, from skin diseases to digestive
problems. Furthermore, these compounds are believed to be
of great benefit for general health and wellbeing, due to their
anti-inflammatory, anti-bacterial, antifungal, and antioxidant
properties. In addition, many natural health enthusiasts believe
that these compounds can help to promote overall wellness,
due to their ability to boost the body's natural defenses.
Natural health enthusiasts believe that the compounds found
in plant-based medicines, such as herbs, spices, and essential
oils, can be used to help promote good health and wellbeing.'

Fig |: Ashwagandha (Withania Somnifera)''

I.1. Background about Withania Somnifera

That since beginning of time, herbal treatments were widely
employed in traditional medicine (including Ayurvedic and
Chine medicine). Several cytotoxic components found in
medicinal plants cause apoptosis, necroptosis, and autophagy
by affecting different proteins are present in the induction of
apoptosis.'> Herbal treatments are now being evaluated as
potential therapeutic agents due to their ability to induce
apoptosis. Apoptosis is a type of programmed cell death that
is often associated with the treatment of cancerous cells. This
is because these herbal treatments contain a wide range of

components such as alkaloids, terpenes, flavonoids, and other
phytochemicals which have the potential to interact with
proteins, enzymes, cell signaling pathways, and cellular
metabolism, which are essential for the regulation of
apoptosis, necroptosis, and autophagy.'® As such, these herbal
treatments may be able to modulate the programmed cell
death processes and, ultimately, affect cell survival and death.
Its withanolide obtained from the root of Withania coagulans
was discovered to have a structure identical to a withanolide
isolated from the root extract of WS in 1973. Withanolide is
one of the most important C28 steroid lactones.
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2, WITHANOLIDE

Withanolide is a natural organic compound that has been
shown to have a variety of medicinal properties. It has been
used in traditional medicine for centuries and has been found
to have anti-inflammatory, antioxidant, and anti-cancer
properties.'* Withanolide has been renowned for its extensive
medicinal benefits and its potential to treat various ailments,
making it a worthwhile endeavor to research and analyze its
effects further. It has also been found to be effective in treating
a number of mental health conditions, including depression and
anxiety. Patients must follow their healthcare provider's
recommendations and work with them to develop a
comprehensive treatment plan that best meets their individual
needs and health status. Over the last 45 years, scientists have
uncovered and characterized several withanolides, a type of
steroid. These compounds have gained significant attention
from researchers due to their intricate structural properties
and potential for therapeutic use in drug development.
Withanolides exhibit a diverse range of bioactivities, including
antitumor, antifeedant, antistress, cytotoxic,
immunosuppressive, antimicrobial, and anti-inflammatory
effects. This is important because withanolides are a promising
source of novel treatments for various diseases, including
cancer, diabetes, and infection.'” The compounds have shown
to be effective at targeting multiple pathways of disease
progression and thus have the potential to be more effective
than current therapies. In addition, due to their multi-targeting
capabilities, withanolides can provide a more comprehensive
approach to treating a variety of diseases, potentially offering
more comprehensive and effective treatments.'®

2.1. Supplements of WS

It is important to ensure that any Withania somnifera
supplements or products used are obtained from reputable
sources and have undergone rigorous testing for quality and
purity.'” For a cancer patient or caregiver seeking information
on complementary therapies, it is recommended to consult
with a qualified healthcare professional and reputable sources
of information such as the National Cancer Institute or
American Cancer Society. Withania somnifera shows
promising anticancer properties and may have potential as a
complementary therapy for cancer patients. '® However, more
research is needed to fully understand its effects on cancer and
how it can be used in combination with standard treatments.
In the meantime, patients should always consult with their
healthcare provider before using Withania somnifera or any
other complementary therapies. It is important to prioritize
safety and work with healthcare providers to develop an
individualized treatment plan that includes evidence-based
approaches.
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2.2. Side effects of WS

Withania somnifera may have potential as a complementary
therapy for cancer patients, but caution should be taken and
more research is needed to determine its safety and
effectiveness as well as its role in combination with standard
cancer treatments. There are possible risks and side effects of
using Withania somnifera as a complementary therapy for
cancer patients. Withania somnifera can interact with certain
chemotherapy drugs, making them less effective. It can also
cause gastrointestinal upset, headaches, and fatigue. It may also
interfere with the body's absorption of other medications, so
it is important to consult with your doctor before taking
Withania somnifera. Thus, it is important to discuss with your
healthcare provider the potential benefits and risks of taking
Withania somnifera as a complementary therapy for cancer
treatment.'’

2.3. Energetic Elements of the WS Extract

Withanolides (around 40 different chemicals), also termed as
C-28 steroidal lactone triterpenoids, are the main biological
molecules that are present throughout the plant's many
portions.” Withanolides are believed to be responsible for the
plant's medicinal properties as they are known to possess anti-
inflammatory, anti-tumor, anti-depressant, and anti-oxidant
properties. Withanolides are known to possess anti-
depressant properties. Ref They are believed to be able to
reduce anxiety and depression by acting on the brain and
body's stress response system. They are also believed to be
effective in preventing tumor cell growth and in promoting cell
death. Additionally, withanolides have also been found to be
beneficial for preventing cognitive decline, protecting nerve
cells, and improving heart health.' The most comprehensive
updates on the anti-carcinogenic effects of WFA on a variety
of cancers (breast, colon, prostate, lung, ovarian, along with
renal, head and neck, pancreatitis, liver, and skin cancers) are
summarised together with its modes of action and likely
routes. WFA has been found to be effective in targeting cancer
cells while leaving healthy cells unharmed.”? Its anti-
carcinogenic effects are thought to be due to its ability to
reduce inflammation and oxidative stress. WFA (withaferin A)
is a compound found in the medicinal herb, Ashwagandha. It
has powerful anti-carcinogenic effects and has been used in
traditional Ayurvedic medicine for centuries.® Additionally,
WFA has been found to inhibit angiogenesis, the growth of
blood vessels that supply cancer cells with nutrients, thus
cutting off their lifeline.?* As a result, WFA has been shown to
have remarkable potential in the treatment of cancer. By
targeting cancer cells without affecting healthy cells, WFA has
proven to be an effective weapon in the fight against cancer.”
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Fig 2: Withaferin A. Structure

2.4. Effects and Toxicities Caused by Cancer Treatment

Conventional chemotherapy has a number of negative side
effects, some of which affect the heart, liver, kidneys, and other
organs.® WFA was reported to promote cellular survival in
modeled damage and in Related genes cell death along with
inhibiting oxidative stress in cardiac ischemia reperfusion
(MI/R) injury. WFA was reported to reduce cardiac ischemia
reperfusion injury, a type of damage that occurs when blood
supply is cut off to the heart, then restored. The loss of oxygen
during the period of ischemia can cause damage to the tissues,
and when blood flow is restored, further damage can occur
due to the release of inflammatory molecules. Therefore,
WFA therapy inhibits the antioxidants and improves
ventricular caspase-3 in an Akt-dependent manner via
overexpression of SOD2, SOD3, and Prdx-1 by H202.” The
protective effect of which was before with WFA (10 mg/kg)
was also seen in the reduction of CYP450-mediated reactive
metabolites, which led to oxidative stress in Bromo benzene-
mediated liver and kidney damage. These findings demonstrate
the therapeutic potential of WFA in reducing oxidative stress-
mediated damage to organs and tissues.”® Furthermore, WFA
was found to induce the expression of antioxidant enzymes
such as SOD2, SOD3, and Prdx-1, which suggests that it may
also act as an antioxidant. This could explain why WFA was
effective in reducing the levels of reactive metabolites that can
cause oxidative stress-mediated damage. WFA thus appears to
have a dual action, both reducing the levels of reactive
metabolites and inducing the expression of antioxidant
enzymes.

3. CONCLUSION

The World Health Organization's (WHO) 2014-2023 policy
intends to address healthcare concerns by making herbal
healers available to culturally diverse communities as
affordable and effective alternatives to pharmaceuticals. WHO
aims to ensure that traditional and herbal medicines are used
safely and effectively, and that their use is integrated into public
health policies. This policy also provides a framework for the
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