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AB
ST

RA
CT Background: Breast cancer is the most prevalent kind of cancer worldwide 

and the main reason why people die from cancer. Represents 18% of all 
malignancies in women. and second most common type of cancer after lung 
cancer.

Objective: In this study, ESR1, EGFR2 and human vitamin D3 were 
investigated in Iraqi women breast cancer patients.

Patients and methods: In this study, serum concentrations of ESR1, EGFR2 
and HUMAN VITAMIN D3 were determined using samples from 90 Iraqi 
women (60 patients and 30 healthy volunteers) Among them are healthy and 
patients, premenopausal and postmenopausal woman.

Results: According to the findings of the current study, ESR1, EGFR2 and 
were both considerably elevated in breast cancer patients (P<0.05), and 
they also had a tight relationship, and human vitaminD3 was a decrease in 
patients with breast cancer on the probability level (P<0.05).

Conclusions: This research discovered a link between high serum levels 
of ESR1, EGFR2, and its inverse relationship with vitamin D.
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INTRODUCTION

Breast cancer is the most common type of cancer worldwide and 
the leading cause of death from cancer, accounting for 18% of all 
malignancies in women. and after lung cancer, the second most 
common type of cancer and the fifth among malignancies that 
cause death worldwide, and despite the development of detection 
and treatment methods for breast cancer, which has resulted in 
a decrease in the death rate in developed countries, there is an 
increase in the disease's incidence and resulting deaths in middle 
and low-income countries [1,2]. According to the American 
Cancer Society's estimates for breast cancer in the United States 
through 2022, breast cancer primarily affects middle-aged and 
older women. Both modifiable and immutable risk factors for 
BC make up a sizable portion of the total risk factors. Nowadays, 
people over 50 make up roughly 80% of BC patients. Stage and 
molecular subtype affect survival and Fewer than 5% of breast 
cancer patients are under the age of 45 [3,4]. Breast cancer 
primarily affects women, not males, and is thought to be owing to 
the larger tissue mass in women compared to men [5].  

The acquisition of splicing-independent ESR1 mutations during 
treatment with aromatase inhibitors in Estrogen Receptor (ER)-
positive breast cancer is a common mechanism of resistance to 
hormonal therapy. Preclinical and clinical studies have shown that 
ESR1 mutations can be pre- existing in primary tumors and can be 
enriched during metastasis. Furthermore, ESR1 mutants express 
a unique transcriptional profile that favors tumor progression, 
suggesting that specific ESR1 mutations may affect metastasis [6].

In the other way, some proteins in breast cancer play a central 
role in the pathogenesis of several human cancers. However, 
about 15% to 20% of invasive breast cancers have higher levels 
of a protein known as HER2. These cancers are called HER2-
positive breast cancers. HER2 is a protein that helps breast 
cancer cells grow quickly. HER2 activation induces uncontrolled 
proliferation, protects against apoptosis, and disrupts normal 
epithelial organization in epithelial cells [7]. Moreover, different 
groups investigated if VDR expression could be used as a 
potential biomarker for cancer progression and survival [8, 9, 
10]. According to studies, risk factors of breast cancer may differ 
depending on the subtype of breast cancer. And the prognosis 
of triple negative breast cancers (ER-, PR-, and HER2-negative) is 
worse than that of hormone receptor positive or luminal tumors [11].
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MATERIAL AND METHODS 

Ninety women were involved in the study, 60 of them were 
breast cancer patients who visited Al-Amal National Hospital 
for Cancer Treatment in Baghdad, and the remaining 30 were 
female volunteers who seemed to be in good health and They 
were divided into two groups, the premenopausal group and the 
postmenopausal group.

Ethical consent 

Written informed consent was obtained from each patient to 
participate in the current study. The Central Scientific R e search 
Ethics Committee at Tikrit University approved this research. 

Inclusion criteria 

Patients with malignant or invasive breast tumors who were newly 
diagnosed with breast cancer prior to partial mastectomy or 
mastectomy and who did not receive any type of cancer treatment 
such as chemotherapy or radiotherapy before and after menopause, 
as well as patients who received radiation therapy before and after 
menopause, as well as control women before and after menopause, 
and patients who agreed to participate in this study.

Exclusion criteria

Cases involving other types of cancer, such as colon, rectum, 
stomach, brain, lung, and others, in which consent was not 
obtained.

Sampling

The study's patients provided 5 milliliters of blood, which 
was drawn, put in gel tubes, allowed to clot for 20 minutes, and 
then centrifuged for 15 minutes at a speed of 4,000 revolutions 
per minute to extract serum. Following the storage of the serum 
in three Eppendorf tubes in a deep freezer at 20°C, samples were 
once more warmed to room temperature before these assays were 
carried out.

Evaluation of ESR1, EGFR2 and HUMAN 
VITAMIN D3 serum concentrations

Commercial kits were used to evaluate the concentrations of 
ESR-1  , EGFR-2 and human vitamin D3 using Enzyme-Linked 

Immunosorbent Assay technique.

Study enrollment procedures

For each case, detailed information was recorded, such as age, 
gender, the duration of the injury for breast cancer, determine 
chemotherapy, radiotherapy, or primary injury, and others. The 
presence of breast cancer was confirmed through the patients' 
medical histories and the tests they underwent, such as imaging 
and tissue biopsy [12].

Statistical analysis

The minitab program was used to perform a statistical analysis of 
the results using the analysis of variance (ANOVA) test. Under 
the probability level of 0.05, the arithmetic means were compared 
to Duncan's multiple ranges test [13, 14].

RESULTS

Figure 1 and Table 1 showed an intermediate increasing in serum 
level of ESR1, in newly diagnosed women before menopause 
and simple increase after menopause compared to the rest of the 
groups at the level of probability) P<0.05) in the women patients 
with breast cancer. 

The results of the current study also showed, as shown in (Figure 
2) and (Table 1), there is a high increase in serum level of EGFR2
and there is the existence of statistical differences between
groups at the level of probability (P<0.05). in the blood serum
of breast cancer patients of the premenopausal age group and the
postmenopausal age. 

Also, the present study showed as shown in (Figure 3) and (Table 
1) that there was significant decrease in serum level of human
vitamin D3 in the postmenopausal woman and approximate
decrease in the premenopausal woman compared with the control 
samples and there were statistical differences between groups at
the level of probability (P <0.05) in the serum of breast cancer
patients of the age group before menopause and the age group
after menopause.

DISCUSSION 

The results of the current study agree with the findings of 
that postmenopausal diseases is more prevalent compared to 

Fig. 1. Assessment Serum ESR1 (pg/ml) in 
studied groupsd
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estrogen are largely mediated by estrogen receptor (ER) α and 
ERβ, which are members of the nuclear receptor superfamily of 
transcription factors [17].   

And the results of the current study agreed with the findings, who 
indicated that there was an increase in the level of (epidermal 
growth factor receptor 2) Overexpression of HER2 (which 
derives its name from human epidermal growth factor receptor 2) 
is the primary pathway of HER2 receptor overexpression and is a 
major driver of tumour development and progression in a subset 
of breast cancers. The human epidermal growth factor receptor 
(HER) family of receptors plays a central role in the pathogenesis 
of several human cancers. They regulate cell growth, survival, and 
differentiation via multiple signal transduction pathways and 
participate in cellular proliferation and differentiation [18].

Also, the results of the current study agreed with the findings, 
who indicated that there was an decrease in the level of vitamin 
D in patients with breast cancer , The active form of vitamin D3, 

premenopausal patients [15].

The current study's findings were consistent with those of, who 
indicated that there was an increase in the level of (ESR1) in newly 
diagnoses woman Estrogen receptor alpha (ERα), also known as 
NR3A1 (nuclear receptor subfamily 3, group A, member 1), is 
one of two main types of estrogen receptor, a nuclear receptor 
(mainly found as a chromatin-binding protein) that is activated 
by the sex hormone estrogen. In humans, ERα is encoded by 
the gene ESR1 (Estrogen Receptor 1). Estrogen receptor (ER)-
positive breast cancer accounts for 70%–80% of all diagnosed 
breast cancers. Estrogen is a steroid hormone that has critical roles 
in reproductive development, bone homeostasis, cardiovascular 
remodeling and brain functions [16].

However, estrogen also promotes mammary, ovarian and 
endometrial tumorgenesis. Estrogen antagonists and drugs that 
reduce estrogen biosynthesis have become highly successful 
therapeutic agents for breast cancer patients. The effects of 

Fig. 2. Assessment Serum EGFR2 (ng/L) in studied 
groups

Fig. 3. Assessment Serum Human Vitamin 
D3 (pg/ml) in studied groups

Tab. 1. Concentration of serum ESR1, EGFR2 and 
HUMAN VITAMIN D3 in Women with breast cancer 
compared to healthy women subject

No. of individual group ESR1 EGFR2 HUMAN VITAMIN D3

Newly diagnosis females
Pre menopause 1613±57.8% a 9.780±4.08% a 1613±57.8% c
Post menopause 1403±42.9% a 8.417±2.42% ab 1403±42.9% d

After radiation
Pre menopause 1607±57.1% a 10.920±2.51% a 1607±38.1% bc
Post menopause 1352±41.8% a 9.520±4.40% a 1352±41.8% d

Control
Pre menopause 1322±40.6% c 5.125±1.12% b 1722±65.1% a
Post menopause 1301±39.1% c 5.455±1.45% b 1701±60.6% ab

P-value *0.053 *0.035 *0.045

Abdalnaser K. A. et al. Assessment of serum levels of ESR-1 and EGFR-2 and human vitamin D3
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1,25-dihydroxyvitamin D3 (1,25(OH)2D3), is primarily known 
as a key regulator of calcium and phosphate homeostasis. It exerts 
its biological functions by binding to the vitamin D receptor 
(VDR), a transcription factor that regulates gene expression 
in vitamin D-target tissues such as intestine, kidney and bone. 
In human BC tissue, VDR expression has been reported to be 
inversely correlated with BC aggressiveness. In benign breast 
lesions, the VDR was significantly more expressed than in breast 
carcinoma lesions (in situ and invasive).

CONCLUSION

Present study concluded that both ESR1 and EGFR2 are increased 
and HUMAN VITAMIN D3 are decrease in patients and there 

was highly correlated between them during breast cancer.
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