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Abstract
One of the key causes of cancer is the detrimental effect of reactive oxygen species on DNA repair mechanisms. The present 

study aims to describe the function of oxidative stress in boosting breast cancer and to point out the potential defense role of 
antioxidants and some trace elements. In addition, it is to estimate the concentration of C - C-reactive protein (CRP), a marker 
of inflammation. Methods: This study was carried out at the Al-Anbar Oncology Center between January and June 2023. 
Sixty women with breast cancer and forty healthy women were recruited into this study. Serum antioxidant activity, such as 
superoxide dismutase. (SOD), Catalase (CAT), vitamin D3, vitamin B12, and some essential chemical elements such as zinc 
(Zn), copper (Cu), iron (Fe), and selenium (Se). CRP concentration was assessed. Results: The results reveal a significant 
(P<0.05) decrease in serum antioxidant concentrations such as SOD, CAT, vitamin D3, and vitamin B12 concentration in 
serum blood of women with breast cancer compared to the apparently healthy women group. The results showed a significant 
increase (p <0.05) in the CRP concentration of the blood serum of women with breast cancer compared to the healthy women 
group. The results showed a significant decrease (p <0.05) in the concentration of Zn, Cu and Fe in the serum blood of 
women with breast cancer compared to the healthy women group. Additionally, there was a significant increase (p <0.05) in 
Se concentration in serum blood in women with breast cancer. The percentage of breast cancer is lower in urban areas than in 
rural areas. Conclusions Women with breast cancer showed high levels of oxidative stress as evidenced by increased oxidant 
markers and decreased antioxidant markers.
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Cancer is the result of the multistep process by which cells 
turn into unusual cells and produce additional cells in an un-
restrained process (1). Breast cancer starts in cells that form 
a breast, generally in tubes that transport milk to the nipple 
or glands that produce milk. Cancerous cells form a mass 
of tissue known as a malignant neoplasm, originating from 
cells in the breast (2).  Although breast cancer affects mainly 
women, men can also be affected. Breast cancer is the second 
most widespread malignant tumor after lung cancer in the 
world (3). 

The harm of cellular oxidative is a well-established public 
mechanism for cell and tissue harm, and this cellular oxida-
tive harm is caused mainly as a result of free radicals and 
reactive oxygen species (ROS). ROS can bind to the cellular 

components; in addition, they interact with unsaturated bonds 
of denatured proteins, membrane lipids, and attack nucleic 
acids, causing damage to the structure and function of the 
cell (4). The alteration of the balance between ROS forma-
tion and their removal by different types of antioxidants (en-
zymes and vitamins) is known as oxidative stress. Cells can 
restore equilibrium or cause apoptosis if they are in a state 
of disorder (5). In contrast, cancer cells often take advantage 
of this disturbance to maintain a proliferative and offensive 
phenotype, starting from genomic instability to cell metabo-
lism, invasion, and metastasis (6). Antioxidants are the main 
lines of defense in the body. Under normal circumstances, 
there appears to be a balance between pro-oxidizing and anti-
oxidizing forces (7), antioxidants react with free radicals in 
numerous ways, controlling damaging chain reactions. These 
antioxidants are vitamins D3, B12, SOD, and CAT (8). Es-
sential chemical elements possess a primary function in the 
metabolism of the human body in which they have extremely 
vital biological effects on antioxidants and the immune sys-
tem (9). The purpose of this study is to investigate the levels 
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of SOD, CAT, vitamins D3, vitamin B12, CRP, and essential 
chemical elements such as Zn, Cu, Fe and Se in a sample of 
clinically and histologically confirmed breast cancer in Iraqi 
women.

Methods

Blood Samples
Blood samples were taken from 100 women, including 60 

women with breast cancer (samples were taken before treat-
ment), their mean ages from 29 to 64 years (25 from urban 
areas and 35 from rural). The Medical Record File System of 
the Al-Anbar Oncology Center in Ramadi provided informa-
tion on the demography of the patients. At the same time, the 
control group included 40 women selected from apparently 
healthy women, their ages 30-67 years old. No one of the 
control subjects had acute or chronic diseases. Blood samples 
were collected and transferred to sterile tubes, then serum 
was separated, and after that the obtained serum was frozen 
at -20 C for several biochemical investigations.

Determination of Serum Antioxidants and CRP
The estimated activity of SOD was performed using super-

oxide dismutase diagnostic ELISA equipment (Biovision, 
lnc, USA) according to the manufacturer’s orders. Catalase 
activity was determined by using an ELISA kit (Cell Biolab, 
Inc., USA) according to the manufacturer’s instructions. Vi-
tamin B12 was estimated using commercially ready equip-
ment (Roche) according to the company’s directions using 
the Cobas Integra 400+ system. Vitamin D3 was measured 
using the assay that incorporates an enzyme immunoassay 
competition method with a fluorescent detection step at the 
end (ELSA)by (Minividas, Biomerix kit, France). Hypovi-
taminosis is defined by most experts as a serum 25(OH)D 
level < 20 ng/ml, whereas a serum 25(OH)D level of > 30 ng/
ml is deliberately considered normal. The CRP activity was 
measured by the ELISA kit based on the principle of the latex 
agglutination assay.
Determination of Essential Chemical Elements 

The Beck 200 atomic absorption spectrophotometer (AAS) 

was used to estimate serum levels of essential chemical ele-
ments, as defined by Arinola and Charles-Davies (2008) (10). 
The approach is based on the idea that when elements are 
aspirated into AAS, their atoms vaporize and ingest light of 
the same wavelength as that emitted by the element when in 
an excited situation.
Statistical analysis

Data statistical analysis was performed using SPSS version 
20, in which population characteristics were displayed as 
mean ± SE. The independent t-test was also used to compare 
between groups of patients. The level of significance used for 
all analyses was P value ≤ 0.05.

Results

The results in Table 1 show a significant decrease (p <0.05) 
of superoxide dismutase (SOD) in serum blood from women 
with breast cancer compared to the apparently healthy group 
of women. The results in Table 2 shown a significant de-
crease (p <0.05) of Catalase (CAT) concentration in serum 
blood of women suffering from breast cancer in comparison 
to the apparently healthy women group. The results in Table 
3 show a significant decrease (p <0.05) of Vitamin D3 con-
centration in serum blood of women suffering from breast 
cancer compared to the apparently healthy women group. 
The results in Table 4 show a significant decrease (p <0.05) 
of Vitamin B12 concentration in the serum blood of women 
suffering from breast cancer in comparison to the apparently 
healthy women group. Findings in Table 5 show a significant 
increase (p <0.05) in CRP concentration of blood serum of 
women suffering from breast cancer in comparison to the ap-
parently healthy women group. The results in Fig 1, showed 
a significant decrease (p <0.05) in Fe, Cu, and Zn concen-
tration in the serum blood of women suffering from breast 
cancer compared to apparently healthy women group. While 
there was a significant increase (p <0.05) in Se concentration 
in serum blood in women suffering from breast cancer com-
pared to the apparently healthy women group.

Level of Antioxidants in Women with Breast Cancer

Group N  SOD

Concentration

 )ng/ml(

.Mean ± S.E

 Interval of Confidence
95%

Minimum Maximum

 Lower
bound

 Upper
bound

Patients 60 0.19±0.05 0.12 0.40 0.11 0.51

 Healthy
Control

40 0.60±0.06 0.56 0.71 0.48 0.93

Total 100

Table 1: Superoxide dismutase (SOD) concentration in the serum of women with breast cancer and the healthy women group.

P<0.05 level. SE: Standard Error



53Volume 17 - Number 1 (June 2024)ijcmg.uomustansiriyah.edu.iq

Level of Antioxidants in Women with Breast Cancer

Table 2: Catalase (CAT) concentration in the blood serum of women suffering from breast cancer and the group of healthy women.

Table 3: Vitamin D3 concentration in blood serum of women suffering from breast cancer and in the healthy women group.

Table 4: Vitamin B12 concentration in the blood serum of women suffering from breast cancer and the group of healthy women.

Table 5: C-reactive protein (CRP) concentration in the blood serum of women with breast cancer and the healthy women group.

P<0.05 level. SE: Standard Error

P<0.05 level. SE: Standard Error

P<0.05 level. SE: Standard Error

P<0.05 level. SE: Standard Error

Group N Catalase
Concentration
)μm/mol(
.Mean ± S.E

 Interval of Confidence
95%

Minimum Maximum

 Lower
bound

Upper
bound

Patients 60 ±0.65 0.89 0.73 0.86 0.56 0.90
 Healthy
Control

40 5.01±0.63 15.32 19.38 14.20 0.21

Total 100

Group N Catalase
Concentration
)μm/mol(
.Mean ± S.E

 Interval of Confidence
95%

Minimum Maximum

Lower
bound

 Upper
bound

Patients 60 51 .±0 15.06 11.82 17.24 10.75 18.17
 Healthy
Control

40 25.61±0.37 22.12 27.76 20.56 29.89

Total 100

Group N Vitamin B12
Concentration (pg./
mL)
Mean ± S.E.

Interval of Confidence 95% Minimum Maximum

Lower bound Upper bound

Patients 60 166.32±0.76 155.34 190.45 150.93 195.67
Healthy Con-
trol

40 388.08 271.26 459.54 253.43 471.43

Total 100

Group N CRP Concen-
tration

)mg/l(

.Mean ± S.E 

Interval of Confidence 95% Minimum Maximum

 Lower

bound

Upper

bound

Patients 60 53.01 ± 1.20 43.65 58.20 39.07 60.20

Healthy Con-
trol

40 9.23± 0.56 5.72 9.89 5.01 10.11

Total 100
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Discussion
Risk factors associated with breast cancer may exert their 

harmful effects through the formation of reactive oxygen 
species, for example, superoxide radical (O2•- ), hydroxyl 
radical (•OH), and hydrogen peroxide (H2O2) that cause 
DNA oxidative harm which can lead to cancer (11). Mean 
antioxidant levels (SOD, CAT, Vitamin D3 and B12), were 
significantly (p<0.05) decreased in women with breast cancer 
compared to healthy women, which could be due to free radi-
cals created in body fluids. Vitamins and enzymes exercise an 
essential function through removing free radicals produced 
by food oxidation and numerous pollutants, which leads to a 
decrease in their concentration in serum blood. These results 
are consistent with studies of (12) (13). There are increasing 
data for a relationship between vitamin D3 and protection 
against breast cancer, as many results of research have shown 
that vitamin D3 inhibits cell proliferation, encourages dif-
ferentiation and apoptosis, and also has anti-angiogenesis ef-
fects in usual and malignant breast cells (14). Previous stud-
ies demonstrated that vitamin D3 has anti-inflammatory and 
antiproliferative effects in tumors, by attaching to the vitamin 
D3 receptor (VDR), and down-regulation of vitamin D sig-
naling would play a role in the development and progression 
of mammary cancer, suggesting the possible use of vitamin 
D supplementation as a preventive agent for breast cancer 
development in young women (13, 14).

 The mean serum vitamin D3 level varies from country to 
country depending on numerous factors, such as age, season, 
BMI, exposure to the sun, geographical location, dietary vi-
tamin D3 consumption, everyday activity, and other common 
issues of ethnic and racial origin (15). The decreases in the 
concentration of vitamins in patients with cancer can play 
an important role in tumor growth because antioxidant vita-
mins expose considerable acts in the physical and chemical 
quenching of superoxide radicals that are formed by oxida-
tion processes within human cells (16).). Vitamins help stim-
ulate the immune system, also play an important role in en-
ergizing cancer suppressor genes and suppressing oncogenes 
and preventing tumor creation (17).

Outcomes of this research showed that there was a signif-
icant increase (p<0.05) of CRP concentration in the blood 
serum of women with breast cancer in compared to the ap-

parently healthy women group, which may be due to reply to 
swelling necrosis, local tissue harm, or related inflammation 
with tumor. Similar findings have been mentioned in (18). 
Also, the malignant process itself causes an increase in CRP 
concentration despite the existence of systemic bacterial 
contagion (19). The significant decrease in the level of Zn in 
women with breast cancer may refer to the metabolic require-
ments of cancer cells for Zn being significantly higher than 
of normal cells, therefore this might cause increased uptake 
from blood (20). In addition, chronic inflammation is a popu-
lar hallmark of breast cancer and may lead to a reduced zinc 
concentration. Other researchers have reported similar results 
(21). Furthermore, the release of endogenous mediators via 
tissue damage, such as polymorph nuclear leukocytes, is fre-
quently observed in the development of malignancies, lead-
ing to a decrease in Zn concentration and related uptake of Zn 
through the liver (22).

The significant increase in Cu level in women with breast 
cancer may be due to the emerging necrosis force. It turns 
into an increase in the Cu level in the blood as a result of 
rapid release into the circulation. The high Cu level in blood 
may reflect the severity of carcinoma (23). Cu and some 
other trace elements are important cofactors of antioxidant 
enzymes such as SOD (22). It seems that in the first stages of 
cancer, when the rate of active free radicals increases slightly, 
the body tries to increase the levels of some antioxidants, such 
as SOD (24). SOD will enlist serum Cu, but with increasing 
intensity of the disease and amount of free radicals, the rate 
of enzymes decreases. Therefore, more Cu values are seen in 
the serum of the patients (25). The significant decrease in the 
Fe level in women with breast cancer may be due to the fact 
that free iron is used to initiate lipid peroxidation that corre-
lates positively with the progression of breast cancer (26). In 
addition, insufficient food intake, as a result of burning sensa-
tion, could be an important factor, leading to a reduction in 
serum iron level because a poor diet is produced by neoplasm 
in cancer patients (26).

The significant decrease in the Se level in women with 
breast cancer may be due to the ability of selenium as an es-
sential trace element to inhibit growth and induce tumor cell 
apoptosis as mentioned in (27). Numerous hypotheses have 
been proposed to describe inhibition of tumor genesis by 
selenium that include alternative in carcinogen metabolism, 

Figure 1: Concentration of trace ele-
ments levels (μg/dL) concentration in 
blood serum of women suffering from 
breast cancer and the group of healthy 
women.

Level of Antioxidants in Women with Breast Cancer
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effect on endocrine and immune system, production of cyto-
toxic selenium metabolism, inhibition of protein synthesis, 
specific enzyme, and tumor growth; Stimulation of apopto-
sis, and protection against oxidative stress (28).).

This study showed that women living in urban areas have 
a higher incidence than women living in rural areas, which 
is similar to previous studies that showed a higher risk of 
breast cancer among women in geographical areas experi-
encing intense population mixing (29). Often, this high risk 
is ascribed to large exposure to aerial benzene, also to sev-
eral pollutant gases, for example, car traffic flow, and the 
close presence of industrial plants, or junk incinerators, all 
of these sources are releasing carcinogenic chemicals (30, 
31). Although the study showed a lower risk of breast cancer 
for women who live in rural areas, this is due to sufficient 
stimulation of the immune system since childhood (32),(33). 
Also, there is additional exposure to microbiological factors 
due to their various lifestyles, such as spending spare time 
outside houses on the ground floor, unlocking windows for 
a long time, and larger families), and minimal careful and 
advanced hygienic conditions contrasted to women living in 
urban areas (34). Vitamin D3 has some antioxidant properties 
and has been shown to have protective effects against oxida-
tive stress. Vitamin D3 can control antioxidant enzymes and 
install antioxidant properties by stimulating the expression of 
many molecules of the antioxidant defense system, including 
superoxide dismutase (SOD), glutathione peroxidase (GPX), 
catalase (CAT), peroxidase (POD) and suppression of the ex-
pression of NADPH oxidase (35). Furthermore, many stud-
ies have also shown that vitamin D3 stimulates the strength 

of the antioxidant defense system by increasing antioxidant 
capacity and controlling ROS. In addition, Vit D3 decreases 
ROS and pro-inflammatory cytokines, possibly by improving 
cellular glutathione (GSH) levels (36). One method by which 
vitamin B12 could affect cancer danger is its role in DNA 
synthesis and regulation. Suitable levels of vitamin B12 are 
essential for proper DNA synthesis and repair, which are vital 
processes in preventing the development of cancerous cells 
(37).
Conclusions, the results of the study indicated an associa-
tion between a low concentration of antioxidants in the serum 
blood of women with breast cancer and a higher activity of 
oxidative stress. This relation confirms the idea that free radi-
cal activity increases in malignant cells.
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