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ABSTRACT

Rasayana therapy, a cornerstone of Ayurveda, the traditional Indian system of medicine, is a
holistic regimen focused on rejuvenation, enhancing longevity, and improving overall health
and resilience. Objective: This review aims to critically evaluate the scientific evidence
supporting the potential of Rasayana therapy in the realms of cancer prevention and
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Rasayana, Cancer pharmacological and clinical findings. Methods: A narrative review of published literature
E;:;Z?tlon' was conducted using databases such as PubMed, Scopus, Google Scholar, and the AYUSH
Survivorship, Research Portal. Search terms included "Rasayana,” "Ayurveda cancer,”" "adaptogen,"
Integrative "immunomodulation,” "antioxidant," "apoptosis,” alongside specific herbs like Ashwagandha,
Oncology, Curcuma longa, Tinospora cordifolia, and Emblica officinalis. Results: Preclinical studies
Adaptogen, robustly demonstrate that key Rasayana herbs possess multifaceted anti-cancer properties,
Immuno- including potent antioxidant activity, induction of apoptosis, inhibition of angiogenesis and
modulation. metastasis, modulation of detoxification enzymes, and enhancement of immune function.
These effects are mediated through the regulation of key signalling pathways such as NF-kB,
STAT3, and PI3K/AKT. Clinically, Rasayana therapy shows promise in improving the quality
of life (QoL), reducing cancer-related fatigue, mitigating chemotherapy-induced toxicities
(myelosuppression, neuropathy), and potentially enhancing chemoradiotherapy efficacy
through radioprotective and chemosensitizing effects. Conclusion: Rasayana therapy
presents a compelling, multi-targeted adjunctive approach in oncology. Its principles of
enhancing host defense (Vyadhikshamatva) align with goals of preventing carcinogenesis and
supporting survivors. While the existing evidence is promising, further high-quality, rigorous
clinical trials are essential to standardize formulations, establish safety profiles, and integrate
these ancient wisdom-based interventions into modern evidence-based oncologic care.
INTRODUCTION

Cancer remains a leading cause of morbidity
and mortality worldwide, with its incidence projected
to rise significantly in the coming decadesltl. While
advancements in conventional therapies like surgery,
chemotherapy, radiotherapy, and immunotherapy
have improved survival rates, they are often associated
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with severe side effects, diminished quality of life
(QoL), and long-term sequelae for survivors/Zl
Furthermore, the primary prevention of cancer
through modifiable lifestyle and dietary factors is a
critical yet underutilized strategy. This landscape has
fuelled interest in complementary and integrative
medicine (CIM) approaches to support conventional
care, mitigate adverse effects, and address the holistic
well-being of patients [3.

Ayurveda, a 5000-year-old holistic medical
system originating in India, offers a unique perspective
on health and disease, emphasizing balance (Swasthya)
among an individual's body, mind, and spirit. Its
approach to cancer, broadly described as Arbuda or
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Granthi (depending on the presentation), involves
complex imbalances of the Tridosha (Vata, Pitta,
Kapha), the formation of Ama (toxins), and diminished
Ojas (vital essence and immunity) [41.

A pivotal branch of Ayurveda is Rasayana
therapy. The term "Rasayana" translates to the
pathway (Ayana) of essence (Rasa), pertaining to the
nourishment of all bodily tissues. It encompasses a set
of regimens including specific herbal formulations, diet
(Ahara), lifestyle (Vihara), and conduct aimed at
promoting longevity, enhancing mental clarity,
preventing disease, and rejuvenating the entire system
[51. The core objective of Rasayana is to increase Ojas
and Bala (strength), thereby boosting Vyadhi-
kshamatva (resistance against disease), a concept that
closely parallels modern immunology and the idea of
enhancing host defense against pathologies like cancer
6],

This manuscript explores the scientific
rationale and evidence supporting the potential role of
Rasayana therapy in two key areas of oncology: (1)
Cancer Prevention, by targeting fundamental processes
like oxidative stress, inflammation, and mutagenesis;
and (2) Cancer Survivorship, by managing treatment-
related toxicities, improving QoL, and potentially
reducing the risk of recurrence.

The Principles of Rasayana Therapy

Rasayana is not merely a set of herbal drugs; it
is a comprehensive process. Classical texts like
Charaka Sambhita describe it as a means to achieve
optimum health by:

1. Slowing the aging process (Vayahsthapana)

2. Enhancing memory and intellect (Medha)

3. Providing disease resistance (Vyadhikshamatva)
4. Promoting lustre and vitality (Prabha)

5. Nourishing all bodily tissues (Dhatu)

Rasayanas are classified based on their method
of administration (e.g., Kutipravesika - intensive indoor
regimen, Vatatapika - outdoor regimen), their primary
action (e.g., Kamya for health promotion, Naimittika for
disease-specific purposes), and their medicinal form [71.
In the context of modern pharmacology, many
Rasayana plants are recognized as "adaptogens"
substances that enhance the body's non-specific
resistance to stress, normalize physiological functions,
and have a protective effect against a wide variety of
environmental challenges [8l.

Mechanistic Basis for Anti-Cancer Effects of
Rasayana

The anti-carcinogenic potential of Rasayana
herbs is supported by their multi-targeted effects on
various hallmarks of cancer.
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e Antioxidant and Anti-mutagenic Activity Oxidative
stress and DNA damage are fundamental initiators
of carcinogenesis. Many Rasayanas are rich
reservoirs of antioxidants like vitamins, flavonoids,
tannins, and phenols. Emblica officinalis (Amalaki)
exhibits significant free radical scavenging activity,
protecting cellular macromolecules from oxidative
damage and preventing mutagenesisi®. Asparagus
racemosus (Shatavari) and Tinospora cordifolia
(Guduchi) have also demonstrated potent
antigenotoxic effects in various models [101,

e Immunomodulation A robust immune system is
critical for immune surveillance and the elimination
of nascent tumour cells. Rasayana therapy is
renowned for its immunostimulatory properties.
Tinospora cordifolia and Withania somnifera
(Ashwagandha) have been shown to enhance
phagocytosis by macrophages, stimulate natural
killer (NK) cell activity, and promote the
proliferation of lymphocytes and the production of
cytokines like IL-2 and IFN-y, thereby bolstering
both innate and adaptive immunity [11.12],

e Apoptosis Induction and Inhibition of Proliferation
A key strategy in cancer control is the selective
induction of apoptosis (programmed cell death) in
malignant cells. Curcumin from Curcuma longa
(turmeric) is a well-established pro-apoptotic
agent, downregulating anti-apoptotic proteins (Bcl-
2) and activating caspase cascades in numerous
cancer cell lines(13l, Withaferin A, from Withania
somnifera, induces apoptosis by generating reactive
oxygen species (ROS) and inhibiting the PI3K/Akt
pathway in breast and colon cancer cells [14].

e Anti-angiogenesis and anti-metastasis tumor
growth and spread depend on angiogenesis
(formation of new blood vessels) and metastasis.
Curcumin and other Rasayana compounds inhibit
key pro-angiogenic factors like VEGF (Vascular
Endothelial Growth Factor) and MMPs (Matrix
Metalloproteinases), thereby restricting tumor
neovascularization and invasion [15],

e Detoxification enzyme modulation Rasayanas can
modulate the activity of Phase I and Phase II
xenobiotic-metabolizing enzymes. They may inhibit
cytochrome P450 enzymes that activate
procarcinogens while upregulating glutathione S-
transferase (GST) and other conjugating enzymes
that facilitate the excretion of toxins and potential
carcinogens [16l,

e Adaptation to stress (adaptogenic effect) The
diagnosis and treatment of cancer are profound
physical and psychological stressors. The
adaptogenic properties of herbs like Ashwagandha
help modulate the hypothalamic-pituitary-adrenal
(HPA) axis, reduce cortisol levels, and improve
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resilience, which can indirectly influence cancer
progression and patient coping [171.
Role in Cancer Prevention

The mechanisms described above provide a
strong scientific basis for the chemo preventive
potential of Rasayana therapy. By combating oxidative
stress, enhancing DNA repair mechanisms, boosting
immune surveillance, and facilitating the detoxification
of carcinogens, Rasayana regimens could potentially
delay or prevent the initiation and promotion of
cancer. Population studies suggest that dietary
patterns rich in spices and herbs used in Ayurveda,
such as turmeric, are associated with lower rates of
certain cancers in India 8. While large-scale human
trials are needed, the cumulative evidence from pre-
clinical studies supports the inclusion of Rasayana
principles- a diet and lifestyle rich in antioxidants and
immune-boosting agents- as a strategic component of
public health cancer prevention initiatives.

Role in Cancer Survivorship and Supportive Care

This is perhaps the most immediate and evidence-
supported application for Rasayana in oncology.

» Ameliorating Chemo/Radiotherapy Toxicity:
Numerous studies show that Rasayana herbs can
protect healthy tissues from the damaging effects of
cancer treatment. Tinospora cordifolia has been
shown in clinical studies to reduce the incidence
and severity of chemotherapy-induced myelo-
suppression  (neutropenia, thrombocytopenia),
thereby reducing the need for dose reductions and
growth factor supportl!9. Ashwagandha has
demonstrated efficacy in improving fatigue and QoL
scores in breast cancer patients undergoing
chemotherapy and reducing the symptoms of
chemotherapy-induced neuropathy [20.21],

» Radio-protective and Chemo-sensitizing Effects:
Some Rasayanas exhibit a fascinating "differential
effect.” They protect normal cells from radiation
damage while sensitizing cancer cells to
radiotherapy and chemotherapy. Ocimum sanctum
(Holy Basil) and Emblica officinalis have
demonstrated significant radioprotective effects in
animal models, likely due to their free radical
scavenging properties [22l. Curcumin, meanwhile,
can sensitize tumor cells to chemoagents like 5-FU
and oxaliplatin by suppressing pathways that
confer drug resistance [231.

» Improving Quality of Life (QoL) and Mental Health:
The adaptogenic and anxiolytic properties of
Rasayanas like Ashwagandha are highly relevant for
survivors dealing with anxiety, depression, and
cancer-related fatigue (CRF). Clinical trials have
reported significant improvements in stress scores,
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sleep quality, and overall
standardized extracts [17.24],

Challenges and Future Directions

Despite the promising evidence, several challenges
remain:

e Standardization and Quality Control: The efficacy
of herbal preparations depends on the plant's
genus, part used, season of harvest, geographical
source, and extraction method. Standardized
extracts with defined phytochemical markers are

well-being  with

crucial for reproducible research and clinical
application.
e Herb-Drug Interactions (HDIs): Potential
interactions between Rasayana herbs and

conventional cancer drugs are a major concern. For
example, some herbs may inhibit or induce
cytochrome P450 enzymes or P-glycoprotein,
altering the pharmacokinetics of chemotherapeutic
agents [25], Rigorous pharmacovigilance studies are
essential.

e Evidence Gap: While preclinical data is abundant,
large-scale, randomized, placebo-controlled,
double-blind clinical trials (RCTs) with robust
endpoints are limited. Future research must focus
on well-designed RCTs to generate Level | evidence.

e Integration into Modern Oncology: A
collaborative model involving Ayurvedic physicians
and oncologists is needed to develop safe, effective,
and personalized integrative protocols.

CONCLUSION

Rasayana therapy, with its holistic foundation
and multi-targeted pharmacologic actions, offers a
valuable adjunct to modern oncology. Its potential
spans from primary cancer prevention by
strengthening the host's inherent defense mechanisms
to providing critical support for survivors by
alleviating treatment-related toxicities and enhancing
overall quality of life. The scientific validation of its
mechanisms- antioxidant, immunomodulatory,
apoptogenic, and adaptogenic- provides a rational
basis for its use. Moving forward, a concerted effort
towards high-quality clinical research, standardization
of products, and education of healthcare providers will
be key to responsibly integrating this ancient wisdom
into the future of comprehensive, patient-centered
cancer care.
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