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Cancer is reported to have affected every fourth citizen of a
developed country sometime during his or her lifetime. Approxi-
mately 400 new incidents emerge per 100,000 people annually
(Parkin et al., 2005). In 2008, it was estimated that there were 12.7
million cancer cases and 7.6 million deaths (within 5 years of
diagnosis) globally (Ferley et al., 2010). Further, this number will
continue to increase year by year. But the question remains, what
is cancer? There are many definitions of cancer and the easiest
way to explain it is uncontrollable proliferation of cell. Cancer
develops following a number of genetic mutations that cause
functional alterations in oncogenes, tumor-suppressor genes and
microRNA genes. It can affect any part of the body by means of
uncontrolled and abnormal cell development (Vanhoecke et al.,
2005).

Cancers have been treated in a few ways using conventional
methods such as surgery, radiotherapy and chemotherapy
(Kintzios & Barberaki, 2004). Surgery is performed if the cancer-
ous tissues are still localized and have yet to metastasize to other
parts of the body. However, this method usually develops
scarring after surgery and may injure healthy tissues and organs
adjacent to the cancerous tissues. In addition to that, some
remains of neoplastic tissues will be present upon post-surgery
(Kintzios & Barberaki, 2004). Radiation therapy is done by using
ionizing wave that are directed to the cancerous cells. The damag-
ing wave causes DNA fragmentation and subsequent apoptotic
death of the cancerous cells. However, radiation treatment often
leads to treatment failure due to the presence of radio-resistant
cancer cells (Kintzios & Barberaki, 2004; Pesenti et al., 1992).
Also, chemotherapy is a well-known cancer treatment that uses

cytotoxic agents to either damage the DNA of cancerous cells or
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disrupt the metabolic pathways that are essential for cell survival.
Despite the advancement of medical research and technology, the
complete cure for cancer remains elusive. Current cancer thera-
pies, as explained previously, can bring about undesired physical
and psychological distress to the patients. Therefore, continuing
global efforts in the search for novel anticancer compounds that
possess high therapeutic efficacy and less adverse reactions
compared to the existing anti-cancer drugs in the market are
necessary.

An ideal anticancer agent is expected to inhibit, delay or reverse
the progression of cancer through its cytotoxicity and/or apopto-
sis-inducing properties (Naveen Kumar et al., 2012). The discov-
ery and development of anticancer drugs, especially cytotoxic
agents, differ significantly from the drug development process
given for any other diseases. Identification of cytotoxic
compounds has led the development of anticancer therapeutics
for several decades. Cytotoxic drugs are primarily used as antican-
cer drugs because they are poisonous (toxic) to cancer cells and
they kill or stop them from multiplying. These types of drugs have
an effect of preventing the rapid growth and division of cancer
cells (Narang and Desai, 2009).

Future efforts in the design of new therapies to improve survival
and the quality of life of cancer patients must include strategies
that specifically target cancer cells that are resistant to current
chemo/radiotherapies. Defective apoptosis is one of the major
factors in the development and progression of cancer. The ability
of uncontrolled cells to override apoptosis plays an important role
in their resistance to conventional therapeutic anticancer agents
(Kasibhatla and Tseng, 2003). Apoptosis becomes a target mecha-
nism in recent therapeutic strategies, since it involves tumor-se-
lective killing without compromising the function of a normal

cell. Apoptosis is just one form of cell death. Cells may also be eli-
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minated by a number of alternative mechanisms, including
necrosis. However, when cells die from necrosis, this causes
inflammation of the surrounding tissue, which can further
distress or cause injury within the body. This critical difference
between apoptosis and necrosis is the reason why apoptosis is the
most desirable target mechanism for the induction of cell death
in cancer cells and is being widely focused upon in up-to-date
cancer-related studies.

Angiogenesis is the process by which new blood vessels form
and it is a key factor of the spreading and growing of cancer.
Anti-angiogenesis is being used as a target mechanism for the
induction of cell death because of it the cytotoxic and apopto-
sis-inducing properties. Pytochemicals were a first antiangiogen-
ic agent to be isolated. In 1990, Ingber et al. reported on the
anti-angiogenic properties of Aspergillus fumigates-derived
fumagillin. Since Folkman (1971) hypothesized that tumors are
angiogenesis dependent, extensive research and development on
angiogenesis are being carried out globally. To date, the combina-
tion of angiogenesis inhibitors in early chemotherapy treatment
has shown a decline in the growth of cancerous cell (Browder et
al, 2000).

Various species of medicinal plants have been reported to
possess anti-cancer activities. In fact approximately 74% of
anti-cancer drugs developed today originated from medicinal
plants (Lopes et al., 2009). Secondary metabolites synthesized by
plants play a major role in drug development against cancer.
Secondary metabolites such as aldehydes, alkaloids, flavonoids,
glycosides, lignans , lipids, nucleic acids, phenols, polysaccha-
rides, proteins and terpenoids have been shown to be capable of
stimulating the inhibition of tumor development directly
(Kintzios & Barberaki, 2004). Herbal components and drug
compounds can change the rate of activation or detoxification of
carcinogens by changing the activities of detoxifying metabolic
enzymes. Again, the balance between metabolic detoxification
and activation reactions would depend on the chemical structure

of the herbal components or the drug.
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