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ABSTRACT

One hundred and twenty Egyptian plants were randomly
collected from different localities in Egypt. Botanical
voucher specimens for all samples collected were prepared
for the confirmation of taxonomical identification. Crude
methanolic extracts were prepared for different organs of
the plant species under investigation.

Biological screening was carried out to the respective
extracts using two in vitro bioassays [brine shrimp lethality
and hepatocellular human tumor cell line (HepG2)
cytotoxicity] with the aim of identifying active antitumor
plant extract(s) that can represent a possible candidate drug
with cytotoxic/antitumor properties.

The four most active methanolic plant extracts on brine
shrimp lethality in vitro bioassay were chosen as promising
bioactive materials and their LCso and LCgqy Were calculated
and afterward subjected to initial fractionation schemes.
These plants were Casimiroa edulis (branches), Cedrela
odorata (leaves), Citrus sinensis (branches) and
Tabernamontana coronaria (branches).

The five most active extracts on hepatocellular human
tumor cell line (HepG 2) in vitro cytotoxicity bioassay were
chosen as promising materials and their LCsy and LCgo
were calculated. These extracts were subjected to initial
fractionation schemes. These promising extracts were those
of Alkanna orientalis (herb), Amberboa lippii (herb),
Haplophyllum tuberculatum (herb), Primula boveana
(herb) and Verbascum sinaiticum (herb).

Key words:

Egyptian plants, taxonomical identification, extraction,
fractionation, cytotoxicity, antitumor, in vitro bioassay,
brine shrimp, human tumor cell lines (HepG 2).
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PREFACE

Cancer refers to a group of diseases characterized by
abnormal cell proliferation with a tendency to invade
adjacent tissues and produce metastases (WHO, 2005). It
can seriously threaten human health and it may progress
until it causes death (Amara et al., 2008 and American
Cancer Society, 2002a). Cancer causes about 13% of all
deaths worldwide (WHO, 2006). According to the
American Cancer Society, 7.6 million people died from
cancer in the world during 2007 (American Cancer Society,
2007). The mechanisms of formation and spreading of
cancer are still not well understood but both external
factors (e.g., tobacco smoking, chemicals, radiation and
infections) and internal ones (e.g., inherited metabolism
mutations, hormones and immune conditions) are believed
to Dbe relevant. These factors may act together or
sequentially to initiate and promote carcinogenesis where it
may take more than 10 years from the initiation of cell
mutation to the formation of detectable cancer. It should be
mentioned that there is still a lack of thorough cure for
cancers. A worthy goal at the present is to develop

treatments that produce remission and/or palliation. A


http://en.wikipedia.org/wiki/Causes_of_death
http://en.wikipedia.org/wiki/Causes_of_death
http://en.wikipedia.org/wiki/American_Cancer_Society
http://en.wikipedia.org/wiki/Reuters

cancer is said to be in remission when all clinical evidence

of cancer has disappeared (Feng and Chien, 2003).

Modern cancer therapies have significantly prolonged
the average life of the cancer patient, but still have not
succeeded in reducing cancer mortality in certain types of
cancer (Amin and Mousa, 2007). Most cancers can be
treated and some cured, depending on the specific type,
location and stage. Once diagnosed, effective treatments
include surgery, radiotherapy, chemotherapy, hormone
therapy and immunotherapy. Each of these treatments has
advantages and disadvantages, and their combination is
usually needed to produce the most effective results
(American Cancer Society, 2002b). As research develops,
treatments are becoming more specific for the type of

cancer pathology.

Throughout the ages, humans have relied on nature for
their basic needs for the production of foodstuffs, shelter,
clothing, means of transportation, fertilizers, flavors and
fragrances, and, not least, medicines, where nature
continues to be an abundant source of novel chemotypes
and pharmacophores (Cragg and Newman, 2005b).

Natural products have been a source of medicinal agents

for thousands of years and an impressive number of
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modern drugs have been isolated from natural sources,
particularly plants (Cragg and Newman, 2005a). Thus,
there is an unquestionable demand for novel cytotoxic
agents bringing not only gains in efficacy but decreasing
the frequency of adverse effects and offering a better
convenience in administration (Ismael et al., 2008).
Consequently, the need has been expressed for industrial
drug production from plants in order to increase the
economic and health potentials as well as the social

benefits from natural resources (Elujoba et al., 2005).



INTRODUCTION

Cancer or neoplasm is a malignant growth, which is
characterized by unregulated proliferation of cells in the
body. It can arise in any organ of the body such as lung,
breast, ovary, intestine, leukocytes, etc. Cancerous cells
propagate from a single cell and multiply without control to
develop into tumor tissues. These cancerous cells can
invade nearby tissues and can spread through the
bloodstream and lymphatic system to other parts of the

body (metastasis) (Nygren, 2001).

It poses a real global problem, accounting for 12.5% of
all death cases worldwide in 2005; by 2020, new cases of
cancer are expected to reach about 15 million every year;
70% of which will be in developing countries, including

over one million in the African region (WHO, 2005).

MEDICINAL PLANTS AND NATURAL PRODUCTS

Currently there is considerable scientific and commercial
interest in the continuing discovery of new anticancer
agents from natural product sources (Kinghorn et al.,
2003). The search for natural products to be used in cancer
therapy represents an area of great interest in which the

plant kingdom has been the most important source,
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providing many anti-tumor agents with novel structures and

unigue mechanism of action (Chang et al., 1999).

Natural Products, especially plants, have been used for
the treatment of not only cancer but a variety of diseases
for thousands of years. Terrestrial plants have been used as
medicines in Egypt, China, India and Greece from ancient
times and an impressive number of modern drugs have
been developed from them (Shoeb, 2006). Analyses of the
new drugs marketed during the period between 1981 and
2002 show that about 50 % owe their origin in one way or
another from natural sources and in some disease areas well
over 60 % are derived from natural products (79 % of the
antibacterial, 62 % of the anticancer and 74 % of the
antihypertensive drugs are derived from natural products)
(Newman et al., 2003).

Drug discovery from medicinal plants has played an
important role in the treatment of cancer and, indeed, most
new clinical applications of plant natural metabolites and
their derivatives over the last half century have been
applied towards combating cancer (Newman et al.,,
2000&2003; Butler, 2004). Of all available anticancer
drugs between 1940 and 2002, 40% were natural products

or natural product-derived (Newman et al., 2003).



WHO (2001) defined natural products from medicinal
plants as herbal preparations produced by subjecting plant
materials to extraction, fractionation, purification,
concentration or other physical or biological processes,
which might be used as active constituents in immediate

consumption or as a basis for herbal products.

Africa has a long and comprehensive list of medicinal
plants based on local knowledge (Ethnobotanical
evidence). Phytochemical screening of these plants
revealed the presence of secondary metabolites such as
alkaloids, saponins, flavonoids and phenols with biological
activity. The plant parts where these secondary metabolites
are found include the leaves, flowers, seeds, roots, barks
and stems and are used for preparing medicines or “herbal
drugs” (Okigbo et al., 2009).

Phytochemicals are chemical compounds formed during
the plant normal metabolic processes. These chemicals are
often referred to as “secondary metabolities” and more
recently natural products, of which there are several classes
including alkaloids, flavonoids, coumarins, glycosides,
gums, polysaccharides, phenols, tannins, terpenes and
terpenoids (Harborne, 1973; Okwu, 2004).



