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ABSTRACT

Plants have revealed to be a good source for a variety of bioactive constituents for various
ailments. Cancer is a public health problem worldwide. Medicinal herbs proved best natural
anticancer remedies. Novel drug delivery systems have benefits of improved therapy by
increasing the efficiency of phytoconstituents and improved targeting. Optimization of the
importance of drug leads now requires multidisciplinary collaboration and to step start for
target oriented researches of the phytocomponents for treatment of cancer to launch the sure

cure for appropriate treatments.

Key words: cancer, phytoconstituents, novel drug delivery systems, drug leads

Cancer is the second leading cause of death
worldwide. It accounted for 7.6 million
deaths i.e. around 13% of all deaths in 2008
according to World Health Organization
(WHO). Based on GLOBOCAN 2008
estimates about 12.7 million cancer cases
and 7.6 million cancer deaths are estimated
to have occurred in 2008 (journal A). It is a
major cause of mortality and morbidity in
developing as well as in developed
countries. Besides advances in medicine it is
still a major public health problem.
Melanoma incidence is among the top ten of
leading cancer sites in the United States
(US) with a fifth place for men and a sixth
place for women (Cancer facts and Figures
2012). Moreover, based on the years lost to
cancer, melanoma would merit a higher
ranking because relatively young people are
affected by this malignancy (GLOBACAN
2010; Albert et al. 1990; Osterlind 1992).

The WHO has estimated that approximately
80% of the world’s population depends on
traditional medicines for meeting their
primary health care needs (Brochez et al.
1999). In spite of advances in medicine, still
there is no reliable cure for melanoma. So
this deadly disease demands attention from
investigators worldwide.

Indigenous plants have been selected
and used empirically as drugs for centuries
initially as traditional preparations then as
pure active principles, with this knowledge
and accumulated practice passing from
generation to generation (Taylor et al. 2001).
Further increasing reliance on the use of
medicinal plants in the industrialized
societies has been traced to the extraction
and development of several drugs and
chemotherapeutics from these plants as well
as from traditionally used rural herbal
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remedies (UNESCO 1998). Medicinal plant
drugs can be placed into two broad
categories. Firstly, they are included in
complex mixtures containing a wide variety
of compounds and secondly they are used as
pure, chemically defined active principles
(Hamburger and Hostettmann 1991).
Chemotherapy, being a major treatment
modality used for the control of advanced
stages of malignancies and as a prophylactic
against metastasis, exhibits severe toxicity
on normal tissues (Pandey et al 2006). The
ethnopharmacological approach for the
search of new anticancer agents from the
plant sources has proved to be more

predictive. There are many natural
substances  which  exhibits  antitumor
activities.

The active ingredients of plant

extract used are chemicals that are similar to
those in purified medications. Further the
amount of information on the relative safety
of herbal remedies is limited. There is lack
of use of standard and measured doses and
large volume of doses are difficult to
manage. Glycosides, flavonoids, tannins and
alkaloids have hypoglycemic activities (Jing
et al. 2007). Flavonoid compounds
especially quercetin and genistein have
antitumor activity. These compounds are
cytotoxic to cancer cells but have no or
insignificant activity in normal cells
(Cherian and Augusti 1995). It has been
reported that flavonoid, apigenin holds great
promise as a chemopreventive agent for a
variety of cancers and exhibits significant
activity against UV induced DNA damage
and thus protect against skin cancer (Pouget
et al. 2001). It also inhibits the growth of a
variety of human cancer cells including
leukemia, breast, colon, skin, thyroid and
prostate cancers (Baliga and Katiyar 2006).

Flavonoids and tannins are phenolic
compounds and plant phenolics are a major
group of compounds that act as primary
antioxidants of free radical scavengers
(Khan and  Sultana  2006).  These

polyphenolic ~ compounds  display a
remarkable spectrum of biological activities
including those that might be able to
influence processes that are deregulated
during cancer development. They may
therefore have beneficial health effects and
can be considered possible chemopreventive
or therapeutic agents against cancer
(Polterait 1997, Birt et al. 2001).
Facts for Ethnomedicinal values of
Indigenous Plants

Methanolic extract of Moringa
oleifera showed in vitro cytotoxicity against
lung (A-549), colon (502713HT-29) and
neuroblastoma (IMR-32) human cancer cell
lines (Shaban et al. 2012). Methanolic
extract of Rubia cardifolia and Plumbago
zeylanica showed 50% MCEF-7 cell line
inhibition (Aditya et al. 2013). Extracts of
Trailliaedoxa gracilis showed a dose
dependent reduction of proliferation and
induction of apoptosis in the KRJ-I cells. It
also showed tumor growth inhibition in
heterotransplanted SCID mice (Severe
Combined Immuno Defiency) (Swejda et al.
2010).

Acetone extract of T. procumbens
flower was reported to possess 82.28%
cancer cell death against human prostate
epithelial cell line PC3 (Vishnupriya et al.
2011). The aqueous extract of Centella
asiatica showed antitumor potential against
B6F10 melanoma cell lines which showed
increased activity in life span of treated mice
C57BL. The extract significantly reduced
the tumor volume (Rai et al. 2011).
Methanolic extract of Cucurbita maxima
showed anticancer activity against Ehrlich
ascites carcinoma. The anticancer activity
may be due to its cytotoxicity and
antioxidant properties (Saha et al. 2011).
Mechanisms of actions of
Phytoconstituents
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Cancer cells exhibit deregulation in
multiple cellular signalling pathways, yet all
cancers share a number of common hallmark
capabilities, such as genetic instability, self-
sufficiency in growth signals, insensitivity to
antigrowth signals, avoidance of apoptosis,
unlimited replication, sustained angiogenesis
and tissue invasion and metastasis (Ziech et
al. 2012).

Apigenin exhibits antiproliferative
effects and proapoptotic activities through
caspase-3 activation (DU-145) and breast
(MDA-MB-237) cancer cells expressing
only estrogen receptor (ER) B meaning that
anticancer action of apigenin is mediated in
part by ER B (Mak et al. 2006). Therefore,
utilizing specific agents to target single
pathways is a tactic that frequently fails in
cancer therapy. Genetic instability produces
intra-tumoral heterogeneity that enables
adaptive resistance. Combination
chemotherapy that targets a number of
distinct molecular mechanisms is therefore
preferable and considered more promising,
but the use of multiple agents is often
constrained due to corresponding increases
in toxicity (Sarkar and Li 2009).

Identification of Bioactive components

With the development of analysis
technologies such as gas chromatography
(GO), High Performance Column
Chromatography (HPLC), Mass (MS) one
can determine precise quantity range of the
active components in the botanical drug
products. The pure compounds, extracts or
purified fractions attained US patent (Feng
et al. 2011). HPLC purified fraction of
alcohol extract of Chinese herbal plant
Artemisia dependent increase of cell growth
inhibition for A375 melanoma cells. The
active fraction determined to contain a
flavonoid Eupatilin. Eupatilin  induces
apoptosis and G2/M phase cell cycle arrest
in A375 cells (Shawi et al. 2011).

Development of Novel
Systems

Drug Delivery

With the development of novel drug
delivery system therapeutics of plant origin
can be proved better than conventional
usages. A targeted drug delivery system
offers the potential to enhance the
therapeutic index of anticancer agents either
by increasing the drug concentration in
tumor cells or by decreasing the exposure in
normal host tissues (Joensuu et al. 2000).
Out of many novel drug delivery systems
lipoproteins can be used effectively as a
targeted drug delivery system in cancer to
selectively deliver the compounds and
determine its efficacy and further to improve
the therapy (Kushwaha et al. 2012). Drugs
from plant origin cannot step up due to drug
supply issues and thus their trials are limited
(Cragg and Newman).

Table 1: List of Drug Delivery systems to increase
the efficiency of bioactive compounds.

S.No. Drug delivery systems Reference
1. Lipoprotein 27,25,35,36
2. MNaneparticle 12
3. Nanoemulsion 26
4, Microcapsules 17,49,52
5. Microemulsion 24
6. Microspheres 26
7. Dendrimers 26
8. Phytosomes 32

Patents

Worldwide there are claims for
anticancer properties of single pure
compounds, extracts or fractions from herbal
medicines. Thus there is increasing interest
in the identification of molecules associated
with plants with properties to inhibit cancer
and metastasis. We firstly reported that
berberine and coptidis rhizome aqueous
extract with anticancer properties by its cell
death induction and cell migration inhibition
inhibition in cell models of nasopharyngeal
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carcinoma and hepatocellular carcinoma
(Tsang et al. 2009; Wang et al. 2010).
Flavonoid glycosides are reported and
patented to be active against hepatocellular
carcinoma via inhibition of oxidative stress
and polyamine biosynthetic pathway
(Saxena et al. 20006).

Table 2: List of patents for extracts and fractions
showing anticancer effect.

sno | pmemtno | pomeor Bioactt et
1| wsowsomnr | 01142010 0
2| veoweown | ozowot »
s | s | oseanon s
4. US2009023 5090 10/15/2009 n

041012007 23
B Us070082072 0471212007 22
7 usk060280517 12/142006 16
s wswos00w0 0912212005 15
o Us0040116354 06/17/2004 -
1c e 117182003 38

Table 3: List of patents for pure compound showing
anticancer effect.
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Ethnobotanical importance of the
indigenous plants should be explored
through using value added drug delivery

systems. Many of the extracts showing
anticancer activity in vitro do not show or
less activity in vivo because of no proper
targeting and thus the in vitro bioactive
compound is not worked further because of
low absorption. To ensure the activity of
biological components we should first
ensure their proper delivery to the targeted
site to action.

Flavonoids make the  major
composition of food intake and are non toxic
so various compositions of different
flavonoids should be researched against
various cancers to step forward further and
to establish its medicinal importance.

However hard we are trying to reveal
that bioactive compounds might work in
inhibition of cancer at times it can’t be
helped to be rigorously tested in Phase IV
trials for various reasons. But we need to
overcome all the barriers. For the same all
the data available till date should be
recollected and revised to combine the
principles and compose a novel combination
to overcome the complexities with use of
recent advances in various technologies. Till
date many compounds are known to possess
anticancer property in vitro as well as in vivo
studies. There is a need to further study the
effectiveness of the biologically active
compounds in more appropriate manner.
Plant constituents should be researched

through available novel drug delivery
system.
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