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Chapter One Introduction
1.1 Introduction

Cancer is one of the major health problems in the world and is
considered one of the important causes of increased mortality among
children and adults. It ranks second among diseases after heart and
arterial diseases. The number of people with cancer has reached more
than 20 million people with cancer in the world in 2022. Statistics
indicate that liver cancer is the third leading cause of cancer deaths in the
world, and that breast cancer is the most common type, followed by it
Lung, colon, liver, prostate and stomach cancer, respectively (Chhikara
and Parang, 2023). Although there are many treatments for cancer, such
as surgical, radiation, and pharmaceutical treatment, such as
chemotherapy, hormonal, and immunotherapy, they have not achieved
the desired results and have side effects. Therefore, researchers turned to
finding new methods by using natural sources such as plants and herbs
that contain many chemical compounds that have high effectiveness in

treatment (Zhang et al., 2020).

Algae are a broad group of photosynthetic organisms that are
commonly seen in aquatic environments, there is a wide range of
metabolites produced by algae, which are therefore wused in
pharmaceutical treatments, especially those with anti-cancer effects.
Recently, they have shown increasing interest in these molecules due to

the diversity and uniqueness of their structures (Hanan et al., 2020).

Cladophora are a group of macroscopic green algae that includes more
than 183 species and live in either freshwater or brackish water (Michalak
and Messyasz, 2021). Cladophora glomerata is a filamentous, entangled
algae widespread in freshwater and lake environments as well as in deep
waters and shallow, nutrient-rich waters. C. glomerata possesses many

compounds with biologically active properties and is considered one of
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the most important medicinal algae, many studies have proven its
effectiveness as an antibacterial, antifungal, and anti-inflammatory agent,
it also has anti-diabetic, antioxidant, and anti-cancer properties, and
flavonoids, alkaloids, phenols, tannins, fatty acids, sterols, and terpenoids
are abundant in this alga (Al-Jaber et al., 2021). Polysaccharides,
polyphenols, terpenes, carotenoids and plant proteins are some of the vital
components that possess anti-cancer therapeutic properties found in algae
(Munir et al., 2019). Al-Jaber et al. (2021) indicated that the methanolic
extract of C. glomerata, which possesses alkaloids, is effective in
inhibiting the growth of cancer cells in the MCF7 cell line. In another
study, high amounts of antioxidants, including flavonoids and phenols,
were found in the methanolic extract of C. glomerata, which has been
shown to reduce oxidative stress and increase the wvitality and
mitochondrial potential of adipose-derived mesenchymal stem cells in

horses (Sundaramoorthy et al., 2022).
1.2 Aims of Study

1- Isolation, purification and cultivation of C. glomerata and then

extraction of the crude alkaloid from the dried biomass of the algae.

2- Detecting the effect of the crude alkaloid extract of the C. glomerata

plant on some bacterial species.

3- Detecting the effect of the crude alkaloid extract of C. glomerata on
human blood lymphocytes in the metaphase and comparing it with

colchicine.

4- Investigating the cytotoxicity of the crude alkaloid extract of the algae
C. glomerata in vitro on two types of cancer cell lines: HepG2, HeLa, and
the normal line MEF.



Chapter One Introduction
5- Study the effect of the crude alkaloid extract on the gene expression of

genes associated with the phenomenon of resistance of cancer cells to
cellular stress conditions, which are the genes that encode heat shock
proteins and genes associated with the process of inducing apoptosis, as
well as detecting the morphological changes of cells treated with the

crude alkaloid extract using fluorescent dyes.
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