
Introduction

Breast cancer is one of the most common malignant tu-

mors and has become the most common cause of cancer

deaths among women worldwide [1, 2]. In recent years, the

incidence of breast cancer has increased in China [3]. It has

become more important to recognize breast cancer and take

effective measures to treat it, which can improve its prog-

nosis and patients’ quality of life. Nowadays, many experts

believe that the development of tumors is associated with

aberrant cell apoptosis [4-6]. Many researchers have stud-

ied the relationships among the expression of estrogen re-

ceptors (ER), progesterone receptors (PR), HER2/neu, and

breast cancer and tumor pathological characteristics [7-10].

However, there are fewer reports about the relationships

among oncogenes, tumor suppressor genes, and apoptotic

factors. This study investigated the expression of c-erBb-2,

p53, and caspase-3 in breast cancer tissues in patients of

different ages, and explored the possible mechanism of

breast cancer biological behavior related to cell apoptosis to

provide information useful for the prognosis and treatment

of breast cancer.

Materials and Methods

One hundred seventy-two breast cancer specimens were col-

lected from January 2012 to December 2014. The breast cancers

were confirmed by pathology. All of the patients were women,

and 90 patients were classified as the young group, 23- to 35-

years-old (median age: 30.5 years), and 82 patients were in the

older group, 40- to 73-years-old (median age: 54.1 years). None

of the patients in either group received any chemotherapy. This

study was conducted in accordance with the declaration of

Helsinki and with approval from the Ethics Committee of Tang-

shan Maternity and Child Health Care Hospital. Written informed

consent was also obtained from all participants.

Mouse anti-human monoclonal antibodies for c-erBb-2, p53,

and caspase-3 were obtained. Avidin-biotin peroxidase immuno-

histochemistry was used in this study to detect expression of the

proteins. A known positive specimen and phosphate-buffered

saline (PBS) were the positive and negative controls, respectively.

All positive reactions showed a brown color. The p53 positive

staining was mostly observed in the nucleus, with some staining

in the cytoplasm. c-erbB-2 positive staining was observed in the

cell membrane and cytoplasm, and positive staining for caspase-

3 was observed in the cytoplasm or nucleus.

Statistical analysis was performed using SPSS 13.0 software.

Chi-square tests were used to compare the two groups, with p >

0.05 denoting no significant statistical difference. Spearman rank

correlation was used to analyze the correlation among the clinical

pathological parameters.

Results

As shown in Table 1, in the 90 breast cancers from young

patients, the positive rate of c-erBb-2, p53, and caspase-3

expression was 41.1% (37/90), 67.8% (61/90), and 35.6%

(32/90), respectively, and in the older breast cancer group,

the positive rate of c-erBb-2, p53, and caspase-3 expres-

sion was 23.2% (19/82), 40.8% (39/82), and 57.3% (47/82),

respectively. In the younger group, the expression level of

caspase-3 was lower (p < 0.05) and those of c-erbB-2 and
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Summary

Objective: The aim of this study was to explore the expression of c-erBb-2, p53, and caspase-3 in breast cancer tissue in different age

groups. Materials and Methods: One hundred seventy-two patients with breast cancer were divided into two groups by age (≤ 35 and

≥ 40 years). Immunohistochemical analysis was performed to detect the expression of c-erBb-2, p53, and caspase-3 in the tumor tissue

from the patients. The authors compared the expression levels between the two groups. Results: In 90 young women with breast can-

cer, the positive expression rate of c-erBb-2, p53, and caspase-3 was 41.1% (37/90), 67.8% (61/90), and 35.6% (32/90), respectively,

and it was 23.2% (19/82), 40.8% (39/82), and 57.3% (47/82), respectively, in the older patients. In the young group, the expression of

caspase-3 was significantly lower (p < 0.05) and the expression of c-erbB-2 and p53 were significantly higher (p < 0.01). Conclusion:
The biological behavior of breast cancer and apoptosis is associated with the expression of p53 and c-erbB-2; thus, more attention

should be paid to the expression of cell apoptotic factors when treating and assessing the prognosis of patients with breast cancer.
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p53 were higher (p < 0.01), with a statistically significant

difference between groups for all three proteins.

Discussion

Recent studies indicate that the occurrence of breast can-

cer is associated not only with activation of oncogenes and

mutation or deletion of tumor suppressor genes, but also

with inhibition of tumor cell apoptosis [11, 12]. With a de-

crease in tumor cell apoptosis, tumor cells grow fast and

their ability to invade is enhanced.

c-erbB-2 is an oncogene that is activated by some en-

dogenous and exogenous factors. Gene amplification or

high expression of c-erbB-2 results in tumor transforming

activity [13]. p53 mutations are common in malignant tu-

mors. Mutations in the p53 gene prevent it from perform-

ing its function of surveillance and inducing apoptosis.

Cells with p53 mutations accumulate gene mutations and

chromosome aberrations because of unstable inheritance

[1], which causes cell transformation and cancer [14-16]. In

the present study, expression of c-erbB-2 and p53 was sig-

nificantly higher in breast cancers from younger women,

which further confirms the relationship between c-erbB-2

and p53 [2]. Furthermore, high expression of c-erbB-2 and

p53 indicate a breast cancer with certain characteristics,

such as strong invasion ability, high malignancy, and a poor

prognosis for the patient [17, 18].

The caspase family plays an important role in the process

of cell apoptosis [19]. Caspase-3, located downstream in

signaling cascades, is an apoptotic effector. The inhibition

of activation of caspases causes a disorder of cell apopto-

sis, which disrupts the balance between cell apoptosis and

cell proliferation, allowing cancers to form [20]. Some

studies found that downregulation of caspase-3 genes is

closely correlated with potential transformation, recurrence,

and poor prognosis [21]. Meanwhile, another study re-

ported that the positive rate of caspase-3 protein expression

was lower in breast cancer than benign breast tissue, and

the lower the positive rate of caspase-3 protein, the higher

the clinical stage [22]. 

The present study found that the expression of caspase-

3 was lower in breast cancers from younger as compared to

older women, which demonstrates that in young women,

cell apoptosis was significantly inhibited during develop-

ment of breast cancer, which resulted in malignancy and a

poor prognosis.

This study also investigated the expression of p53, and

the results for p53 were opposite to that of caspase-3. One

possible reason is that p53 is involved in the regulation of

caspase-3. Some studies indicate that p53 depends on the

activation of caspase-3 and the apoptotic mechanism of p53

involves a p53-caspase-4 complex inhibiting the catalytic

activity of caspase-3 [23]. 

The present authors conclude that high expression of p53

promotes the high expression of c-erBb-2 and inhibits the

activity of caspase-3, which indicates that cell apoptosis is

significantly inhibited in tumors from younger women as

compared to older women, and the growth of the tumor is

therefore out of control, resulting in the higher malignancy

of breast cancer in younger women.

In summary, the biological properties of breast cancer are

not only correlated to the different expression levels of p53

and c-erbB-2, but also with the inhibition of cell apoptosis.

Therefore, we should focus on the expression of cell apop-

totic factors in the treatment of patients with breast cancer,

which will help us to exactly assess their prognosis and pro-

vide insight into directions for developing therapies for

breast cancer.
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