
741

 

Asian Pacific Journal of Cancer Biology• Vol 10• Issue 3

apjcb.waocp.com                   Ali Falih Abbas, et al: Assessment of Serum P53, GPX, SOD and CA15-3 Levels in Breast Cancer Patients Under

Introduction

Breast cancer is the second most common life-
threatening cancer in women worldwide. It is a disease that 
is both clinically and molecularly diverse [1]. It accounts 
for around 36.1% of all reported cancer cases in Iraq, 
making it the most prevalent cancer among women. This 
indicates that breast cancer accounts for one out of every 
three cancer diagnoses in women [2]. The Iraqi Ministry of 
Health report for 2023 states that 8,849 instances of breast 
cancer were reported overall, with 8,708 of those cases 
occurring in women and 141 in men [3]. With an incidence 
rate of 78 infections per 100,000 people, around 2,300 new 
cases are recorded annually in the Basra governorate alone 
[4]. Numerous causes contribute to the rise in instances, 
but environmental contamination from oil extraction 
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is the main culprit. There is an obvious correlation 
between environmental pollution and the incidence of 
breast cancer in high-incidence areas like Zubair [5]. 
Invasive ductal carcinoma (IDC) [6], ductal carcinoma 
in situ [7], invasive breast cancer [8], Paget’s disease of 
the breast [9], triple-negative breast cancer (TNBC) [10], 
and inflammatory breast cancer (IBC) [11] are among the 
several clinical types of breast cancer that are determined 
by symptoms and pathological characteristics. Among 
them is the p53 protein, referred to as the guardian of the 
genome, which controls a variety of cellular processes and 
guards against DNA damage and tumor development [12]. 
CA15-3, a non-invasive serum marker for breast cancer, 
widely used for immediate diagnosis, monitoring, and 
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prediction of breast cancer at both early and advanced/
metastatic stages [13]. Superoxide Dismutase (SOD) is 
an antioxidant enzyme known for its role in neutralizing 
reactive oxygen species. It also acts as an anti-cancer 
agent and inhibits the initiation and progression stages of 
carcinogenesis [14]. Glutathione (GSH) represents the 
second line of defense against reactive oxygen species 
through enzymatic activity. GSH is the most abundant 
cellular thiol, capable of directly scavenging free radicals. 
Studies have shown a reduction in antioxidant levels in 
various cancers, including breast cancer [15]. The current 
study intends to investigate the association between 
these biochemical markers and breast cancer, as well 
as evaluating the influence of factors like age, disease 
duration, location, and treatment type. Thus, to recognize 
their potential as diagnostic or prognosticators, and 
examine the biomarkers to serve as a part of a detection 
tool for early detection and enhance therapeutic strategies. 
In addition, this research not only increases the scientific 
literature on cancer, but also has a significant practical 
value that could directly affect the health of women in Iraq.

Material and Methods

Study population
This case-control research carried out between 

November 2024 and April 2025, at Sadr Teaching 
Hospital, Oncology Department and Al-Zubair General 
Hospital, Basrah, Iraq. The study population consisted 
of breast cancer patients diagnosed with invasive ductal 
carcinoma IDC, which represented the most prevalent 
histological subtype among the selected cases (For patients 
under treatment). It included 89 healthy people as controls 
and 89 breast cancer patients as cases out of a total of 178 
participants.  Patients with breast cancer commonly visited 
the oncology department at Sadr Teaching Hospital for 
routine checkups or consultations. Blood samples were 
taken from the patients after they agreed to participate in 
the research, which was approved by the Basrah Health 
Department. On June 11, 2024, the Ethics Committee 
authorized protocol number 705, and we followed the 
Declaration of Helsinki while conducting this research.

Exclusion Criteria
Individuals with thyroid, heart, or kidney problems, 

and patients younger than 20 and older than 60 years were 
not included. Breast cancer patients who had undergone 
mastectomy for one or both breasts, and patients with early 
screening were also excluded. Pregnancy, polycystic ovary 
disease, and chronic diseases were also excluded from the 
control group. A questionnaire containing information 
including age, place of residence, duration of illness and 
type of treatment was completed by both patients and the 
control group in the morning at the hospital.

Sample Collection
5 ml of blood was drawn from the subjects via a 

forearm vein. The venous blood samples were placed in 
semi-gel tubes. After clotting, the serum was centrifuged 
at 3,000 rpm for 10 minutes. The serum was then stored 

in a deep freezer at -40°C until analysis.

Laboratory Tests
The levels of p53 (catalog number: E1711Hu) (batch 

number: 202501011), superoxide dismutase (SOD) 
(catalog number: E0918Hu) (batch number: 202501011), 
glutathione peroxidase (GPx) (catalog number: E3921Hu) 
(batch number: 202501011), and human cancer antigen 
15-3 (CA 15-3) (catalog number: E7534Hu) (batch 
number: 202501011) were measured using ELISA 
kits specifically designed for humans from Bioassay 
Technology Laboratory Co., Ltd. (BT LAB), located at 
501 Chan sheng South Road, Nanhu District, Jinxing, 
China. These tests were performed at the Central General 
Laboratory, ELISA Unit, Department of Chemistry, 
College of Education for Pure Sciences, University of 
Basrah. The absorbance was measured at a wavelength 
of 450 nm. Biotech (USA) 800TS microplate reader 
and plotted a standard curve of optical density versus 
levels based on the dilutions indicated on each package. 
Concentrations were obtained based on the standard curve, 
which had an analyte-specific detection range.

Statistical Analysis
SPSS version 25 (IBM, Armonk, New York) was used. 

Results were extracted using descriptive statistics such 
as mean and standard deviation (SD), and differences 
between quantitative data for the two sets of parameters 
were tested using techniques such as the Mann-Whitney 
test and the Kruskal-Wallis test. Spearman correlation 
coefficient was used to obtain the correlation coefficient 
(r value). P-values less than 0.05 were considered 
statistically significant.

Ethical Approval
The Ethical Committee of the Department of 

Chemistry, College of Science, University of Basrah, 
and the Training and Human Development Center at the 
Basrah Health Directorate approved the research protocol 
on June 11, 2024, number 705. This study was conducted 
in accordance with the Declaration of Helsinki.

Results

The concentration levels of the studied variables 
are shown in Table 1 for both participants, indicating 
statistically significant differences between the patients 
and the control group in the decrease concentration of p53 
and GPx at the significance level (p< 0.001) in the patients. 
No statistically significant difference was observed in 
SOD and CA15-3.

To investigate the effect of age on serum variables, 
participants were divided into two age groups as shown in 
Table 2. The first group was aged ≤44 years and included 
42 patients and 44 control subjects. The second group 
was female (≥45 years) and included 47 patients and 
45 controls. There were significant differences in p53, 
with P<0.001, GPX, P<0.01, respectively. There were 
no significant differences in SOD and CA15-3 in the 
first group. In the second group, there were significant 
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Discussion

Scientific evidence demonstrates a clear association 
between increasing age and a higher risk of breast cancer, 
with age recognized as one of the most significant risk 
factors for this disease. Data from 2016 reported elevated 
incidence rates among women over forty years old, with 
prevalence rates of 99.3% and 71.2% in the age groups of 
40 years and above 60 years, respectively, in the United 
States [16]. In the present study, the sample included breast 
cancer patients undergoing treatment, excluding those in 
fully metastatic stages or very early stages not requiring 
immediate therapy, which precluded classification of the 
disease according to traditional staging systems.

The findings revealed a significant decrease in P53 
levels in patients compared to healthy controls, consistent 
with a local study conducted in Basrah in 2022 [17]. 
This aligns with other reports indicating that missense 
mutations in the P53 gene often result in reduced protein 

differences in p53 p<0.001, GPX, P<0.01, while there 
were no significant differences in SOD and CA15-3. 

Table 3, showed no significant differences were found 
between the chemical variables in breast cancer patients.

In Table 4, the patients were divided into two groups 
according to their place of residence (city center group and 
extremity group). A significant difference was observed at 
P53 (P<0.05), and no significant differences were found 
in the other variables.

There was a significant difference in P53 (P <0.05) 
and no significant variations in the other variables when 
the patient group was split into three groups based on 
the kind of treatment (hormone therapy, radiation and 
chemotherapy), Table 5.

Patients are grouped in Table 6, based on the length 
of their illness. The patients were therefore split into two 
groups: those who had been there for less than five years 
and those who had been there for five years or more.  
No variable showed statistically significant differences 
between the two groups.

Table 7, illustrates the correlation coefficients (r) 
between p53 and other biochemical variables in patients.  
In breast cancer patients, P53 was considerably favourably 
connected with GPX (r=0.324, P<0.000), GPX1 was 
strongly positively correlated with SOD (r=0.385, 
P<0.000), Figure 1 and 2, showed a positive relationship 
in the biochemical variables. 

Table 1. Concentrations of the Studied Variables between Patients and the Control Group.
Parameters Patients (89) Control (89)

Mean±SD Min-Max Mean±SD Min-Max   P-value
P53 429.70±211.15 71.50-1306.50 935.288±485.806 101.50-3203.16 0
(150-2400ng/L)
GPX1 127.55±65.65 35.32-346.87 174.64±101.53 9.32-714.37 0
(30-480 μU/ml)
SOD 162.62±64.57 46.34-337.55 171.58±81.30 64.27-616.00 NS
(30-480 U/L)
CA15-3 61.17±  35.92 14.85- 327.75 54.29± 22.78 5.59- 164.23 NS
(15-240 U/mL)

Mann-Whitney test, significant (p <0.05) high significant (p ≤0.01) very high significant (p≤ 0.001), no significant (NS)

Table 2. Concentrations of the Studied Variables between Patients and the Control Group According to Age
Parameters Patient ≤44 Control≤44 P-value Patient≥45 Control≥45 P-value

Mean ± SD Mean ± SD Mean ± SD Mean ± SD
P53 398.26±183.25 815.59±421.50 0 457.79±231.63 987.41±505.61 0
(150-2400ng/L)
GPX1 138.31±73.24 155.01±63.96 0.009 117.93±57.13 183.19±113.51 0.011
(30-480 μU/ml)
SOD 173.62±66.95 144.58±49.57 NS 152.80±61.41 183.33±89.58 NS
(30-480 U/L)
CA15-3 56.93± 52.50 53.67± 17.92 NS 64.96± 43.10 55.69± 31.62 NS
(15-240 U/mL)

Mann-Whitney test, significant (p <0.05) high significant (p ≤0.01) very high significant (p≤ 0.001), no significant (NS

Figure 1. Correlation between p53 and GPx in Brest 
Cancer patients 
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levels or the production of aberrant, unstable forms that 
undergo rapid intracellular degradation, particularly in 
cancer contexts [18]. Additionally, the present study 
observed more pronounced differences between patients 
and controls in individuals under 45 years old, supporting 
previous findings that breast cancer in younger women 
frequently exhibits more aggressive molecular patterns 
[19].

The current study also demonstrated higher mean 
P53 levels among patients residing in peripheral regions 
compared to those from the city center (p < 0.039), which 
may reflect environmental influences, delayed diagnosis, 
or variations in mutation patterns across different 
geographical areas [20]. Moreover, P53 levels exhibited 

significant differences according to treatment modalities, 
suggesting that different therapies may influence protein 
stability or treatment responses, warranting further 
investigations into the relationship between P53 status 
and treatment types [21].

Regarding the enzyme GPx, a study revealed a 
significant decrease in its levels among patients compared 
to healthy controls (p < 0.001) [22]. Another study linked 
low GPx levels with higher tumor spread, suggesting that 
decreased GPx could serve as a marker of disease severity 
or poor prognosis [23].

The current findings are in line with another study 
indicating that reduced GPX1 activity in breast cancer 
tissues may be associated with lower gene expression of 
the enzyme, leading to diminished antioxidant defenses, 
elevated oxidative stress levels, and potential impacts 
on tumor progression and treatment response [24]. 
Although scientific literature emphasizes the influence 
of environmental factors such as air pollution, heavy 
metals (cadmium, lead), and pesticides on GPx levels and 

Figure 2. Correlation between GPx and SOD in Brest 
Cancer Patients

Table 3. Concentrations of the Studied Variables between 
Patients According to Age

Parameters Patient ≤44 Patient ≥45 P-value
Mean ± SD Mean ± SD

P53 398.26±183.25 457.79±231.63 NS
(150-2400ng/L)
GPX1 138.31±73.24 117.93±57.13 NS
(30-480 μU/ml)
SOD 173.62±66.95 152.80±61.41 NS
(30-480 U/L)
CA15-3 56.93± 52.50 64.96± 43.10 NS
(15-240 U/mL)

Mann-Whitney test, significant (p <0.05) high significant (p ≤0.01) 
very high significant (p≤ 0.001), no significant (NS)

Table 4. Concentrations of the Studied Variables between Patients According to Location
The Center (49) Extremities (40)

Parameters Mean ± SD Mean ± SD P-value
P53 364.37±181.56 461.28±218.50 0.039
(150-2400ng/L)
GPX1 124.45±63.99 129.04±66.92 NS
(30-480 μU/ml)
SOD 151.02±61.54 168.23±65.74 NS
(30-480 U/L)
CA15-3 57.18±51.69 63.10±41.11 NS
(15-240 U/mL)

Mann-Whitney test, significant (p <0.05) high significant (p ≤0.01) very high significant (p≤ 0.001) , no significant (NS)

Table 5. Concentrations of the Studied Variables between Patients According to the Type of Treatment
Chemical Radiation Hormonal

Parameters Mean ± SD Mean ± SD  Mean ± SD P-value
P53 426.12±193.46 308.84 463.00±228.41 0.047
(150-2400ng/L)
GPX1 123.16±61.91 121.38±42.27 131.88±73.57 NS
(30-480 μU/ml)
SOD 161.18±67.24 198.94±60.46 153.94±62.11 NS
(30-480 U/L)
CA15-3 67.05±25.73 61.40±20.63 58.07±43.43 NS
(15-240 U/mL)

Kruskal-Wallis Test, significant (p <0.05) high significant (p ≤0.01) very high significant (p≤ 0.001) , no significant (NS)
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oxidative stress [25], the current study did not observe 
significant differences in GPx levels based on geographic 
location, treatment type, or disease duration. This finding 
agrees with local study conducted at the University of 
Basrah, which similarly found no significant differences 
in oxidative stress markers between patients from the city 
center and peripheral regions [26].

Regarding the tumor marker CA15-3, the study 
observed higher mean levels among patients compared 
to healthy controls; however, this increase did not reach 
statistical significance in some analyses. These results 
are consistent with statistical analyses conducted at the 
University of Basrah in 2024, indicating that CA15-
3 levels in breast cancer patients were higher than in 
healthy controls but without statistical significance [27]. 
This finding aligns with previous studies highlighting that 
CA15-3 is more sensitive for disease monitoring rather 
than early diagnosis, often rising in advanced stages or 
during recurrence [28]. Recent studies have shown that 
the glycosylated variant Neu5Gc CA15-3 exhibits higher 
sensitivity (AUC ~ 0.886) than the conventional assay, 
underscoring the importance of developing more precise 
diagnostic tools for early breast cancer detection [29].

While the results showed an increase in SOD in 
healthy individuals compared to patients, it did not reach 
the level of significant differences, while other studies 
recorded clear significant differences in breast cancer 
patients [15,30]. Perhaps the absence of significant 

differences in SOD does not necessarily mean the absence 
of a biological change, but rather the reasons may be due 
to: differences in disease and treatment stages between 
patients, compensation with other enzymes, great 
variation between individuals, and the type and methods 
of measurement used.

The current study identified a significant positive 
correlation between P53 and GPX1 levels, consistent with 
prior findings suggesting that oxidative stress activates 
P53, and that cells with high P53 expression demonstrate 
relatively elevated levels of antioxidant enzymes such 
as GPX1 as a defensive mechanism against oxidative 
damage [31]. 

Moreover, the study revealed a strong, significant 
positive correlation between GPX1 and SOD, reflecting 
their functional interplay in mitigating oxidative stress 
[32]. Nevertheless, other studies have reported that GPX1 
levels may decrease in certain cancer types while SOD 
levels remain unchanged, suggesting that the relationship 
between these enzymes is not invariably consistent [33].

As for tumor markers such as CA15-3, most studies 
have found no clear association between these markers 
and antioxidant enzymes like GPX1 or SOD, which is 
consistent with the findings of the present study [34]. 
Sample size calculations showed that for P53 and GPx1, 
our sample size (n=89 per group) provided sufficient 
power (>80%) to detect significant differences. However, 
for variables with small effect sizes such as SOD and 
CA15-3, much larger sample sizes (>300 per group) would 
be required, potentially explaining the lack of statistical 
significance observed in these markers.

Overall, these results underscore the importance of 
investigating biomarkers alongside environmental and 
genetic factors to better understand the dynamics of breast 
cancer, predict disease progression, and enhance treatment 
responsiveness. Such insights are crucial for developing 
more effective diagnostic and therapeutic strategies.

In conclusion, age is a major risk factor for breast 
cancer, particularly above 40 years. A significant decrease 
in P53 and GPx levels was observed in patients compared 
to healthy controls, reflecting the role of oxidative stress 
in cancer development. P53 showed a positive correlation 
with GPx1, whereas CA15-3 exhibited a weaker 
association with antioxidant enzymes. No significant 
differences in GPx levels were observed with respect 
to geographic location, type of treatment, or disease 
duration. These findings underscore the importance of 
investigating biomarkers, environmental factors, and 
genetic determinants in breast cancer to improve disease 
understanding and management.
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Table 6. Concentrations of the Studied Variables between 
Patients According to Duration of Illness

Less than 
5 years 

More than 
5years

Parameters Mean ± SD  Mean ± SD P. value

P53 424.05 ±198.61 445.93 ±247.84 NS
(150-2400ng/L)
GPX1 131.23 ±68.11 116.97 ±58.12 NS
(30-480 μU/ml)
SOD 159.92 ±56.32 170.36 ±84.96 NS
(30-480 U/L)
CA15-3 60.55 ± 39.39 62.95±23.94 NS
(15-240 U/mL)

Mann-Whitney test, significant (p <0.05) high significant (p ≤0.01) 
very high significant (p≤ 0.001), no significant (NS)

Table 7. The Correlations Between Biochemical 
Variables in Patients
Correlations r P. value
P53 vs. GPX1 0 .324** 0
P53 vs. SOD -0.002 NS
P53 vs. CA15-3 -0.075 NS
GPX1 vs. SOD 0 .385** 0
CA15-3 vs. GPX1 -0.063 NS
CA15-3 vs. SOD -0.012 NS

Spearman's correlations test, r = strength of correlation or correlation 
coefficient, (-) inversely correlation, (+) proportional correlation., 
significant (*p < 0.05), high significant (**p ≤ 0.001), very high 
significant (***p ≤ 0.0001).
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