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Summary

Nicotiana tabacum L. is an annual herbaceous plant, containing a
diversity of bioactive secondary metabolites such as nicotine which have
anticancer and antimicrobial activities. Cancer 1s a major health problem
and an important cause of death worldwide. Bacterial and fungal
infections are a big problem in medicine due to their opportunistic

properties.

This study aimed to determine the antimicrobial, anti-tumor, and
cytotoxicity of nicotine extracted from Tobacco (Nicotiana tabacum L.)

and their effect on some cellular genes expression.

Dragendroff’s reagent and Gas Chromatography\Mass Spectroscopy
method is used to detect the level of nicotine in the extract. The bacterial
species used in this study include Staphylococcus aureus, Escherichia
coli, Acinetobacter baumannii, and Pseudomonas aeruginosa, and the
yeasts species include Candida albicans and Rhodotorula mucilaginosa.
The extract’s antibacterial and antifungal activities were detected by

using the agar well diffusion method.

The cell lines used in this study include (Michigan Cancer Foundation-
7) human breast cancer, (Henrietta lacks) human cervical cancer cell
lines, and (Rhabdomyosarcoma) human muscle tissue cancer cell lines.
These lines were all subjected to various extract concentration treatments.
The gene expression of Heat shock protein70, Hypoxia-inducing factor,
B-cell lymphoma-2-Associated-X-protein, P53, and Caspase-9 were had
been analyzing by quantitative Real-Time Polymerase Chain Reaction by
using a stain of Kapa syber green, and the morphological changes were
observed by using a stain of Acridine Orange/ Propidium lodide and

inspected by using a fluorescence microscope.



In results show that the higher inhibition zone was observed in
Staphylococcus aureus and Candida albicans, which was 30.3 mm and
30.0 mm respectively, followed by Pseudomonas aeruginosa,
Escherichia coli, Rhodotorula mucilaginosa, and Acinetobacter
baumannii at the diameter of its inhibition (27.7, 19.7, 19.3 and 13.7)

respectively.

The inhibitory effects of the extract on the growth of (Michigan Cancer
Foundation-7) were 20.07% at (50 pg/ml), but it increased to 96.67% at
(800 pg/ml), and the inhibition rate on (Henrietta lacks) was 34.87% at
(50 pg/ml) and the rate increased to 90.31% at (800 pg/ml). While in the
Rhabdomyosarcoma cell line, there is no significant inhibition at (50
pug/ml) but it is increased to 15.63% at (800 pg/ml). Also, treating cells
with the extract at ICso suppresses the gene expression of heat shock
proteins70 and Hypoxia-inducing factor in Michigan Cancer Foundation-
7 which was (0.42 and 0.14) respectively, and in Henrietta lacks was
(0.10 and 0.76) respectively, while increasing the gene expression of
apoptosis encoding genes which include P53 in three cell lines which was
(0.13, 0.17 and 1.68), and of B-cell-lymphoma-2-Associated-X-protein
was (0.47, 0.53 and 0.42), while the gene expression of Caspase9 was
(1.90, 2.69 and 3.33). In addition, numerous morphological changes were
observed in apoptotic cells including DNA fragmentation, chromatin
condensation, cell shrinkage, membrane blebbing, and apoptotic body

formation.

The study concluded that the nicotine extract of
Nicotiana tabacum L. has antimicrobial and anti-tumor effects, and it can
induce apoptosis and inhibit the gene expression of heat shock proteins
encoding genes in cancer cells making this plant a promising option for

cancer and microbial infection treatment but is needed for more research.
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Chapter One Introduction

1.1 Introduction

Nicotiana tabacum L.(N. tabacum L.) is an annual herbaceous plant,
containing a diversity of biologically active secondary metabolites
(Ramesh and Valan, 2018; Shang et al., 2019). The therapeutic properties
result from different parts of this plant, due to the presence of low-
molecular-mass secondary metabolites such as phenolics, terpenoids,

flavonoids, and alkaloids (Kuruppu et al., 2019).

Cancer is one of the major health problems in the world and is one of the
important causes of an increase in deaths among children and adults.
According to the WHO, After cardiovascular disorders, cancer is the second
most prevalent cause of mortality worldwide
(Krupa-Kotara and Dakowska, 2021), as the number of people living with
cancer reached 21.2 million people in 2021
(Sung et al., 2021; Siegel et al., 2022). Breast cancer is the most commonly
diagnosed cancer and is followed by lung cancer, then colorectal cancer,
prostate cancer, non-melanoma of skin cancer, and stomach cancer
(Ferlay et al., 2021). Although surgical, radiation and pharmaceutical such
as chemotherapy, gene therapy, hormone therapy and immunotherapy are
traditional methods of cancer treatment, they didn't achieve the required
results and they have many side effects

(Schirrmacher, 2019; Zhang et al., 2020; Zhang et al., 2021).

Bacterial infections are a big problem in medicine, and one of the main
reasons is that a large percentage of these infections are endogenous,
meaning that the etiologic agents come from the human bacterial flora
(Kolaf, 2022). A fungal infection is an opportunistic infection that can be
fatal, and in recent years, it has become more common. This infection can
have an impact on a patient's prognosis as well as increase costs for patients

and their families (Wen et al., 2022). Antibiotics have had a great effect in




Chapter One Introduction

fighting microbial infections and benefited the health-related quality of
human life since their introduction. However, these health benefits have
been compromised in recent decades because many widely used antibiotics
have been less effective against some infections, not only because many of
them can cause toxic reactions, but also due to the emergence of drug-

resistant microbes (Bhalodia and Shukla, 2011).

1.2 Aims of the Study

This study aims to determine the antimicrobial, anti-tumor, and
cytotoxicity of nicotine extracted from Tobacco (Nicotiana tabacum L.) and

its effect on some cellular genes expression.




