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ABSTRACT:

Internationally malignant growth is a sickness which seriously impacts the human populace.
New treatments to treat and prevent this deadly disease are always in high demand. Natural
compounds are getting more attention from scientists and researchers because they are thought
to have fewer harmful side effects than current treatments like chemotherapy. The Plant Realm
delivers normally happening auxiliary metabolites which are being explored for their anticancer
exercises prompting the improvement of new clinical medications. New technologies are
emerging to further develop the field as a result of these compounds' success as standard cancer
treatments. Nanoparticles for nanomedicines are one example of a new technology that aims to
control the release of plant-derived drugs and investigate novel administration strategies to
enhance their anticancer properties. The demand for medicinal plant-derived naturally-derived
compounds and the properties that make them potential targets for anticancer treatments are the
subject of this review.
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INTRODUCTION

There has been a lot of progress made in cancer
treatment and prevention over the years. The disease
is characterized by uncontrollable and unstoppable
cell proliferation throughout the body. Thusly,
shaping cancers of threatening cells with the
possibility to be metastatic. Chemotherapy, radiation
therapy, and drugs derived from chemicals are some
of the current treatments. Chemotherapy, for example,
can put patients under a lot of stress and make their
health worse. As a result, alternative cancer
treatments and therapies are prioritized. In developing
nations, herbal medicines have been and continue to
be the primary source of medical treatment for many
years. Because of their natural antiseptic properties,
plants have been used in medicine. As a result,
research has focused on the potential properties and
applications of extracts from terrestrial plants for the
preparation of nanomaterial-based drugs for diseases
like cancer. Numerous plant species are already being
used to treat or stop cancer from growing. Plant
species with anticancer properties have been
identified by a number of researchers, with an
emphasis on those that have been utilized in herbal
medicine in developing nations. The ability of certain
compounds, which are specific to the plant kingdom
and are necessary for the survival of plants as well as
the "housekeeping" of the organism, to stop cancerous
cells from growing and start apoptosis is the subject
of research. The purpose of this article is to provide
an overview of the latest developments in the field
and plant-derived compounds with anticancer
therapeutic properties.

EPIGENETIC PROPERTIES

The control of hypermethylation of tumour-
suppressor genes on CpG islands is deregulated in
cancer cells, which is the first step in the path that
leads to the development of cancer. Tumor-suppressor
genes may become silenced or inactivated as a result.
Recent years have seen the development of
medications that can either inhibit or reverse
epigenetic changes. Chemically derived epigenetic
drugs like 5-azacitidine (azacitidine;) have been
developed and tested. Vidaza) and b5-aza-2'-
deoxycytidine, also known as decitbine; Dacogen),
which are both DNMTi 11 and HDACI, such as
FK228 (Romidespin, Istodax) and suberoyanilde
hydroxamic acid (SAHA, Vorinostat, Zolinza).
However, it is challenging to engineer a chemically
derived drug that is specific for the cytotoxicity of
cancer cells and non-toxic to normal cells. As a result,
there is a growing demand for the development and
research of naturally derived compounds that can be
used to treat cancer, particularly those derived from
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plant species and their natural products. There are
many different kinds of cancer in the human
population, but they all have the same characteristics
or genotypes, like being unable to respond to signals
that stop cell growth and make their replication
endless. Cancer cells are able to survive because
angiogenesis is maintained within the tumor tissue
and apoptosis is never triggered in them. Compounds
derived from plants have been shown to inhibit cancer
cell activity, inhibiting cancer cell proliferation and
triggering apoptosis.

PLANT COMPOUNDS WITH ANTICANCER
PROPERTIES

In Asian and African populations, medicinal plants
have been used as folk remedies for thousands of
years, and many plants are consumed for their health
benefits in developed nations. The World Health
Organization (WHO) says that some countries still
use plant-based treatments as their primary medicine,
and developing countries are using the benefits of
naturally derived compounds for treatment.
Polyphenols, brassinosteroids, and taxols are
examples of compounds with anticancer properties
that have been identified and extracted from terrestrial
plants.

Polyphenols

Flavonoids, tannins, curcumin, resveratrol, and
gallacatechins are all polyphenolic compounds that
are regarded as anticancer compounds. Red wine,
grapes, and peanuts are all sources of resveratrol.
Green tea has gallacatechins in it. Because they are
natural antioxidants, it is thought that including
polyphenols in one's diet can improve one's health and
lower one's risk of developing cancer. Polyphenols'
antioxidant properties have been determined and their
cytotoxicity on a variety of cancer cells has been
demonstrated. Polyphenols are thought to have
anticancer properties that can be used by inducing
apoptosis. Polyphenols are thought to initiate
apoptosis by controlling the mobilization of copper
ions that are bound to chromatin and cause DNA
fragmentation. This is thought to be the mechanism
by which polyphenols initiate apoptosis. Resveratrol
was found to be capable of DNA degradation when
Cu(Il) was present. Plant polyphenols also possess the
ability to inhibit cancer cell growth and interfere with
proteins found in these cells. Through direct bonding,
cancer agents can be altered by the polyphenol
regulating acetylation, methylation, or
phosphorylation. Through interaction with a variety of
stimuli, curcumin-treated cancer cells in a variety of
cell lines have demonstrated suppression of tumor
necrosis factor (TNF) expression.
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Flavonoids

With 10,000 known structures, flavonoids belong to
the polyphenolic compounds and are a large family of
secondary metabolites found in plants. They are
physiologically active substances found in plants and
are gaining scientific attention due to their potential
health benefits. Different plants have been examined
for their flavonoid content and what these mixtures
mean for malignant growth cells, for example,
greenery species and plants utilized in customary
Chinese  medications like the litchi leaf.
Anthocyanins, flavones, flavonols, chalcones, and a
slew of other flavonoid compounds can all be found
in the plant's seed, which is just one of its many
structures. Coa and other, 2013, identified and
investigated the anticancer effects of flavonoids on
the Dryopteris erythrosora fern cell line (A456 human
lung cancer cell line). They discovered that flavonoids
had high free radical scavenging activity and
cytotoxicity against cancer cells. Additionally,
purified flavonoids have demonstrated anticancer
properties against the following human cancers:
cervical carcinoma (Hela), hepatoma (Hep-G2), and
breast cancer (MCF-7) It was demonstrated that the
flavonoids (4'-Methoxy licoflavanone (MLF) and
Alpinumi soflavone (AIF) extracted from Erythrina
suberosa stem bark had cytotoxic effects on HL-60
cells (human leukemia). Through both intrinsic and
extrinsic signaling pathways, MLF and AIF induced
apoptosis. The induction of apoptotic proteins results
in a significant decrease in the mitochondrial
membrane potential. Cancer cells cannot survive
when mitochondria are damaged. Flavonoid extracts
from fern species have been the subject of additional
research, and their anticancer activity was found to be
high even at low concentrations. Polyphenols, as
previously stated, have the ability to inhibit or alter
the regulation of proteins and other agents, which may
be contributing to cancer cell survival. Anti-apoptotic
Signal Transducer and Activator of Transcription
(STAT) proteins aid in cancer cell proliferation. By
preventing the phosphorylation of the members of this
family of proteins, which is necessary for the survival
of cancer cells, MLF and AIF inhibit them.
Additionally, these flavonoids prevent the expression
of NF-B, which is necessary for the survival,
angiogenesis, and proliferation of cancer cells.

Brassinosteroids

Brassinosteroids (BRs) are naturally occurring
substances found in plants. They play a role in
hormone signaling to control cell growth,
differentiation, and elongation, as well as in
disease and stress resistance and tolerance.
Additionally, BRs regulate plant senescence.
They are necessary for the growth and
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devélopment of plants. Another naturally
occurring compound known as BRs has been
shown to have therapeutic value in the fight
against cancer. In studies with cancer cells, two
natural BRs have been utilized to demonstrate
these compounds' anticancer properties. 28-
homocastasterone  (28-homoCS) and  24-
epibrassinolide (24-epiBL) have been shown to
be effective at micromolar concentrations against
various cancer cell lines. Cancer cells are unique
in that they do not naturally undergo apoptosis
and continue to multiply indefinitely. By
interacting with the cell cycle, BRs can elicit
responses necessary for growth inhibition and
apoptosis. BRs have been used to treat a variety
of cancer cell lines in research, including;
Multiple myeloma RPMI 8226, T-lymphoblastic
leukemia CEM, cervical carcinoma HelLa, lung
carcinoma A-549, and osteosarcoma HOS cell
lines Prostate and breast cancer cell lines are also
included. Due to their abundance in breast
cancer cells like MCF-7, MDA-MB-468, T47D,
and MDA-MB-231, estrogen receptor (ER),
epidermal growth factor receptor (EGFR), and
human EGFR-2 (HER-2) are some of the essential
proteins that are targeted in the treatment of the
disease. The androgen receptor (AR), which
shares a structure with ER, is a crucial protein in
the development of prostate cancer cells (LNCaP
and DU-145 cell lines). BRs will inhibit the
growth of both hormone-sensitive and hormone-
insensitive cancer cells by interacting with or
binding to  these proteins' receptors.
Additionally, BRs may cause cell cycle
disruption. When breast cancer cell lines were
treated with 28-homoCS and 24-epiBL, the cyclin
proteins that are involved in the G1 phase of the
cell cycle were reduced. Treatment with BRs
induces apoptosis at this stage, which cancer
cells would not be able to do naturally without
treatment. At this point in the cell cycle, cells will
either undergo repair or enter apoptosis. In
prostate malignant growth cell lines, LNCaP and
DU-145, the equilibrium of apoptotic proteins
which advance cell endurance and those which
actuate modified cell passing changes with BRs
treatment. After treatment with BRs, levels of the
pro-apoptotic protein Bax rise, while anti-
apoptotic proteins like Bcl-2 decrease. In
addition to their anticancer properties, BRs
produce distinct responses in cancer and normal
cells. The agent must not be cytotoxic to normal
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cells and must be cell specific to cancer cells in
order to be effective as an anticancer treatment.
This is where the therapeutic properties of BR
agents originate.

Anticancer plant-derived drugs

Because they are natural and readily available,
drugs derived from plants are desired for cancer
treatment. They can be easily taken by mouth as
part of a patient's diet. Additionally, because
they are naturally derived compounds from
plants, they are generally less harmful to human
cells. However, cyanogenetic glycosides, lectins,
saponins, lignans, lectins, and some taxanes are
exceptions. Plant-derived drugs can enter clinical
trials for further therapeutic development if they
can demonstrate selectivity in research, non-
toxicity to normal cell lines, and cytotoxicity to
cancer cell lines. Drugs derived from plants can
be divided into four groups based on how they
act: inhibitors of the enzyme methytransferase,
antioxidants or drugs that prevent DNA
damage, histone deacetylase (HDAC) inhibitors,
and mitotic disruptors HDAC inhibitors are
substances like sulforaphane, isothiocyanates,
isoflavones, and pomiferin. They prevent cancer-
causing proteins from working. Sulforaphane,
for instance, has been shown to inhibit important
targets in the proliferation of breast cancer.
Sulforaphane treatment of breast cancer cell lines
inhibited HDAC, which led to a decrease in the
expression of ER, EGFR, and HER-2. HDAC
inhibitors reactivate epigenetically silenced
genes that are necessary for chromatin
acetylation in cancer cells, allowing the cells to
enter programmed cell death (apoptosis).
Chemotherapeutic sensitivity in human cancers
may be enhanced by plant-derived compounds
that inhibit HDAC. Vincristine, vinblastine,
vinorelbine, vindesine, and vinflunine are drugs
that inhibit microtubule dynamics by binding to
-tubulin. These drugs are derivatives of vinca
alkaloids. Microtubule disruption is also caused
by taxanes like paclitaxel and its analog,
docetaxel. Cell cycle arrest and apoptosis are
caused by these compounds' inhibition of
metaphase to anaphase phase transitions.
Paclitaxel reduces cancer cell replication by
stabilizing or polymerizing microtubules in the
cells. Vincristine and vinblastine were two of the
first drugs to be isolated, and paclitaxel was one
of the first drugs to have a significant impact on
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cancer treatment. Plant extracts containing vinca
alkaloids, Taxus diterpenes, Podiphyllum
lignans, and Camptotheca alkaloids may be
more effective as therapeutic agents and have
stronger anticancer effects when combined.
Separates from Urtica membranaceae, Artemesia
monosperma and Origanum dayi Post in
Solowely et al., 2014 were looked into to see how
they worked on a variety of cancer cell lines,
including lung, breast, colon, and prostate cancer
cell lines. The investigation revealed that plant
extracts containing a combination of anticancer
compounds could kill cancer cells only, without
harming normal human lymphocytes or
fibroblasts. Because of this, plant extracts are
more appealing as therapeutic agents than
chemically derived ones, which can lead to toxic
side effects during cancer treatment. An
increased population of cells in the sub-G1 phase
with a lower DNA content and condensation of
chromatin was evidence of the plant extracts'
induction of apoptosis. After extract treatment, a
crucial stage in apoptotic cell death, caspase 3
activation also increased.

Enhancing drug administration

New technologies for the application and dosage
of these anticancer compounds are emerging as a
result of developments and discoveries in
naturally derived drugs. For a compound to be a
successful alternative to current treatments like
chemotherapy, its administration must be
effective. The application of nanoparticles (NPs)
as a drug delivery system to reach target sites is
developing through the field of nanotechnology.
Due to the requirement for high dosages, some
compounds with demonstrated anticancer
activities may be limited in clinical development.
When formulated with NDPs, the isolated
bromleain from Aanas comosus was found to be
more effective than free bromelain as an
anticancer agent. Bromelain nanoparticles (NPs)
were used in this study to demonstrate a
biocompatible, secure strategy for maintaining
drug release at the intended site while also
protecting the drug. By controlling the
expression of pro-apoptotic and anti-apoptotic
proteins in mice undergoing two stages of skin
tumorigenesis, these bromelain-loaded
polyllactic-co-glycolic acid NPs (BL-PLCG NPs)
were shown to induce apoptosis of benign cells
more strongly than free bromelain. Other
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synthesized NPs have also been studied,
including; copper oxide NPs of Acalypha indica
and gold NPs of the powdered extract of
Antigono leptopus. MCEF-7 breast cancer cell
lines were cytotoxic by these formulations of
plant extract and NPs. Paclitaxel has been tested
in both early treatment settings and clinical
trials. Utilizing magnetic mesoporous silica NPs
with a gelatine membrane, research and
development aims to control drug release and
increase target specificity. A magnetic field can
be used to manipulate paclitaxel from the
outside. As the drug's distribution is controlled,
this has been shown to be effective in increasing
the drug's ability to inhibit tumor growth and
reduce unwanted effects on other tissue areas.
Utilizing superparamagnetic magnetite NPs, the
drug quercetin has also been shown to be
effective against breast cancer (MCEF-7) cell lines.
When compared to free or pure quercetin, the
activities of the NPs in cytotoxicity of MCF-7
cells were found to be superior. As a natural
alternative to current treatments, the use of NPs
for cancer treatment is attracting increasing
interest. Oral or inhaled administration of
nanocochleates and nanolipososmes, on the
other hand, has been shown to be effective in
combating cancer. Oral administration of
paclitaxel is more cost-effective and comfortable
for the patient. A formulation of oral paclitaxel-
loaded nanocochleates demonstrated effective
activities against lung, ovarian, and breast cancer
cell lines and controlled drug release. Due to its
insoluble nature, noscapine was also restricted in
clinical trials until derived analogues were
developed. Jyoti and other, 2015 looked into the
formulation of the noscapine analogue 9-bromo-
noscapine with nanostructured lipid particles.
They demonstrated enhanced cytotoxicity and
apoptosis in lung cancer cell lines here, with the
formulated noscapine analogue taking up more
cancerous cells than the free drug.

MEDICINAL PLANT DEMANDS

Plant-based medicines are becoming increasingly
popular for clinical development after
completing successful clinical trials. They are in
high demand due to their cytotoxic and non-
toxic effects on cancer cells and normal cells.
Most of the species studied come from
developing countries in Asia and Africa, where
herbal medicine is used as a primary treatment
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and medicinal plants are widely used. In 2007,
the World Health Organization estimated that
the trade in drugs derived from plants was
worth $100 billion US. By 2050, the trade is
expected to reach $5 trillion. In developing
nations, there is a significant demand for
medicinal plants, which puts a significant strain
on plant populations. It is illegal to cultivate
numerous medicinal plants from  wild
populations for informal trade. The protection of
medicinal plants is becoming a problem that
must be addressed in light of rapid population
growth, deforestation, and growing
urbanization. High-value medicinal plants are in
danger of extinction if overexploitation
continues, as demand for them continues to rise.
It is essential to preserve these plants. The bark
of a tree or the bulbs and tubers of bulbous and
tuberous plants, for instance, are the only parts
of wild medicinal plants that are utilized in
treatment. Taking only portions of a plant can
harm it and make it less likely to survive.
Utilization of all plant parts, including the stem,
leaf, root, and bark, ought to be incorporated
into the treatment for the purpose of increasing
the sustainability of medicinal plants in
developing nations. Germplasm conservation is
another method of conservation;
cryopreservation, storing seeds that are viable;
using tissue culture and liquid nitrogen to
preserve biological material; clones mature
plants of rare species quickly and can propagate
plants in sterile conditions. In developed nations,
these preservation techniques will also make
industrial use possible. To meet the growing
demand  for  natural  alternatives  to
pharmaceuticals, some medicinal plants are
being grown extensively in developed regions
like Europe, India, and China. Plant biodiversity
may be preserved and other wild species may be
relieved of pressure by sustainable species
cultivation. However, widespread cultivation
may put a strain on the available land for other
agricultural resources. Cruciferous vegetables
and fruit berries, among others, are attracting
attention for their medicinal properties. It is
possible to extract anticancer agents from
sources containing these agents using raw by-
products from industries. For instance, grapes
(Vitris vinifera) are one of the most widely
grown crops in the world. Because of its positive
effects on human health, "grape seed extract" is
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frequently included in the ingredients of food
products. In the winery business grape stems are
a crude result of wine making. The winery's
surrounding environment may become acidic as
a result of this high organic load. However, its
high polyphenolic content may make it a
profitable strategy for addressing environmental
issues and advantageous for the development of
anticancer drugs. Antioxidant properties, DNA
protection from reactive oxygen species, and
anti-carcinogenic potential against a variety of
cancer cell lines, including cervical cancer,
thyroid cancer, and many others, have all been
demonstrated by grape stem extracts.

CONCLUSION

In both developed and developing nations,
cancer is gaining prominence. The World Health
Organization (WHO) reported in 2007 that in
2005, cancer-related diseases caused the deaths
of 7.6 million people, the majority of whom lived
in low-income nations 49. Cancer accounts for
one in four deaths in the United States, and more
than 1.5 million new cases were estimated in
2010. According to Cancer Research UK, 8.2
million people worldwide died from cancer and
14.1 million adults were diagnosed with the
disease in 2012. As a result, there is a
tremendous demand for cancer treatments and
prevention. Drugs derived from chemicals have
been developed, and other cancer treatments are
already available. However, current treatments
like chemotherapy have drawbacks due to the
toxic effects they have on non-targeted tissues,
which exacerbate human health issues. As a
result, there is a demand for alternative
treatments that come from naturally occurring
anticancer agents—ideally from plants. The
potential of the secondary metabolites found in
plants, such as polyphenols, flavonoids, and
brassinosteroids, as anticancer agents has been
investigated. Collectively, they have been shown
to have the following anticancer properties:
antioxidant power; a stop to the growth of cancer
cells; triggering apoptosis; a focus on specificity;
cytotoxicity of cancer cells Positive research
results have led to the development of drugs
derived from plants, which have now entered
clinical trials. Vinca alkaloids were some of the
first drugs used, and together with Pacitaxel and
other cancer drugs, they are developing in
clinical Phase III trials. These compounds are
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rela;cively non-toxic to healthy human cells and
are readily available from the natural
environment. Additionally, new technologies
like nanoparticles are currently being developed
for the administration of anticancer drugs and
treatments. Their development could be used to
control sustained drug release and aid in the
development of tissue-specific drugs to lessen
the severity of treatment-related side effects.
High-value medicinal plants are under pressure
and their biodiversity is at risk as a result of
rising demand for plant-derived drugs. In
developing nations, species extinction is
exacerbated by population growth, urbanization,
and deforestation. To help preservation of these
species germplasm protection, cryopreservation,
tissue societies and plant part replacement
systems should be set up. The widespread
cultivation of medicinal plant species and the
industrial use of raw by-products may also
contribute to conservation. Because they are
potent inhibitors of cancer cell lines 3, plant-
derived anticancer agents are in high demand.
To meet demand and remain viable, these
agents' exploitation must be controlled.

REFERENCES

1. Agati G, Azzarello E, Pollastri S, Tattini M.
Flavonoids as antioxidants in plants:
Location and functional significance. Plant
Science. 2012,;196:67-76.

2. Amin A, Gali-Muhtasib H, Ocker M,
Schneider-Stock R. Overview of Major
Classes of Plant-Derived Anticancer Drugs.
International Journal of Biomedical Science.
2009;5(1):1-11.

3. Amos LA, Lowe J. How Taxol® stabilises
microtubule structure. Chemistry & Biology.
1999;6(3):65-69.

4. Apostolou A, Stagos D, Galitsiou E, Spyrou
A, Haroutounian S, Portesis N, Trizoglou I,
Hayes AW, Tsatsakis AM, Kouretas D.
Assessment of polyphenolic content,
antioxidant activity, protection against ROS-
induced DNA damage and anticancer
activity of Viti vinifera stem extracts. Food
and Chemical Toxicology. 2013;61:60-68.

5. Azmi AS, Bhat SH, Hanif S, Hadi SM. Plant
polyphenols mobilize endogenous copper in
human peripheral lymphocytes leading to
oxidative DNA breakage: A putative

8007



10.

11.

12.

13.

14.

mechanism for anticancer Properties. FEBS
Letters. 2006;580:533-538.

Balasubramani G, Ramkumar R,
Krishnaveni N, Pazhanimuthu A, Natarajan
T, Sowmiya R, Perumal P. Structural
characterization, antioxidant and anticancer
properties of gold nanoparticles synthesized
from leaf extract (decoction) of Antigonon
leptopus Hook. & Arn. Journal of Trace
Elements in Medicine and Biology.
2015;30:83-89.

Bhatnagar P, Pant AB, Shukla Y, Chaudhari
B, Kumar P, Gupta KC. Bromelain
nanoparticles  protect  against = 7,12-
dimethylbenz[a] anthracene induced skin
carcinogenesis in mouse model. European
Journal of Pharmaceutics and
Biopharmaceutics. 2015;91:35-46.

Bishop GJ, Koncz C. Brassionsteroids and
Plant Steroid Hormone Signaling. The Plant
Cell. 2002;(supplement 2002):97-110.

Cai YZ, Sun M, Xing J, Luo Q, Corke H.
Structure-radical scavenging activity
relationships of phenolic compounds from
traditional Chinese medicinal plants. Life
Sciences. 2006;78:2872-2888.

Cancer Research UK [Accessed 23 January
2015]; What is cancer? 2014 Available at:
http:/ /www.cancerresearchuk.org/about-
cancer/what-is-cancer.

Cancer Research UK [Accessed 23 January
2015];World cancer statistics. 2014 Available
at:

http:/ /www.cancerresearchuk.org/cancer-
info/cancerstats/world/

Cao J, Xia X, Chen X, Xiao J, Wang Q.
Characterization of flavonoids from
Dryopteris erythrosora and evaluation of
their antioxidant, anticancer and
acetylcholinesterase inhibition activities.
Food and Chemical Toxicology. 2013;51:242-
250.

Che E, Gao Y, Wan L, zhang Y, Han N, Bai J,
Li J, Sha Z, Wang S. Paclitaxel/gelatin
coated  magnetic  mesoporous  silica
nanoparticles: Preparation and antitumor
efficacy in vivo. Microporous and
Mesoporous Materials. 2015;204:226-234.
Chen X, Dang TT, Facchini PJ. Noscapine
comes of age. Phytochemistry. 2015;111:7-
13.

Eur. Chem. Bull. 2023,12(Special Issue 6),8002 - 8010

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Importance of Medicinal plants having anticarcinogenic and antioxidant activities
used in Ayurvedic Medicinal System

Section A-Research paper

"Cornblatt BS, Ye L, Dinkova-Kostova AT,
Erb M, Fahey JW, Singh K, Chen MA, Stierer
T, Garrett-Mayer E, Argani P, Davidson NE,
Talalay P, Kensler TW, Visvanathan K.
Preclinical and clinical evaluation of
sulforaphane for chemoprevention in the
breast. Carcinogenesis. 2007;28(7):1485-1490.
Costa-Lotufo LV, Khan MTH, Ather A,
Wilke DV, Jimenez PC, Pessoa C, Amaral de
Moraes ME, Odorico de Moraes M. Studies
of the anticancer potential of plants used in
Bangladeshi folk medicine. Journal of
Ethnopharmacology. 2005;99:21-30.

Cragg GM, Newman DJ. Plants as a source
of anti-cancer agents. Journal of
Enthnopharmacology. 2005;100:72-79.
Esteller M. Epigenetic gene silencing in
cancer: the DNA hypermethylome. Human
Molecular Genetics. 2007;16(1):50-59.

Fouche G, Cragg GM, Pillay P, Kolesnikova
N, Maharaj V], Senabe J. In vitro anticancer
screening of South African plants. Journal of
Ethnopharmacology. 2008;119:455-461.
Freiburghaus F, Kaminsky R, Nkunya
MHH, Brun R. Evaluation of African plants
for their in vitro trypanocidal activity.
Journal of Ethnopharmacology. 1996;55:1-
11.

Gupta SC, Tyagi AK, Deshmukh-Taskar P,
Hinojosa M, Prasad S, Aggarwal BB.
Downregulation of tumor necrosis factor
and other proinflammatory biomarkers by
polyphenols. Archives of Biochemistry and
Biophysics. 2014;559:91-99.

Hakim IA, Harris RB, Brown S, Chow HHS,
Wiseman S, Agarwal S, Talbot W. Effect of
Increased Tea Consumption on Oxidative
DNA Damage among Smokers: A
Randomized Controlled Study. The Journal
of Nutrition. 2003;133(10):33035-3309S.
Heiss E, Herhaus C, Klimo K, Bartsch H,
Gerhduser C. Nuclear Factor kB Is a
Molecular Target for Sulforaphane-mediated
Anti-inflammatory =~ Mechanisms. The
Journal of Biological Chemistry.
2001;276(34):32008-32015.

Henary M, Narayana L, Ahad S, Gundala
SR, Mukkavilli R, sharma V, Owens EA,
Yadav Y, Nagaraju M, Hamelberg D,
Tandon V, Panda D, Aneja R. Novel third-
generation water-soluble noscapine analogs
as superior microtubule-interfering agents

8008



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

with enhanced antiproliferative activity.
Biochemical Pharmacology. 2014;92:192-205.
Heo BG, Park Y], Park YS, Bae JH, Cho JY,
Park K, Jastrzebski Z, Gorinstein S.
Industrial Crops and Products. 2014;56:9-16.
Huntely AL. The health benefits of berry
flavonoids  for = menopausal = women:
Cardiovascular disease, cancer and
cognition. Maturitas. 2009;63:297-301.

Jemal A, Siegel R, Xu J, Ward E. Cancer
Statistics, 2010. CA: A Cancer Journal for
Clinicians. 2010;60:277-300.

Jordan MA, Wilson L. Microtubules as a
target for anticancer drugs. Nature Reviews:
Cancer. 2004;4:253-266.

Jyoti K, Kaur K, Pandey RS, Jain UK,
Chandra R, Madan J. Inhalable
nanostructured lipid particles of 9-bromo-
noscapine, a tubulin-binding cytotoxic
agent: In vitro and in vivo studies. Journal of
Colloid and Interface Science. 2015;445:219-
230.

Kamatou GPP, Van Zyl RL, Davids H, Van
Heerden FR, Lourens ACU, Viljoen AM.
Antimalarial and anticancer activities of
selected South African Salvia species and
isolated compounds from S. radula. South
African Journal of Botany. 2008;74:238-243.
Kasagana VN, Karumuri SS. Conservation of
Medicinal Plants (Past, Present & Future
Trends) Journal of Pharmaceutical Sciences
and Research. 2011;3(8):1378-1386.

Khazir J, Mir BA, Pilcher L, Riley DL. Role of
plants in anticancer drug discovery.
Phytochemistry Letters. 2014;7:173-181.
Kumar S, Pathania AS, Saxena AK,
Vishwakarma RA, Ali A, Bhunshan S. The
anticancer potential of flavonoids isolated
from the stem bark of Erythrina suberosa
through induction of apoptosis and
inhibition of STAT signalling pathway in
human leukaemia HL-60 cells. Chemico-
Biological Interactions. 2013;205:128-137.
Kumar SR, Priyatharshni S, Babu VN,
Mangalaraj D, Viswanathan C, Kannan S,
Ponpandian N. Quercetin conjugated
superparamagnetic magnetite nanoparticles
for in-vitro analysis of breast cnacer cell line
for chemotherapy applications. Journal of
Colloid and Interface Science. 2014;436:234-
242

Eur. Chem. Bull. 2023,12(Special Issue 6),8002 - 8010

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Importance of Medicinal plants having anticarcinogenic and antioxidant activities
used in Ayurvedic Medicinal System

Section A-Research paper

‘Malikova J, Swaczynova ], Kolat Z, Strnad
M. Anticancer and antiproliferative activity
of natural brasinosteroids. Phtyochemistry.
2008;69:418-426.

Newcomb EW. Flavopiridol: pleiotropic
biological effects enhance its anti-cancer
actvity. Anti-Cancer Drugs. 2004;15(5):411-
419.

Ochwang’l DO, Kimwele CN, Oduma JA,
Gathumbi PK, Mbaria JM, Kiama SG.
Medicinal plants used in treatment and
management of cancer in Kakamega County
Kenya. Journal of Ethnopharmacology.
2014;151:1040-1055.

Parveen S, Jan U, Kamili A. Importance of
Himalayan medicinal plants and their
conservation strategies. Australian Journal
of Herbal Medicine. 2013;25(2):63-67.

Pawar AP, Vinugala D, Bothiraja C.
Nanocochleates derived from
nanoliposomes for paclitaxel oral use:
Preparation, characterization, in vivo
anticancer testing, bioavailability —and
biodistribution study in rats. Biomedicine
and Pharmacotherapy. 2014 in press.
Pezzuto JM. Plant-Derived Anticancer
Agents. Biochemical Pharmacology.
1997;53:121-133.

Phillipson JD. Medicinal Plants. Journal of
Biological Education (Society of Biology)
1999;31(2):109.

Pledgie-Tracy A, Sobolewski MD, Davidson
NE. Sulforaphane induces cell type-specific
apoptosis in human breast cancer cell lines.
Molecular Cancer Therapeutics.
2007;6(3):1013-1021.

Rajeswara Rao BR, Singh K, Sastry KP,
Singh CP, Kothari SK, Rajput DK,
Bhattacharya AK. Cultivation Technology
for Economicaly Important Medicinal
Plants. In: Reddy KJ, Bahadur B, Bhadraiah
B, Rao MLN, editors. Advances in Medicinal
Plants. University Press; Hyderabad: 2007.
pp. 112-122.

Raza H, John A. Green tea polyphenol
epigallocatechin-3-gallate differentially
modulates oxidative stress in PC12 cell
compartments. Toxicology and Applied
Pharmacology. 2005;207:212-220.

Risinger AL, Giles FJ], Mooberry SL.
Microtubule dynamics as a target in

8009



46.

47.

48.

49.

50.

51.

52.

53.

54.

oncology. Cancer Treatment Reviews.
2009;35:255-261.

Sahpazidou D, Geromichalos GD, Stagos D,
Apostolou A, Haroutouian SA, Tsarsakis
AM, Tzanakakis NG, Hayes AW, Kouretas
D. Anticarcinogenic activity of polyphenolic
extracts from grape stems against breast,
colon, renal and thyroid cancer cells.
Toxicology Letters. 2014;230:218-224.
Schnekenburger M, Dicato M, Diederich M.
Plant-derived epigenetic modulators for
cancer treatment and prevention.
Biotechnology Advances. 2014;32:1123-1132.
Seidel C, Florean C, Schnekenburger M,
Dicato M, Diederich M. Chromatin-
modifying agents in anti-cancer therapy.
Biochimie. 2012;94:2264-2279.
Siriwantanmetanon N, Fiebich BL, Efferth T,
Prieto JM, Heinrich M. Traditionally used
Thai medicinal plants: In vitro anti-
inflammatory, anticancer and antioxidant
activities. Journal of Ethnopharmacology.
2010;130:197-207.

Sivaraj R, Rahman PKSM, Rajiv P, Vanathi
P, Venckatesh R. Biosynthesis and
characterization = of Acalypha indica
mediated copper oxide nanoparticles and
evaluation of its antimicrobial and
anticancer activity. Spectrochimica Acta Part
A: Molecular and Biomolecular
Spectroscopy. 2014;129:255-258.

Solowey E, Lichtenstein M, Sallo S,
Paavilainen H, Solowet E, Lorberboum-
Galski H. Evaluating Medicinal Plants for
Anticancer Activity. The Scientific World
Journal. 2014;2014:1-12.

Son IH, Chung IM, Lee SI, Yang HD, Moon
HI. Pomiferin, histone deacetylase inhibitor
isolated from the fruits of Maclura pomifera.
Bioorganic & Medicinal Chemistry Letters.
2007;17:4753-4755.

Stagos D, Amoutzias GD, Matakos A,
Spyrou A, Tsatsakis AM, Kouretas D.
Chemoprevention of liver cancer by plant
polyphenols. Food and Chemical
Toxicology. 2012;50:2155-2170.

Steigerova ], Oklest'’kova J, Levkova L, Kolaf
Z, Strnad M. Brassinosteroids cause cell
cycle arrest and apoptosis of human breast
cancer cells. Chemico-Biological
Interactions. 2010;188:487-496.

Eur. Chem. Bull. 2023,12(Special Issue 6),8002 - 8010

55.

56.

57.

58.

59.

60.

Importance of Medicinal plants having anticarcinogenic and antioxidant activities
used in Ayurvedic Medicinal System

Section A-Research paper

Steigerova ], Rarovd L, Oklest'kova ],
K#izova K, Levkova M, Svachova M, Kolar
Z, Strnad M. Mechanisms of natural
brassinosteroid-induced apoptosis of
prostate cancer cells. Food and Chemical
Toxicology. 2012;50:4068-4076.

Unnati S, Ripal S, Sanjeev A, Niyati A.
Novel anticancer agents from plant sources.
Chinese Journal of Natural Medicines.
2013;11(1):0016-0023.

Wen L, Wu D, Jiang Y, Prasad KN, Lin S,
Jiang G, He ], Zhao M, Luo W, Yang B.
Identification of flavonoids in litchi (Litchi
chinensis Soon.) leaf and evaluation of
anticancer activities. Journal of Functional
Foods. 2014;6:555-563.

World Health Organisation . The World
Health Organisation’s Fight Against Cancer:
Strategies that prevent, cure and care. WHO
Press; Geneva: 2007.

Xia X, Cao ], Zheng Y, Wang Q, Xiao J.
Flavonoid concentrations and bioactivity of
flavonoid extracts from 19 species of ferns
from China. Industrial Crops and Products.
2014;58:91-98.

Zschocke S, Rabe T, Taylor JLS, Jager AK,
van Staden J. Plant part substitution - a way
to conserve endangered medicinal plants?
Journal of Ethnopharmacology. 2000;71:281-
292.

8010



