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Abstract---Cancer is a major public health problem worldwide, and
cancer is a term given to a group of diseases characterized by
abnormal growth and proliferation of cells as a result of uncontrolled
cell divisions or tumor suppressor genes. The current study was
included an evaluation of chemokine CXCL12 level with oxidative
stress in women with breast cancer. The study included the collection
of 90 blood samples for women, and the samples were distributed into
50 samples for women with breast cancer, their ages ranged from 40-
70 years, the samples were collected from the Breast Cancer Center in
Baquba General Hospital, and 40 blood samples for healthy women as
a control group, and their same ages, during the period from the
beginning of October 2021 until the end of December 2021. The
results showed that there was a significant increase in the level of
chemokine CXCL12 in women with breast cancer compared to the
healthy women. Also, showed a significant increase in the level of
malondialdehyde and nitric oxide, with a significant decrease in the
level of Glutathione in the women with breast cancer woman
compared to the healthy women.
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Introduction

The breast is one of the organs of the female reproductive system and it consists
of skin, subcutaneous tissue, blood, lymph vessels, and nerves (1). The breast is
divided into 15 to 20 lobules and is placed at the top of the chest muscles that
cover the ribs. The lobules contain many small globules, The lobules, in turn,
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contain groups of tiny glands that can make milk, which runs from the lobules to
the nipple via thin tubes known as ducts. Fat fills in the gaps between the lobules
and ducts (2). Lymph vessels, which carry a clear fluid called lymph, are also
found in the breast. These channels lead to lymph nodes, which are small, round
organs found near the breast in the lower arm, above the collarbone, in the chest
behind the sternum, and in a variety of other places, Bacteria, cancer cells, and
other potentially hazardous substances in the lymphatic system are trapped in
lymph nodes (2,3).

Breast cancer is one of the life-threatening diseases that may affect a woman’s
sense of self-respect, self-love, and sense of femininity (4), The most prevalent
non-cutaneous malignant tumor is breast cancer (5). It is a type of cancerous
tumor that occurs in the breast tissue and appears in the tubes. Which carries
milk to the nipple (6), and occurs in women and men, but the infection rate in
women is very large compared to males, as every 200 injuries in women
correspond to one infection in men (7). Cytokines are peptides or glycoproteins
with a low molecular weight between 20-25 kDa and are cellular media used in
signal transduction and intercellular communication (8). These mediators are
produced by immune cells and different types of cells and play an important role
in innate and acquired immunity (9). Cytokines were first discovered in 1957 by
the identification of interferon-a, which was identified as a protein that interferes
with the immune response in viral infections (10).

The importance of Cytokines in the types of natural and acquired immunity, as it
intervenes in many infectious and inflammatory diseases, injuries, infectious
diseases and sepsis (blood poisoning), but its mission is not limited to the
immune system only, as its role in communication between cells during genetic
evolution is also great (11), and it helps to differentiation, proliferation and
migration of immune cells and stimulating them to produce other compounds
depending on the type of stimulus. Chemokines, which belong to the cytokine
superfamily, are small molecular polypeptides produced by immune cells and
have a molecular weight of 8-10 KD. Chemokines are divided into four subfamilies
based on the amount and placement of N-terminal cysteine molecules: C, CC,
CXC, and CX3C (12). Chemokine CXCL12 is a homologous CXC chemokine
containing seven different forms consisting of 67 amino acids, molecular weight
1.061 g/mol, Stromal cells, fibroblasts, and epithelial cells all release it into a
variety of tissues, and it regulates hematopoietic cell trafficking and secondary
lymphoid tissue engineering (13).

Oxidative stress is generally defined as an imbalance between oxidants (free
radicals and their products from metabolic processes) and antioxidants, as cells
contain more oxidants than antioxidants, and oxidative stress occurs when the
level of oxidative compounds exceeds the ability of antioxidants to remove them
as. The production of oxidizing substances is greater than the ability of the
cellular system to remove the effects of these radicals, whether their sources are
internal or external, as the antioxidants are unable to neutralize these oxidizing
factors, and the imbalance leads to an increase in the components of the internal
reactions in the body, which leads to the destruction of cells, Increased generation
of peroxides and free radicals can have hazardous effects. A state of oxidative
stress can occur when antioxidants present in the body are reduced (14,15).
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Materials and Methods
Samples and Blood Collection

Blood samples included 90 patients with breast cancer and healthy women,
whose ages ranged between 70-40 years, the samples were collected from the
Cancer Tumor Center at Baquba General Hospital in Diyala Governorate, for the
period from 10/31/2021 to 11/21/21. 30. Then the samples were distributed
according to the study design into two groups, the first group included 40 healthy
women (control group), while the second group included 50 patients with breast
cancer. Samples for the current study were collected by withdrawing 5 ml of
venous blood from both patients and healthy women, where 5 ml of blood was
taken and placed in test tubes and left for 10 minutes to coagulate, then the
serum was separated from it using a centrifuge at 3000 rpm for 10 minutes, and
then the separated serum was kept under freezing until used in serological tests.

Biochemical parameters analyses

The CXCL12 was determined by Enzyme Linked Immune-Sorbent Assay (ELISA)
method, the ELISA kit providing by (MyBioSource, China), bearing the catalog No.
MBS9135919, Malondialdehyde (MDA) was determined by ELISA method, the
ELISA kit providing by (MyBioSource, China), bearing the catalog No.
MBS263626, Nitric Oxide (NO) was determined by ELISA method, the ELISA kit
providing by (MyBioSource, China), bearing the catalog No. MBS732723, and
Glutathione (GSH) was determined by ELISA method, the ELISA kit providing by
(MyBioSource, China), bearing the catalog No. MBS161025

Statistical analysis

The results of the current study data were statistically analyzed using the
statistical program (SPSS) version (23) through the mean and standard deviation
(SD), and using the T-test to determine the difference between the two groups at
the level of probability < 0.05.

Results and Discussion

Table 1 shows that the mean * SD of chemokine CXCL-12 level was (906.04 *
283.73) pg/ml in women with breast cancer, while it was (144.48 + 73.32) pg/ml
in the control group. The findings revealed a considerable increase in the
concentration of the chemokine CXCL-12 in breast cancer patients compared to
healthy women (Figure 1).

Table 1
Levels of biochemical parameters in Breast cancer patients and healthy women
Parameters Control Patients
Mean + SD Mean + SD
CXCL-12( pg/ml) 144.48+73.32 906.04+283.73"
MDA (nmol/ml) 0.72+0.08 1.85+1.00*
NO (pmol /L) 12.13 £ 2.95 21.02 + 5.62"
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| GSH (png/ml) | 8.06 £ 3.93 | 5.69 £ 3.01"

* This sign means different significant at P <0.05.
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Figure 1. The CXCL-12 chemokine concentration in the blood serum of the two
groups of patients and control

The current study's findings were consistent with Emilia et alfindings. .'s (16) and
Marina et al (17) and Dinesh K et al (18), who confirmed in their study the high
level of chemokines for patients with breast cancer, especially the CXCL-12
chemokine that regulates breast tumor growth and promotes carcinogenesis by
increasing vascular permeability and dilating infiltrating neoplastic vasculature.
Breast cancer is a major public health issue, accounting for 3% of all deaths
among women, according to the World Health Organization (19,20). Chemokines
and their receptors have been shown to play essential roles in the development of
cancer, including cell cancer proliferation, migration, and tumor immune cells, in
several studies (21,22). As well as an according to a growing body of data, the
chemokine CXCL-12 and its cognate receptor CXCR4 play a vital part in this
process (23, 24).

It activates CXCR4 chemoreceptors, which help to improve clinical outcomes in a
variety of solid cancers, including breast cancer (25,26). CXCL-12 secretion In
vivo invasion and macrophage recruitment to the main tumor could be aided by
breast cancer cells. CXCR4 signaling is required for enhanced invasion, which is
most likely achieved by activating CXCR4 on tumor macrophages, resulting in
greater paracrine contacts with tumor cells in the tumor microenvironment.
CXCL-12 overexpression also leads to altered tumor architecture by increasing
microvessel density, which can be mediated by tumor-associated macrophages
(27). Table 1 showed the mean * SD of the MDA concentration, it was (1.58 *
1.00) nmol/ml for patients with breast cancer, while it was (0.72 £ 0.08) nmol /
ml for the control group. When compared to healthy women, the concentration of
MDA in breast cancer patients was shown to be significantly higher, as in figure
2.
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Figure 2. The MDA concentration in the blood serum of the two groups of patients
and control

The current study's findings are consistent with those of Lilo et al. (28) and Khalaf
et al. (29) and Nsalif, et al. (30). As MDA is the main product of lipid oxidation and
is a toxic molecule that must be taken into consideration as not only a sign of
lipid peroxidation, but it can it interacts with proteins and DNA leading to
oxidative stress (31, 32). The concentration of MDA is a good indicator of the
occurrence of lipid peroxidation and a vital evidence of some diseases, including
some cancers and atherosclerosis (33), although its concentration increases when
oxidative stress or some diseases occur, so it is more important to monitor the
super-oxidation of fats and oxidative damage of ROS (34). MDA is one of the types
of oxidative stress that is a major cause of the initiation and development of
breast cancer and is often associated with a high risk of cancer, as the level of
MDA is elevated in patients with breast cancer. This is usually associated with
vital antioxidants that promote metabolism (35, 36).

Also, oxidative stress occurs in biological systems as a result of a mismatch
between production and removal of reactions of free radicals, so the production of
free radicals in large quantities, which is responsible for the events of many
biochemical changes within cells, and also there are many factors that lead to the
occurrence of oxidative stress, the most important of which are trauma, diseases
carcinogenicity, heat, ionizing radiation, toxins and violent exercise (37,38) .The
concentration of nitric oxide was measured in breast cancer patients and
compared to healthy women without breast cancer as a control group, as shown
in Table (1). Table 1 showed the mean + SD of the nitric oxide concentration, it
was (21.02 + 5.62) pmol/L in patients with breast cancer, while it was (12.13 +
2.95) pmol/L in the control group. Additionally, the findings revealed a
considerable increase in the concentration of nitric oxide in women with breast
cancer compared with the healthy women, as in figure 3.
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Figure 3. The nitric oxide concentration in the blood serum of the two groups of
patients and control

The findings of the current study differed from those of Ashtee et al. (39), which
showed in their study a decrease in the level of nitric oxide in the blood serum of
women with breast cancer compared with the healthy group. Nitric oxide plays a
dichotomous role in the development of cancer, depending on its concentration
and location. It is a very fascinating chemical in the tumor microenvironment
because of its primary and anti-tumor effects. Nitrogen oxide promotes
carcinogenesis in low concentrations, but at greater concentrations, it becomes
toxic to cancer cells and induces apoptosis through the creation of peroxynitrite
(40). Nitric oxide (NO) is expressed in all different malignant carcinomas, tumor
cell-derived NO promotes cancer progression, whereas NO produced by host
stromal cells has a distinct effect, inhibiting the growth of nitrogen oxide-sensitive
malignancies while enhancing the growth of NO-resistant tumors. (41). The
significance of NO and NOS in cancer growth and development is gaining
popularity, with research being conducted in a variety of cancer forms, including
brain cancer. (41,42), pancreatic (43), and breast cancer, confirm its critical role
in these different cancers (44,45). Patients with breast cancer had their
concentrations measured, while healthy women without breast cancer served as a
control group, as shown in Table (1). Table (1) showed the mean = SD of
glutathione concentration, it was (5.69 + 3.01) ung/ml for patients with breast
cancer, while it was (8.06 = 3.93) ung/ml for the control group. Figure 4 shows
that the concentration of glutathione in women with breast cancer was much
lower than in healthy women.
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Figure 4. The glutathione concentration in the blood serum of the two groups of
patients and control

The current study's findings were consistent with those of Enrico et al (46) and
Chih-Ching et al. (47) and Luke et al. (48) as glutathione is one of the reducing
agents because it contains a thiol group, which has the ability to endow a
hydrogen atom (49). It is also an antioxidant, as it prevents and delays cell
damage, and detoxifies chemicals within the liver (50), as well as an essential
component of the defense system in plants and humans exposed to various
environmental stresses. The protective mechanism includes sequestration of
minerals and scavenging of reactive oxygen species by glutathione in plants which
facing environmental pressures (51). Due to its effective participation in the
prevention of oxidation, its level will decrease as a result of its consumption in
cases of oxidative stress, as well as it will decrease in the animal’s plasma and
tissues with age, and the reason for this is that the process of protein synthesis is
slow and less efficient with an inverse relationship between the concentration of
glutathione In tissues and under oxidative stress (52). Antioxidant defense is
another crucial purpose for glutathione, (Gene expression, DNA and protein
synthesis, cell proliferation and signaling, cytokine generation, and
immunological response) (53). Also, it works to reconstitute some antioxidants,
including vitamin C, due to its importance as anti-oxidant. GSH preservation of
cells from diseases that affect the organism, and it was found that glutathione
protects the liver against the effects of radiation and chemotherapy (54).
Glutathione deficiency causes oxidative stress, which leads to aging and causes a
variety of disorders including seizures, Alzheimer's disease, Parkinson's disease,
liver disease, cystic fibrosis, sickle cell anemia, HIV, AIDS, cancer, heart attack,
stroke, and diabetes (55). Based on significant correlations between the reduced-
to-oxidized glutathione (GSH/GSSH) ratio and redox homeostasis in cancer
patients, the glutathione system may be the body's first line of defense against
oxidative stress and for maintaining redox homeostasis (56).
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Conclusions

We conclude from the current study that breast cancer is a common disease in
Iraq and affects groups living in cities and villages. When compared to the control
group, the level of chemokine CXCL12 in the blood serum of women with breast
cancer increased significantly, a significant increase in the levels of oxidative
stress represented by MDA and NO, and a significant decrease in the level of
Glutathione in the blood serum of women with breast cancer compared with the
control group.
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