American Journal of Plant Sciences, 2013, 4, 1270-1277

3% Scientific
http://dx.doi.org/10.4236/ajps.2013.46157 Published Online June 2013 (http://www.scirp.org/journal/ajps)

#%% Research

Natural Products Potential and Scope for Modern Cancer
Research

Rajeev Nema'?", Sarita Khare', Parul Jain®, Alka Pradhan®, Abhishek Gupta?, Dharmendra Singh®*

1Sarojini Naidu Government Girls Post Graduate (Autonomous) College, Bhopal, India; 2Center for Microbiology & Bio-Technology
Research and Training, Institute Bhopal, Bhopal, India; 3S.V. Polytechnic College, Bhopal, India; “Government of Matilal Vigyan
Mahavidyalaya, Bhopal, India.

Email: *rrsht.nema@gmail.com, *rajeevnema07@gmail.com

Received March 14", 2013; revised April 15", 2013; accepted May 1%, 2013

Copyright © 2013 Rajeev Nema et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

ABSTRACT

In the present time Natural products are considered to be symbols of protection in comparison to the synthetic product
that are regarded as unsafe to human life and environment. Although a large number of synthetic drugs are being added
to the world of present pharmacopoeia, but still no system of medicine in the world has been able to solve all the health
problems, which include diseases like Cancer. Therefore the search for innovative therapeutic constituents from plants
is genuine and urgent. In India, there is an ocean of knowledge about medicinal plants and rich medicinal flora, but still
only a few pearls have been searched as therapeutic agents. There are large numbers of original plants left which have
not been investigated thoroughly from modern scientific view or their healing values have not been known. Thus there
is an insistent need for systematic phytochemical examination of those plants which have not been investigated scien-
tifically. More research can be done to investigate the unknown and unexplored potential of plants. Further analysis of
plants (active compounds) can be carried out by way of making use of different analytical methods such as HPTLC,
HPLC, NMR and UV spectrophotometer analysis or computer based drug designing.
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are cancerous. Tumors that cannot invade nearest tissues
or spread to other parts of the body are called benign
tumors. With unusual exceptions, benign tumors do not
cause serious diseases and are not life threatening. Ma-
lignant tumors are cancerous tumors. Malignant tumors
can invade and destroy nearest tissues and organs, and
spread to other parts of the body. This spread of cancer
cells from one part of the body to an additional distant
site is called metastasis. In short, malignant tumors are

1. Introduction

The word “Cancer” was coined by a Greek physician
Hippocrates (460 - 370 BC), who is furthermore well
thought-of as the “Father of Medicine”. Hippocrates used
the terms “carcino” and “carcinoma” to describe non-ulcer
forming and ulcer-forming tumors. Galen (130-200 AD),
another Roman physician, used the word oncos’ (Greek
for swelling) to describe tumors. A mature human com-

prises about 10* cells; scores of them divide and differ-
entiate in order to renew organs and tissues, which re-
quire cell turnover [1]. However, if the cells do not stop
dividing, they may show the way to cancer. Characteris-
tically, cancer is an uncontrolled proliferation of cells
which become structurally abnormal and possess the
ability to detach them from a tumor and begin a new
lump at a remote site within the host [2].

Almost all types of cancer lead to the progress of tu-
mors, unusual clusters of cells. However, not all tumors
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capable of attack and metastasis, but benign tumors do
not have these capabilities.

In other words Cancer is a circumstance which arises
while a cell starts disobeying the check mechanisms,
which control the rate of cell proliferation and starts di-
viding in an uncontrolled manner. This leads to the for-
mation of a neoplastic tumor, which is normally benign
at this stage, but becomes malignant, when it starts me-
tastasizing, i.e. starts spreading to other tissues. Cancer
arises mainly due to two reasons: 1) Gain of function of a
proto-oncogene, and it becomes oncogenic; 2) failure of
the function of a tumor suppressor gene (Figure 1).
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Figure 1. Cancer cell regulation and deregulation mechanism.

2. Natural Products as an Alternative
Treatment to Cancer Research

2.1. Natural Products with Anticancer Properties

Natural products have potential source of chemical con-
stituents with antitumor and cytotoxic activities owing to

Copyright © 2013 SciRes.

their enormous propensity, which synthesize a variety of
structurally diverse bioactive compounds [3,4]. The rich
and diverse plant sources of India are likely to provide
effective anticancer agents. Medicinal plants can reduce
or minimize the toxic side effect of chemotherapy and
radiation treatment by reinforcing their cancer killing
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action, In addition medicinal plants have significant roles
in the treatment of cancer and most new clinical applica-
tions of plant secondary metabolites and their derivatives
have been applied towards fighting cancer. The National
Cancer Institute collected about 35,000 plant samples
from 20 countries and has screened approximately 114,000
extracts for anticancer action and Noteworthy Contribu-
tions have been made by Mathew and [4,5]. They worked
out the cytotoxic activity of medicinal plants and studied
their antiproliferative activity against cancer.

2.2. Natural Products: Efficacy and Safety

Natural products have anti-cancerous potential due to the
occurrence of natural antioxidants carrying out as reduce-

Natural Products Potential and Scope for Modern Cancer Research

ing agents, free radical scavengers and quenchers of
singlet oxygen. Greater part of their antioxidant action is
due to bioactive compounds viz. flavones, isoflavones,
flavonoids, anthocyanins, coumarins, lignans, catechins
and isocatechins as well natural products can reduce or
minimize the toxic side effect of chemotherapy and ra-
diation treatment by reinforcing their cancer killing ac-
tion. Significant assistance has been made by [6-12]. They
worked out the cytotoxic activity of medicinal plants and
studied their anti-proliferative activity against cancer. In
the present time natural products are considered to be
symbols of protection in comparison to the synthetic
product that are regarded as unsafe to human life and
environment that is by natural products had been priced
for their medicinal importance (Figure 2).
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Figure 2. Medicinal plant use and prospects.
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Natural products are in great demand in the developing
world for primary health care not only because they are
inexpensive but also for better cultural acceptability, bet-
ter compatibility with the human body and minimal side
effects. This is primarily due to the general faith that
natural products are relatively safe because they are
natural [13]. In addition natural products are a potential
source of chemical constituents with antitumor and cyto-
toxic activities owing to their enormous propensity,
which synthesize a variety of structurally diverse bioactive
compounds [3,4]. The rich and diverse plant sources of
India are likely to provide effective anticancer agents.

2.3. Natural Products Cancer Concept

According to Charaka [14] and Sushruta [15] samhitas,
two well-known Ayurvedic classics, cancer as in inflam-
matory or non-inflammatory swelling and mention them
as either Granthi (minor neoplasm) or Arbuda (major
neoplasm). Ayurvedic literature defines three body-con-
trol systems, viz., the nervous system (Vata or air), the
venous system (Pitta or fire), and the arterial system
(Kapha or water) which mutually coordinate to perform
the normal functions of the body. In benign neoplasm
(Vataja, Pittaja or Kaphaja) one or two of the three bod-
ily systems are out of control and is not too harmful be-
cause the body is still trying to coordinate among these
systems. Malignant tumours (Tridosaja) are very harmful
because all the three major bodily systems lose mutual
coordination and thus cannot prevent tissue damage, re-
sulting in a deadly morbid condition [16].

3. Neoplasm Classification According to
Ayurvedia

Group |: Diseases that can be named as clear malign-
nancy, which includes arbuda and granthi, e.g. mam-
sarbuda (melanoma) and raktarbuda (leukaemia), muk-
harbuda (oral cancer), etc.

Group 11: Diseases that can be considered as cancer,
such as incurable ulcers with e.g. tridosaj gulmas (ab-
dominal tumours like carcinomas of the stomach and
liver or lymphomas).

Group I11: Diseases with the possibility of malign-
nancy, e.g. Visarpa (erysipelas), asadhya kamala (incur-
able jaundice) and nadi vrana (sinusitis) [17,18].

4. Free Radicals

Free Radicals are molecules with an unpaired electron.
Due to the presence of a free electron, these molecules
are highly reactive. Free radicals can adversely alter lip-
ids, proteins and DNA and have been implicated in aging
and a number of human diseases. Lipids are highly prone
to free radical damage resulting in lipid peroxidation that
can lead to adverse alterations. Free radical damage to
protein can result in loss of enzyme activity. Damage

Copyright © 2013 SciRes.

caused to DNA, can result in mutagenesis and carcino-
genesis.

4.1. Formation of Free Radicals

In general, bonds don’t split to leave a molecule with an
odd, unpaired electron. But when weak bonds split, free
radicals are produced. Free radicals are extraordinarily
unstable and act in response quickly with other com-
pounds, when the “attacked” molecule loses its electron;
it becomes a free radical itself, start a chain reaction. All
this happens within nanoseconds. Once the procedure is
in progress, it can cascade, finally resulting in the trouble
of a living cell (Figure 3).

4.2. Free Radical-Targets

Free radicals attack three main cellular components.

4.2.1. Lipids

Peroxidation of lipids in cell membranes is capable of
damage cell membranes by disorderly fluidity along with
permeability. Lipid peroxidation can also harmfully
change the function of membrane bound proteins such as
enzymes as well as receptors.

4.2.2. Proteins

Express damage to proteins is capable of caused by free
radicals. This can influence numerous kinds of protein,
interfering through enzyme goings-on and the utility of
structural proteins.

5. Free Radicals and Cancer

Numerous research studies support the fact that many
cancers, breast cancer in particular, are diet related. The
development of cancer is composed of a series of com-
plex processes of cellular and molecular changes. Active
oxygen species and other free radicals have long been
known to be mutagenic. There is also evidence that they
act as mediators of the other phenotypic and genotypic
changes that lead from mutation to neoplasia. Free radi-
cal production is universal in all respiring organisms and
is enhanced by many disease processes, carcinogen ex-
posure and under conditions of stress. Many chemical
carcinogens are thought to act through the production of
free radical metabolites or processes.

6. Free Radicals and DNA Damage

It is now widely held that the mutagenic capacity of free
radicals is due to the direct Interaction of hydroxyl radi-
cals (OH) with DNA. Hydroxyl radicals have been de-
tected by electron paramagnetic spectroscopy under con-
ditions of active oxygen induced DNA damage. Hydro-
gen peroxide and superoxide do not directly interact with
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Figure 3. Free radicals (ROS) formation and function.

DNA to produce oxidative lesions in-vitro [19]. However,
on interaction of these free radicals with transition metals
the hydroxyl radical is produced which is responsible for
DNA damage. Hence, the hydroxyl radical causes DNA
damage by direct interaction in the generation of many of
its genetic lesions. By selectively modifying gene ex-
pression in initiated cells, tumour promoters can obtain
the production of clonally-derived benign growths. These
tumours can be converted into rapidly growing malignant

Copyright © 2013 SciRes.

neoplasms through further DNA damage.

7. Natural Products Drug Development and
Discovery

Medicinal, herbal medicines have a vital role in the pre-
vention and treatment of cancer. Different efficient
compounds resulting from natural products have been
isolated as anticancer agents. These chemical compounds
are formulated with a view to generate efficient drugs
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against cancer. Some of the direct molecules isolated
from different medicinal plants are previously in use to
treat cancer and chemotherapeutic side effects. These
prospective and successful anticancer molecules contain
Vincristine, Vinblastin, Taxol, Camptothecin, Podophyl-
lotoxin, taxol, topotecan and irinotecan, flavopiridol, rosco-
vitine, combretastatin A-4, betulinic acid and silvestrol are
in clinical or preclinical improvement. There are more than
270,000 higher plants existing on this globe. But only a
small portion has been explored phytochemically. So, it
is anticipated that plants can provide potential bioactive
compounds for the development of new ‘leads’ to cancer
diseases. Several folk medicinal plants have been studied
for anti cancer pharmacological activity in recent years.
In this review we also explain and discuss numerous ap-
proaches to selecting higher plants as candidates for drug
development with the greatest possibility of success. For
the reason that of high death rate associated with cancer
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and because of serious side effects of chemotherapy and
radiation therapy, many cancer patients search for alter-
native complementary methods of treatment (Figure 4).
Current review reveals the different potential applica-
tions of antioxidant/free radical manipulations in avoid-
ance or control of disease. Natural products from dietary
components such as Indian spices and medicinal plants
are known to possess antioxidant activity. Recently more
than 100 new active compounds have been isolated for
clinical development, mostly as anti-cancer agents from
plant source. Drug development is an essential part of
research owing to low bioavailability of flavonoids
which has been attributed to lack of stability, excessive
metabolism, permeability problems, lack of site specific-
ity in distribution, rapid elimination etc. The scope of the
review is to assess and put into perspectives salient fea-
tures of some of the recently reported work on dietary
plants compounds including the methylated compounds

~
DRUG DISCOVERY
AND MODERN
METHODS
I T T I - i
3 Y ~ S ~
B MASS IR HPLC
[ SPECTROSCOPY SPECTROSCOPY [ SPECTROSCOPY [ CHROMATOGRAPHY [ GC CHROMATOGRAPHY
hY
1
| T T 1
A | ) 1 N N
BIOINFORMATICH ACTIVE SITE DISEASES SPECIFIC
COMPSPA[;,ONAL IDENTIFICATION DRUG STUPIZ':IEEglg:l g-:bﬁ
BIOLOGY DRUG DESIGN FORMULATION

DRUG DELIVERY
SYSTEM CONCEPT
ACCORDINGTO
ORGAN AND SPECIES

Figure 4. Drug discovery by molecular approach and chemical approach.
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that showed improved drug-like properties in context
with the required features for the lead optimization pro-
gram rendering a clinical candidate. Relevance of chem-
istry and biological techniques can surely create novel
compounds that can be opportunely produced with the
help of plants. Now days a number of approaches are
being considered to selecting higher plants as reference
for anti cancer drug development with the aim of drug
accomplishment. With this we would be able to highlight
the role of conventional medicine (ethno medicine) and
its value for drug discovery. The goal of the present re-
view paper is to determine whether the use of certain
kind’s neoplasm and warts are justified. If a scientific
basis could be established the study would evaluate its
constituents to determine which if any, would merit fur-
ther study as potential new anticancer agents or leads to
new anticancer compound.

8. Conclusion

This review covers the significant role of natural prod-
ucts used in therapy for various ailments, The data also
indicated that natural product possess many pharmacol-
ogical activities like anti ulcer, anti ageing, anti bacterial,
anti oxidant, anti fungal, anti-inflammatory, anti diabetic,
anti hepatotoxic, anti allergic anti cacer, anti tumor and
vasodilator properties. In the current time, researcher cre-
ating innovative approaches like natural product, product
chemistry, drug pharmacology approaches that would
avoid cancer and their correlate genetics diseases. With
the intention of so many researcher paved the way for
identification and their genetically analysis, these ad-
vances technology for understanding of the genetics of
different cancer. Now a day’s emerging molecular tech-
nologies as well as drug designing approach, suggest that
genetic defects of cancer cells could revolutionize and
management of related disease. There are number of
bioinformatics tools as well as online server for analysis
predicts function and structural annotation. These pro-
gram users friendly and give much aware results.
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