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Abstract

Abstract

Nuclear factor-«B (NF-kB) has been identified as the major link
between inflammation and cancer. NF-xB controls transcriptional
activation of several genes related to inflammation. Natural agents that
inhibit this pathway are essential in attenuating inflammation induced
by cancer and/or induced by chemotherapeutic drugs. A high intake of
Brassicaceae vegetables is linked to a lower incidence of cancer, related
to the breakdown of glucosinolates into bioactive indole compounds,
suggesting their involvement in modulating essential pathways related
to chronic diseases.

In the present study, inoculation of Ehrlich ascites carcinoma
(EAC) cells in female albino mice resulted in a marked increase in
packed cell volume, viable cell count, and a significant increase in the
level of NF-«kB, in addition to several cytokines and inflammatory
biomarkers (IL-6, IL-1b, TNF-a, and NO). A significant elevation in
the inflammatory-medicated miRNAs (miR-31 and miR-21) was also
detected. Treatment with 5-Fluorouracil (5-FU) significantly reduces
packed cell volume and the viable cell count. However, it was
accompanied by a significant increase in the levels of inflammatory
markers and the expression of miR-31and miR-21 compared to the
untreated group. Although treatment with the glucosinolates indoles,
indole-3-carbinol (13C) and 3,3-diindolylmethane (DIM) significantly
reduce the packed cell volume and the viable cell count, it was still less
effective than 5-FU treatment. On the other hand, I3C and DIM
significantly reduced the inflammatory response compared to both
EAC inoculated untreated group and the EAC group treated with 5-FU.
Moreover, their anti-inflammatory effect was modulated by a
significant reduction in the inflammatory-medicated miRNAs (miR-31
and miR-21).

Our findings showed that 13C and DIM have a strong anti-
inflammatory effect, implying that their use as a co-treatment with
chemotherapeutic drugs could effectively improve the anti-tumor effect
of chemotherapeutics.

Keywords
indole-3-carbinol; 3,3-diindolylmethane; Inflammation; 5-Fluorouracil; Ehrlich
ascites carcinoma; miR-21, miR-31, NF-xB




Table of Contents

List of Contents

Subject

ADSEFACT ..o
List of Abbreviations..........cccccoeviiiiiiiiii [
List Of TabIes.....ccooviieeee i
LiSt OF FIQUIES ..o \Y
INErOdUCTION ..o 1
INErOdUCTION ..o 1
AIM of the WOrK........ccooiiiiiii e 5
Review of lIterature..........cccccoveveiieie e 6
Materials and Methods..........ccccovvieiiiiicc e, 49
DISCUSSION ...t 113
SUMMATNY ..ot 125
CONCIUSION ..ot 129
Recommendations ...........ccovvieiienie v 130
RETEIENCES ..o 131

ArabiC SUMMANY ..o s —_




Abbr,

List of Abbreviations

List of Abbreviations

oull-term

DMSO
AKT
Bcl-2
COVID-19 :

C-Rel
CSF
CV
DIM
DNA
EAC
EDTA
EGFR
ELISA
eNOS
ER

FU
G-CSF
GM-CSF
GPCRs
GST
HGF
13C
IFNS
IKBa
IL-1

- Dimethyl sulfoxide
: Protein kinase B
: B-cell lymphoma-2

Coronavirus disease 2019

: Proto-oncogene C-Rel

: Colony stimulating factor

- Cruciferous vegetables

: Diindolylmethane

: Deoxynucleic acid

: Ehrlich ascites carcinoma

: Ethylene diamine tetra acetic acid

: Epidermal growth factor receptor

. enzyme-linked immunosorbent assay
: Endothelial nitric oxide

: Estrogen receptor

: 5-fluorouracil

- Granulocyte colony stimulating factor
: Granulocyte — macrophage colony stimulating factor
: G-Protein-coupled receptors

: Glutathione -s- transferase

: Hepatocyte growth factor

- Indole-3-carbinol

- Interferons

- Inhibitor of nuclear factor kappa B

- Interleukin-1




IL-6
IL-8
INOS
JAK
MAP
MCP-1
MDSC
MiRNA
MPO
MPO
NF-kB
NK
NO
NRC
PBS
PEITC
r.p.m
RNA
ROMs
ROS
SD
SFN
SOD
STAT
TGF-p
TNF-a
VEGF
VEGF

List of Abbreviations

- Interleukin -6

- Interleukin -8

> inducible nitric oxide

- Janus kinase

- Mitogen-activated protein

: Monocyte chemoattractant protein-1
: Myeloid — derived suppressor

: microRNA

: Myeloperoxidase

: Myeloperoxidase enzymes

- Nuclear factor kappa B

- Natural killer

- Nitric oxide

- National research Centre

: Phosphate buffer saline

- Phenethyl isothiocyanate

: Round per minute

> ribonucleic acid

. Reactive oxygen metabolites

. Reactive oxygen species

- Standard deviation

: Sulforaphane

. Superoxide dismutase

- Signal transducer and activator of transcription
: Transforming growth factor-f3

: Tumor necrosis factor alpha

: Vascular endothelial growth factor
: Vascular endothelial growth factor




List of Tables

List of Tables

oitle Page No.

Table (1): Change in body weight, packed -cell
volume and cell growth inhibition in the
different studied groups ..........ccceeeveveveveeieninnnn, 83

Table (2): Serum analysis of liver and Kkidney
biomarkers (ALT, AST, Creatinine,
urea) in the different study groups.................. 86

Table (3): Serum inflammatory biomarkers of
Nitrite in different studied groups. .......c.......... 89

Table (4): Serum inflammatory biomarkers of
TNF-o (pg/ml) in different studied
[0 [0 11 o F PR RPR 93

Table (5): Serum inflammatory biomarkers of NF-
kB (pg/ml) in different studied groups. ............. 97

Table (6): Serum inflammatory biomarkers of IL-6
(pg/ml) in different studied groups................. 101

Table (7): Serum inflammatory biomarkers of IL-
1b (pg/ml) in different studied groups........... 105




List of (Figures

List of Figures

Origure No. itle Page No.

Figure (1): Interleukin-6 expressed in an autocrine
and paracrine manner from both cancer
cells and cells in the surrounding tumor
MICIOENVIFONMENT .....vveeviecciee e 23

Figure (2): NF-«xB activation, and the interaction
between inflammatory and malignant
cells, can promote malignant conversion
and ProgresSioN ........c.ccveevveerieereeseeseeseeanens 33

Figure (3): The physiological role of nitric oxide
such as regulating activity of immune
cells, metastic spread to organs such as

lung and lIVer. ... 38
Figure (4): The concentration of nitric oxide
determines its role in tumorigenesis .............. 40
Figure (5): %change in body weight in different
Studied groUPS ....ccveveecee e 84
Figure (6): Packed cell volume “ml” in different
studied groups .......cccevveeieeri e 84
Figure (7): Viable cell count (1076 cells/ml) in
different studied groups .........ccceevevvvverinnnnn, 85
Figure (8): Cell growth inhibition in different
StUdied groUPS. ..ovevveeieiece e, 85

Figure (9): Serum analysis of liver biomarkers
(ALT, AST) in the different study
OEOUPS. .t 87

v



Figure (10):

Figure (11):
Figure (12):
Figure (13):
Figure (14):
Figure (15):

Figure (16):

List of (Figures

Serum analysis of kidney biomarkers
(creatinine) in the different study

OFOUDS. vttt

Serum analysis of kidney biomarkers

(urea) in the different study groups...............

Serum inflammatory biomarkers about

Nitrite in different studied groups...............

Serum inflammatory biomarkers TNF-a

(pg/ml) in different studied groups. ............

Serum inflammatory biomarkers NF-

.. 87

...96

kB (pg/ml) in different studied groups. ....... 100

Serum inflammatory biomarkers IL-6

(pg/ml) in different studied groups. ............. 104

Serum inflammatory biomarkers IL-1b

(pg/ml) in different studied groups. ............. 108




Fntroduction

Introduction

C/ancer Is a growing health problem around the world -
\_/ particularly with the steady rise in life expectancy,
increasing urbanization and the subsequent changes in
environmental conditions, including lifestyle. Cancer risk can
be reduced by eliminating the identified carcinogens — or at
least minizine exposure to them. It has been estimated that
more than two — thirds of human cancers could be prevented
through appropriate lifestyle modification (Bray et al., 2018).

Chronic inflammation is implicated in the development
and progression of different types of cancer. A variety of
soluble factors and cellular signaling events play a crucial role
in inflammation (David, 2021). The most important signaling
pathway involved in the initiation and amplification of
inflammatory responses is the one that leads to nuclear factor-
kB (NF-«xB) activation (Liu et al., 2017).

Since NF-kB regulates several genes that are activated
in response to inflammation, it may play a vital role in the
inflammatory response to infection and tissue injury. The
transcription factors in the NF-xB family control the
expression of genes that code for cytokines (like interleukin -
6 and interleukin-1b), pro-inflammatory enzymes (ex;
inducible nitric oxide synthase, iNOs), and microRNAs that
control tumor progression. Accordingly, developing




