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Abstract: The incidence of cancer has been rising alarmingly for the last few decades cancer still remains a
major health care burden throughout the globe. In spite of technical advancements in the diagnosis and
management, Conventional therapies like chemo therapy and radiotherapy have their own limitations. Therefore
the scientists all over the world are looking for a safe and effective alternative, relying heavily on medicinal
plants. Ayurveda is a storehouse of knowledge in the field of immunology and many medicinal plants have been
prescribed for this condition. Medicinal plants recommended in the Ayurvedic texts such as Andrographis
paniculata, Berberis aristata, Curcuma longa, Glycyrrhiza glabra, Piper longum, Picrorrhiza kurroa, Plumbago
zeylanica, Sassurea lappa, Semecarpus anacardium, Tinospora cordifolia, Withania somnifera, Zingiber
officinalis have been scientifically validated and studies suggest that these plants have enormous potential in
the prevention and therapy of cancer. The same is compiled and discussed in this paper.
Keywords: Cancer, Cancer Ayurvedic treatment, Curcumin, Anti-cancer herbs

INTRODUCTION
The incidence of cancer has been rising alarmingly
for the last few decades. In India, Cancers of the oral
cavity, oro-pharynx, esophagus, stomach, rectum,
colon and the lung are commonly seen in men,
whereas cancers of the cervix and the breast
commonly affect the Indian women. Cancer can be
defined as an abnormal, excessive, uncoordinated,
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autonomous and purposeless clonal proliferation of
cells in any tissue or organ of the body. Every living
cell in human body has the potential to become
cancerous (malignant), after which it proliferates
indiscriminately usually forming a mass, known as
neoplasm or tumor. Cancerous cells have the
tendency to spread and grow (metastasize) in other
parts of the body. Cancer preys the host and
continues to grow indefinitely, competing with the
Page 105

Academica Editores:

Acta Velit

Vol: 3 Issue: 2,

normal tissues for nutrition( ). In spite of technical
advancements in the diagnosis and management,
cancer still remains a major health care burden
through out the globe. Therefore the scientists all
over the world are looking for a safe and effective
alternative, relying heavily on medicinal plants.
Ayurveda is a storehouse of knowledge in the field
of immunology and many medicinal plants have
been prescribed for this condition. Many such
recommendations of Ayurvedic texts have been
scientifically validated.
AETIOPATHOGENESIS OF THE DISEASE
Our changing lifestyle is exposing us to various
carcinogens in the food, water, air and environment
in the form of pesticides, insecticides, herbicides,
automobile
emissions,
industrial
toxins,
electromagnetic radiation and ultraviolet radiation
etc. Carcinogenesis is multi-step process. The
suboptimal dose of a carcinogen may only alter the
affected cell. This altered cell known as ‘the
initiated cell’ possesses the higher risk of
transforming into a malignant cell on further
exposure to carcinogens. Although every living cell
in the human body has the potential to become
malignant, but the process of malignant
transformation is an extremely rare event because
the DNA chromosomal strands are replicated in
each cell with an incredible precision and the proof
reading process repairs the damaged DNA strands
before the mitotic process is allowed to proceed. In
spite of all these precautions taken by nature, one
newly formed cell among every few millions may
still become malignant, but the immune system of
the body acts as a scavenger by destroying these
abnormal cells.
The malignant transformation of a cell is probably
not a critical event in the development of cancer
rather it is the inability of the body to destroy the
newly formed cancerous cells. It has been observed
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that most of the newly formed cancerous cells never
grow beyond the microscopic stage because the
immune system of the body normally recognize and
destroy the cancerous cells by producing certain
proteins, called cytokines, which include
interleukins (IL-1 to IL-15), interferons (alpha, beta
and gamma), tumor necrosis factors (TNF) and
colony stimulating factors (CSF)( ).
CONVENTIONAL TREATMENT MODALITIES
AND APPROACH THROUGH AYURVEDA
Conventional approaches to treat cancer are
surgery, chemo therapy and radio therapy, but are
effective when detected in early stages. The chemo
therapy and radio therapy do kill the cancerous cells
but both of these therapies also destroy some vital
cells in the body, leading to serious side effects.
Other conventional techniques used in the treatment
of cancer including bone marrow transplantation,
peripheral stem cell transplantation, hormone
therapy, photodynamic therapy, immunotherapy
and gene therapy have their own limitations.
Ayurveda offers many single and poly herbal
preparations which promote immunity and thus
prevent and manage cancer. Scientific evidences
confirm that use of these herbal preparations show
perceptible outcome in terms of prevention,
delaying in getting into advanced stages,
improvement in quality of life etc. Critical
examination of Ayurvedic concept of cancer
diathesis and its pathogenesis in terms of the theory
of tridosa, sapta dhatu (body tissues), the agni
(body's biologic fire), srotas (channels of the body)
and the satkriyakala (generic sequence of events in
the genesis of a disease) give a picture of a new
paradigm of the disease state. A retrospective metaanalysis of observations on 85 plant drugs reported
to have an anticancer effect indicates that medicinal
plants with katu, tikta, kasaya rasa (bitter, pungent,
and astringent taste), usna virya (e.g., hot
biopotency), and katu vipaka (catabolic active
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metabolites), and medicinal plants with dry, coarse,
light, and sharp biophysical properties have
significantly greater possibilities of producing
anticancer effects( ).
PROBABLE
MODE
OF
ACTION
OF
MEDICINAL PLANTS
The therapeutic effect of anti-cancerous medicinal
plants is executed by inhibiting cancer – activating
enzymes, stimulating DNA repair mechanism,
promoting production of protective enzymes,
including antioxidant action and by enhancing
activity of the immune cells. Some medicinal plants
protect the body from cancer by enhancing
detoxification functions of the body. Certain
biological response modifiers derived from
medicinal plants are known to inhibit growth of
cancer by modulating the activity of specific
hormones and enzymes. Some medicinal plants
reduce toxic side effects of chemotherapy and
radiotherapy( ).
MEDICINAL
PLANTS
WITH
ANTICANCEROUS ACTIVITY
Andrographis paniculata (Kalmegha): The
anticancer and immunomodulatory activity of the
methanolic extract of Andrographis paniculata in
human cancer and immune cells is evaluated and the
Dichloromethane fraction significantly inhibits the
proliferation of HT-29 (colon cancer) cells and
augments the proliferation human peripheral blood
lymphocytes (HPBLs) at low concentrations. On
further fractionation of the dichloromethane extract,
three diterpene compounds were isolated, i.e.
andrographolide, 14-deoxyandrographolide and 14deoxy-11,12-didehydroandrographolide.
Andrographolide showed anticancer activity on
diverse cancer cells representing different types of
human cancers and all the three molecules showed
enhanced proliferation and interleukin-2 (IL-2)
induction in HPBLs( ). The extract and isolated
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diterpenes
(andrographiside
and
neoandrographolide) from this plant are proved to
be beneficial against tumourigenesis by their antilipoperoxidative action and by enhanced carcinogen
detoxification action( , , , ).
Berberis aristata (Daru haridra)
Previous studies on the anticancer activity of
protoberberine alkaloids against a variety of cancer
cell lines were extended to human tumor HeLa and
murine leukemia L1210 cell lines. An attempt was
also made to investigate the relationship between
the cytotoxic activity of berberine and its molecular
mechanism of action( ).
Curcuma longa (Haridra)
Curcumin (diferuloylmethane) is a polyphenol
derived from the plant Curcuma longa, commonly
called turmeric. Extensive research over the last 50
years has indicated this polyphenol can both prevent
and treat cancer. The anticancer potential of
curcumin stems from its ability to suppress
proliferation of a wide variety of tumor cells, downregulate transcription factors NF-κB, AP-1 and Egr1; down-regulate the expression of COX2, LOX,
NOS, MMP-9, uPA, TNF, chemokines, cell surface
adhesion molecules and cyclin D1; down-regulate
growth factor receptors (such as EGFR and HER2);
and inhibit the activity of c-Jun N-terminal kinase,
protein
tyrosine
kinases
and
protein
serine/threonine kinases. In several systems,
curcumin has been described as a potent antioxidant
and anti-inflammatory agent. Evidence has also
been presented to suggest that curcumin can
suppress tumor initiation, promotion and metastasis.
Pharmacologically, curcumin has been found to be
safe. Human clinical trials indicated no doselimiting toxicity when administered at doses up to
10 g/day. All of these studies suggest that curcumin
has enormous potential in the prevention and
therapy of cancer( ).
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Glycyrrhiza glabra (Yashti madhu): Glycyrrhizin
and its aglycone, glycyrrhetic acid has been found
useful for various therapeutic purposes.
Glycyrrhizin has been shown to possess many
physiological functions like anti-inflammatory
activity, detoxification and inhibition of
carcinogenic promoters( ).
Phyllanthus niruri/amarus (Bhumyamalaki): An
aqueous extract of P. amarus increases the life span
of the tumor bearing rats and normalizes glutamyl
transpeptidase activity( ). It plays a major role in
disruption of HBsAg mRNA transcription and posttranscription which could be beneficial against viral
carcinogenesis( ).
Piper longum (Pippali): Piperine, an active alkaloid
extracted from this plant has been used as an
ingredient of ayurvedic anticancer formulations
because of its anti-oxidative potency in both in vitro
and in vivo conditions( ). Studies revealed increase
in MMI & Phagocytic activities which prove that it
enhances the host resistance in accordance with its
immuno stimulation property( ). It has also been
screened for inhibitory effect of Lung Metastasis
which is evident for Anti-Cancer activity( ).
Picrorrhiza kurroa (Katuki): Picrorhiza has been
shown to reduce formation of liver cancer due to
chemical exposures in animal studies( ).
Plumbago zeylanica (Chitraka): Plumbagin may
induce apoptosis in human pancreatic cancer cells
primarily through the mitochondria-related pathway
followed by both caspase-dependent and caspaseindependent cascades. In an orthotopic pancreatic
tumor model, plumbagin markedly inhibited the
growth of Panc-1 xenografts without any significant
effect on leukocyte counts or body weight. It
indicates that plumbagin can be potentially
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developed as a novel therapeutic agent against
pancreatic cancer( ).
Podophyllum hexandrum Linn. (Ervaruka): It is a
powerful anticancer drug against various cancers
for e.g. sarcomas, adeno-carcinoma and melanoma.
Podophyllin
and
its
active
principle,
podophyllotoxin are known for their cytotoxic
effect by virtue of their properties of mitotic
inhibition, nuclear fragmentation, impaired spindle
formation and they are also found to be
karyoplastic. The mechanism of action has been
suggested as necrosis and is a direct consequence of
its cytotoxic effect on tumour tissues. These
derivatives have been analyzed in cancer
chemotherapeutic studies and the methods of
preparation of these compounds are patented( ). In
recent days, chemically modified podophyllotoxins
are widely used in cancer therapeutics. VP-16
(etoposide), a podophyllotoxin derivative has been
tested against in vitro and in vivo cancer cells and
been used against hepatic cancers for more than a
decade( ). It has proved its efficacy in combination
with epirubicin in phase II studies( , ). By this
combination therapy at least 3% of the patients had
complete cure and 36% had partial response. Pglycoprotein, a drug efflux pump, seems to be less
effective in reducing VP-16 concentration in cancer
cell lines and hence this drug proves to be more
efficient in these cells( ). It is also safe even above
therapeutic dosage without much toxic effects( ).
Sassurea lappa (Kushta): Kushta showed inhibition
on the growth of Tumor cells and appeared
promising for Cancer immuno Therapy( ).
Tinospora cordifolia (Guduchi): The active
principles from T. cordifolia enhance host immune
system by increasing immunoglobulin and blood
leukocyte levels and by the stimulation of stem cell
proliferation. It has the ability to reduce solid tumor
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volume by 58.8%, which is comparable to
cyclophosphamide, a known chemotherapeutic
agent( , , ). These immuno stimulating properties
can be used in the prevention of tumor mediated
immuno suppression and hence could be a drug
choice for various cancers. Exposure of HeLa cells
to 0, 5, 10, 25, 50 and 100 microg/ml of guduchi
extracts (methanol, aqueous and methylene
chloride) resulted in a dose-dependent but
significant increase in cell killing, when compared
to non-drug-treated controls. The effect of guduchi
extracts was comparable or better than doxorubicin
treatment( ).
Semecarpus anacardium (Bhallataka): In Ayurveda
classics, numerous references are available on the
anticancer properties of Semecarpus anacardium
nuts( ). An extensive review describes the
phytochemical and pharmacological properties of S.
anacardium( ). The chloroform extract of S.
anacardium nut possess antitumour action with
increased life span against leukaemia, melanoma
and glioma( , ). The milk extract of S. anacardium
produces regression of hepatocarcinoma by
stimulating host immune system( ) and normalizing
tumour markers including alpha-fetoprotein levels(
, ). This preparation stabilizes the lysozomes, and
normalizes glycoprotein and mineral content in the
body during cancer progression( , ). It also corrects
hypoglycaemia( ) and controls abnormal lipid
peroxidation( ) by the maintenance of antioxidant
defense status( ). In the microsomes, it acts as a
bifunctional inducer of both phase I and II
biotransformation enzymes and prevents tumour
initiation by preventing carcinogen activation( , ).
Histologically, on treatment with the S. anacardium
extract to hepatocarcinoma animals, the liver
sections showed almost a normal architecture. The
nodules become completely regressed and further
cell necrosis was prevented( ). Anacartin forte,
another preparation from S. anacardium has been
used for several decades as an anticancer drug since
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it is giving health improvement with alleviation or
disappearance of troublesome symptoms. It
provides clinical benefit with an extension of
survival time in various cancers including
oesophageal, chronic myeloid leukaemia, urinary
bladder and liver cancer( ). Another Ayurvedic drug
containing S. anacardium, Amura rohitaka,
Glycyrrhiza glabra and copper powder were
reported to inhibit breast tumour development in
mice by significantly extending the survival period.
This drug was also found to be efficient in clinical
trials( ).
Withania somnifera (Aswagandha): Effect of
Withania somnifera on the cellular immune
responses (CMI) was studied in normal as well as
tumour bearing animals. Administration of
Withania extract was found to enhance the
proliferation of lymphocytes, bone marrow cells
and thymocytes in responses to mitogens( ). The
chemopreventive effect of Withania somnifera
hydroalcoholic root extract (WSRE) on 7,12dimethylbenz[a]anthracene (DMBA)-induced skin
cancer was investigated in Swiss albino mice and
results suggest its potential chemopreventive
activity in this experimental model of cancer. The
chemopreventive activity may be linked to the
antioxidant/free radical-scavenging constituents of
the extract( ).
Zingiber
officinale
(Ardraka):
Anti-tumor
promoting potential of ginger have been evident
from many scientific studies( , ). The results of a
study, provide clear evidence that Ginger Extract
possesses anti-skin tumor-promoting effects, and
that the mechanism of such effects may involve
inhibition of tumor promoter-caused cellular,
biochemical, and molecular changes( ).
A Poly herbal preparation – Triphala
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The results of a study suggest that the aqueous
extract of Triphala possessed ability to induce
cytotoxicity in tumor cells when investigated on
human breast cancer cell line (MCF-7) and a
transplantable mouse thymic lymphoma (barcl-95)
but spared the normal cells, which seems to be
related to its ability to evoke differential response in
intracellular reactive oxygen species (ROS)
generation. The differential response of normal and
tumor cells to Triphala in vitro and the substantial
regression of transplanted tumor in mice fed with
Triphala points to its potential use as an anticancer
drug for clinical treatment. It was also found that
apoptosis was significantly higher in the excised
tumor tissue of Triphala fed mice as compared to the
control, suggesting the involvement of apoptosis in
tumor growth reduction( ).
The use of medicinal plants and dietary modulators
in combination with radiation have enhanced tumor
killing but protected normal cells against radiation.
The uses of certain phytochemicals as
radioprotectors have been reported in literature( ).
MEDICINAL
PLANTS
USED
IN
COMBINATION WITH ANTICANCER DRUGS:
Some medicinal plants are shown to enhance the
therapeutic efficacy and/or reduce the toxicity of
anticancer drugs used in chemotherapy while
protecting the normal cells.
Allium sativum (Lasuna): Water-soluble derivative
of garlic, S-allylmercaptocysteine (SAMC),
inhibited proliferation and cell cycle progression in
two human colon cancer cell lines, SW-480 and HT29, similar to the effects of sulindac sulfide (SS), a
well-known colon cancer chemopreventive agent.
Co-administration of SS with SAMC enhanced the
growth inhibitory and apoptotic effects of SS,
suggesting the usefulness of SAMC alone or in
combination with SS or other chemopreventive
agents( ).
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Aloe vera (Kumari): In a randomized doubleblinded clinical trial, comparing mild soap and aloe
vera gel against incidence of radiation therapy
induced skin reactions, the median time of five
weeks was taken to show any skin changes in the
aloe/soap treatment versus three weeks in the soap
only treatment. The protective effect of adding aloe
to the soap regimen increases during long time
radiation exposure( ). In another clinical trial
involving patients with advanced solid tumours, for
whom no other standard effective therapy was
available, combination of pineal indole melatonin
(MLT) plus Aloe vera extracts produced some
therapeutic benefits, at least in terms of stabilization
of disease and survival when compared to MLT
alone treatment( ).
Alstonia scholaris (Saptaparna): The Alstonia
scholaris extract pre-treatment increased the effect
of radiation as by enhancement of cell killing in
HeLa and KB cells, followed by HL60, MCF7, and
HePG2 cells. In in-vivo studies, with Ehrlich ascites
carcinoma bearing mice the pre-treatment of extract
caused increased life span of animals when
compared with untreated irradiated group( ). The
combination treatment of Alstonia scholaris extract
with cyclophosphamide was also found to be most
effective against Ehrlich ascites carcinoma as it
caused the highest tumour regression and enhanced
the mean and average survival time when compared
with cyclophosphamide alone treated group( ).
Curcuma longa (Haridra): When radiation and
curcuma were applied together as synergical
therapy, curcuma showed a radiation sensitising
effect in HeLa, K-562 and IM-9 cell lines( ).
Curcumin, the active constituent from Curcuma
longa also enhances the anticancer potential of
Cisplatin and reduces its nephrotoxicity in
fibrosarcoma bearing rats( ).

Page 110

Academica Editores:

Acta Velit

Vol: 3 Issue: 2,

Heliotropium indicum (Vrischikali): In a Phase I
study consisting of Solid tumor patients who have
undergone prior chemotherapy/ radiation therapy,
Indicine N-oxide, an alkaloid from Heliotropium
indicum have shown some improvement against
skin melanoma and ovarian carcinoma( ).
Moringa oleifera (Shigru): Pre-treatment with the
leaf extract of M. oleifera exhibits significant
radiation protection to the bone marrow
chromosomes in mice and this could be useful to
overcome side effects of radiation therapy( ).
Nigella sativa (Krshna jeeraka): In mice bearing
Ehrlich ascites carcinoma, thymoquinone (TQ), the
main constituent of the Nigella sativa oil,
significantly enhanced the therapeutic efficacy of
ifosfamide by improving its antitumour effect and
reducing its nephrotoxicity. Furthermore, mice
treated with ifosfamide in combination with TQ
showed less body weight loss and mortality rate
compared to IFO single therapy( ).
Ocimum sanctum (Tulasi): Orientin and Vicenin,
two water-soluble flavonoids isolated from the
leaves of Ocimum sanctum have shown significant
protection to the human lymphocytes against the
clastogenic effect of radiation, radiation lethality
and chromosomal aberrations in vivo. This
radioprotection associated with their antioxidant
activity may have clinical potential in cancer
therapy( ).
Taxus buccata (Talisa patri): In a Phase II study, the
triplet regimen based on taxol (active constituent of
Taxus buccata), ifosfamide, and carboplatin has
proved active, safe, and easy to deliver on an
outpatient basis for patients with advanced stage
IIIB-IV non-small-cell lung cancer( ).
Another combination of Herceptin with Taxol
significantly improves the overall response rate,
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increases the time to progression and the overall
survival in breast cancer patients. These effects are
more pronounced in patients characterized with
HER/2 +++ over expression( ). Taxol also exerts a
weak radiosensitising effect on breast and cervical
carcinoma cells on the basis of an optimal
Taxol/radiation scheduling( ).
Withania somnifera (Aswagandha): W. somnifera
when administered for 4 days before paclitaxel
treatment and continued for 12 days caused
significant reversal of neutropenia of paclitaxel in
mice. It can be used as an adjuvant during cancer
chemotherapy for the prevention of bone marrow
depression associated with anticancer drugs( ).
The active component, withaferin A isolated from
the extract showed significant antitumour and
radiosensitising effects in experimental tumours in
vivo, without any noticeable systemic toxicity( ). In
Ehrlich ascites carcinoma mice, the extract showed
dose dependent inhibition on tumour growth and
increased the survival rate. Combination of
radiation therapy with extract increased tumour cure
and tumour-free survival( ). It also reduces
cyclophosphamide induced myelosuppression and
leucopoenia can be useful in combination
chemotherapy( , ).
CONCLUSION
In view of the existing scenario, Ayurveda has a
vital role to play in the prevention and management
of Cancer. With advanced knowledge of molecular
science, anti cancerous activity of various medicinal
plants has been explored. In the light of some
preliminary evidences, efforts to develop some
alternatives preventive and curative medicines
could be done through extensive studies. By
understanding the complex synergistic interaction
of various constituents of anticancer medicinal
plants, effective compound formulations can be
developed to act directly on the cancerous cells
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without harming normal cells of the body and
improving the quality of life by boosting the
immune system.
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