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Abstract. - OBJECTIVE: To investigate the
protein expressions of steroid receptor coacti-
vator amplified in breast cancer 1 (AlB1), apop-
tosis-related protein p53 and B-cell lymphoma-2
(Bcl-2) in epithelial ovarian cancer; to analyze
the correlations among the expressions of these
three proteins; to explore their correlations with
the clinical pathological features and prognosis.
MATERIALS AND METHODS: Immunohis-
tochemistry streptavidin-peroxidase (IHC-SP)
method was performed to detect the positive
protein expressions of AlB1, Bcl-2, and p53 in the
pathological sections of normal ovarian tissues,
benign ovarian epithelial tumor, and epithelial
ovarian cancer, thereby analyzing the protein ex-
pression rates of these genes in different patho-
logical stages, lymphatic metastasis and postop-
erative recurrent ovarian cancer, and carrying out
the correlation analysis of these three proteins.
RESULTS: Positive protein expressions of AlB1,
Bcl-2, and p53 were identified in the epithelial
ovarian cancer tissues, and with an increase in
the tumor staging of ovarian cancer, we found that
the positive protein expression rate was gradually
augmented. Particularly in ovarian cancer with
lymphatic metastasis and postoperative recur-
rence, the positive expression rate was almost
100%. The protein expression of AIB1 was posi-
tively correlated with those of the p53 and Bcl-2.
CONCLUSIONS: We showed that positive ex-
pressions of AIB1, Bcl-2, and p53 in ovarian can-
cer are closely correlated with the pathological
staging, metastasis, and recurrence, and the posi-
tive protein expression suggests a poor prognosis.
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Introduction

Ovarian cancer, one of the frequent malignant
tumors in gynecology, accounts for 3% of the
incidence in all gynecological tumors. It mainly
occurs in the postmenopausal women with a low
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S-year survival rate of only 30%'. Among the
ovarian cancer patients, over 90% of the cases
originate from the malignant transformation of
ovarian epithelial cells, which, according to typ-
ical histological heterogeneity, can be divided
into 5 subtypes, i.e., serous type, mucous type,
endometrioid type, clear-cell type, and transition-
al-cell type. These subtypes can be further divid-
ed into benign, junctional, and malignant types?.

Various oncogenes and tumor suppressors are
involved in the development and progression of
ovarian cancer. AIBI1, a steroid receptor coactiva-
tor amplified in breast cancer 1, is a kind of tran-
scriptional coactivator acting as an oncogene®.
Research*® has shown that AIBI is associated
with the development and progression of various
tumors, including breast cancer, colorectal can-
cer, gastric, pancreatic and esophageal squamous
cancer. Anzick et al’ detected AIB1 expression in
ovarian cancer and found that AIBl may be in-
volved in the development and progression of this
cancer through the signal pathway of the estrogen
receptor. Genes modulating cell apoptosis are
involved in the development of ovarian cancer,
e.g., Bcl-2 and p53'%!. B-cell lymphoma-2 (Bcl-
2) can inhibit cell apoptosis. The overexpression
of Bel-2 will lead to a decrease in cell apoptosis,
but has no effects on cell proliferation, resulting
in the proliferative lesion or tumorigenesis'>".
Besides, Bcl-2 can block the apoptosis of tumor
cells caused by various chemotherapeutics or ra-
diotherapy, and give rise to the drug-resistance of
ovarian cancer cells through inhibiting the varia-
tions in nucleotide caused by chemotherapeutics
in tumor cells™. However, metformin can be used
in the treatment of ovarian cancer through inhib-
iting the expression of Bcl-2, thereby inducing
cell apoptosis'®. p53, a classic tumor suppressor,
can initiate the mitochondrial apoptotic pathway
through regulating the expressions of apopto-
sis-related genes to upregulate the pro-apoptosis
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genes like Bcl-2-associated X protein (Bax) and
apoptotic protease activating factor 1 (Apaf-1),
and inhibit the expression of Bcl-2, thereby facili-
tating the apoptosis of tumor cells'. However, the
mutated p53, commonly found in the carcinoma
cells, is one of the indicators of malignancy and
poor prognosis of tumors’. Bali et al’® showed
that the high expression of p53 in epithelial ovar-
ian cancer represents a poor clinical outcome.

We aimed to detect the expressions of AIBI,
Bcl-2, and p53 in pathological sections of tissues
collected from the epithelial ovarian cancer pa-
tients, and to investigate the correlations among
the expressions of these three proteins in the epi-
thelial ovarian cancer. Moreover, our objective was
to compare the expression rate of the three proteins
in tissue sections collected from menopausal or
menstrual women, tumors in different clinical
stages and tissue types, metastatic lymphatic tis-
sues and postoperative recurrent tissues, in order
to evaluate the prognosis of these patients.

Patients and Methods

Patients

We enrolled the female patients who were ad-
mitted to Lanzhou General Petrochemical Hospi-
tal for treatment between June 2013 and December
2016. There were A): 35 patients with diagnosis of
ovarian epithelial benign tumor aged between 21
and 75 years old with an average of (43.6+21.5)
years old, including 9 with serous type, 18 with
mucous type, and 8 with endometrioid type, and
B): 83 patients with diagnosis of epithelial ovarian
cancer aged between 24 and 81 years old with an
average of (41.5+£26.9) years old, including 45 with
serous type, 23 with mucous type, 9 with endome-
trioid type, and 6 with clear-cell type. Pathological
sections were re-examined by two pathologists
independently. All patients had not received che-
motherapy or radiotherapy before surgery. Patients
with epithelial ovarian cancer received cytoreduc-
tive surgery of ovarian cancer followed by cispla-
tin-based chemotherapy. According to the Guide-
lines for Staging of Gynecologic Malignancies and
Clinical Practice (2001 Edition) by International
Federation of Gynecology and Obstetrics (FIGO)Y,
there were 16 epithelial ovarian cancer patients in
Stage I, 9 in Stage 11, 52 in Stage 111, and 6 in Stage
IV; 25 patients were in early stage of epithelial
ovarian cancer (Stage | or II), and 58 in advanced
stage (Stage III or IV). Additionally, normal ovar-
ian tissues collected from 15 patients with ovarian

cyst served as control. General materials of pa-
tients in the three groups were comparable. This
study was approved by the Ethics Committee of
Lanzhou General Petrochemical Hospital, and all
participants signed the written informed consent.

Detection of Pathological Sections
Via Immunohistochemistry Method
Immunohistochemistry  streptavidin-peroxi-
dase (IHC-SP) method was applied to stain the
pathological sections of patients. During the sur-
gical resection, the ovarian cancer tissues were
collected from patients. For patients in the control
group, the normal ovarian tissues during the re-
section of the cyst were collected. All tissues were
embedded in paraffin and sliced into 5 pm-thick
sections, then dewaxed in xylene, dehydrated in
ethanol, and treated with 3% hydrogen peroxide.
Thereafter, sections were blocked in serum supple-
mented with mouse anti-human primary antibod-
ies of AIBI, p53, and Bcl-2 (Invitrogen, Carlsbad,
CA, USA), and then incubated at 37°C for 1 h. Af-
ter sections were washed using phosphate-buffered
saline (PBS) three times, biotin-labeled rabbit an-
ti-mouse secondary antibodies of immunoglobulin
G (Beijing Zhongshan Golden Bridge Biotechnol-
ogy Co., Ltd, Beijing, China) was added on the
sections for incubation at 37°C for 1 h. Thereafter,
sections were rinsed three times with PBS, and the
horseradish peroxidase-conjugated streptavidin
(Beijing Zhongshan Golden Bridge Biotechnology
Co., Ltd, Beijing, China) was added to bind to the
biotin-labeled secondary antibody. Then, diam-
inobenzidine (DAB; Beijing Zhongshan Golden
Bridge Biotechnology Co., Ltd, Beijing, China),
the substrate of the enzyme, was added on the
section for 15 min color development, followed by
re-dyeing with hematoxylin, dehydration, decolor-
ing, and mounting with neutral balsam.

Observation Indexes

Evaluation criteria for positive protein expres-
sions of AIBI, p53, and Bcl-2: Among the cells
with positive expressions exhibiting pale brown
particles in the cytoplasm or nucleus in epithelial
cells, we selected 100 cells in each section ran-
domly, and if there were 5 or more positive cells
in one section, the section would be categorized
with the percentage of positive cells, in which
section with positive cells less than 5% was re-
garded as negative (-), 5 to 50% as +, 50 to 75%
as ++, and 75 to 100% as +++; sections with the
percentage of positive cells not less than 5% were
considered as positive.
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Statistical Analysis

Statistical Product and Service Solutions (SPSS;
IBM Inc, Armonk, NY, USA) was used for statisti-
cal analysis, in which the positive expression rates
of AIBI, p53, and Bcl-2 in different pathological
sections were compared via chi-square test, and
the correlations among the protein expressions of
AIBI, p53, and Bcl-2 were analyzed with Pearson
correlation analysis. p<0.05 suggested that the
difference had statistical significance.

Results

Expressions of AIB1 in Ovarian Tissues

Among 15 normal ovarian tissues, there was
1 case (6.7%) with positive expression of AIBI;
while in 35 cases of epithelial ovarian benign tu-
mor, there were 8 (22.9%) with positive expression
of AIBI. In 83 cases of epithelial ovarian cancer,
there were 57 (68.7%) with positive expression of
AIBI. In chi-square test of expressions in the above
three groups, the results showed y’= 42.63 and
p=0.000, suggesting that the positive expression
rate of AIBI in epithelial ovarian cancer tissues
was significantly higher than those in the epithelial
ovarian benign tumors and normal ovarian tissues.
However, the expression rate in the epithelial ovar-
ian benign tumors was significantly higher than
that in the normal ovarian tissues (p<0.01). We did
not identify any positive expression of Bcl-2 and
p53 in normal ovarian tissues, and the expression
rates of these genes in the epithelial ovarian cancer
tissues were significantly higher than those in the
epithelial ovarian benign tumors (p<0.01). See
Table I for details.

Table I. Expression rates of Bcl-2 and p53 in ovarian tissues.

Protein Expressions of AlIB1,
P53, and Bcl-2 in Epithelial Ovarian
Cancer

In the epithelial ovarian cancer tissues of
menopause patients, we found that the positive
expression rates of p53 and Bcl-2 proteins were
significantly higher than those in the non-meno-
pausal patients (p<0.05). Moreover, the positive
protein expression rate of AIBI was higher than
the menopause patients but without any statisti-
cally significant difference. With an increase in
the clinical staging of epithelial ovarian cancer,
the positive protein expressions of AIB1, p53, and
Bcl-2 were also gradually augmented. Due to the
limited number of cases of ovarian cancer Stage I,
I1, and IV, we could hardly identify the statistically
significant differences in positive expression rates
in different stages. Among patients with lymphatic
metastasis and postoperative recurrence, we ob-
served that the positive expression rates of these
three proteins were significantly higher than those
in the patients without lymphatic metastasis or
postoperative recurrence (p<0.05; Table II).

Analysis of Correlations of AIB1 Protein
Expression With Those of p53 and Bcl-2
Among 83 epithelial ovarian cancer patients,
there were 57 patients with AIBI positively cor-
related AIB1 expression, in which 38 patients with
p53 and Bcl-2 expressions (p53: r=0.457, p=0.006;
Bcl-2: r=0.416, p=0.005). Among 26 patients with
lymphatic metastasis, there were 24 patients to-
gether with positive expressions of AIBI1, p53,
and Bcl-2. Besides, 13 epithelial ovarian cancer
patients with postoperative recurrence exhibited
positive expressions of AIBI, p53, and Bcl-2.

AIB1 Bcl-2 p53
Positive Positive Positive Positive Positive Positive
expression expression expression expression expression expression
(n) rate (n) rate (n) rate
Normal ovarian 1 6.7% 0 0% 0 0%
tissue (n=15)
Epithelial ovarian 8 22.9%* 3 8.6% 2 57%
benign tumor (n=35)
Epithelial ovarian 57 68.7%"* 52 62.7%" 45 54.2%*
cancer (n=83)
7=33.15 =41.61 1=34.59
p=0.000 p=0.000 p=0.000

", p<0.01 vs. normal ovarian tissues. %, p<0.01 vs. epithelial ovarian benign tumors.
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Discussion

Without any evident symptoms in early stage
or effective diagnostic methods for early diagno-
sis, patients with ovarian cancer have progressed
into the advanced stage at the first time of diag-
nosis with metastatic lesions outside the ovary''.
Currently, surgical resection, despite its prom-
ising efficacy, can frequently lead to recurrence
and metastasis in short time?*?'. Research has
shown that signal pathways mediated by estrogen
and its receptors are involved in the development
of ovarian cancer. AIBI, a steroid receptor coact-
ivator and transcriptional coactivator, can partic-
ipate in the estrogen-dependent transcriptional
activation through the estrogen receptor®>. AIB1
is scarcely expressed in the normal ovarian tis-
sues, and from the benign epithelial tumor in the
ovary to ovarian epithelial cancer, the expression
rate of AIBI is gradually increased. In ovarian
cancer with lymphatic metastasis and postoper-
ative recurrence, the positive expression rate of
AIBI is higher than 90%, suggesting that AIBI
expression is correlated with the poor prognosis.

In this study, we found that the expression rates
of Bcl-2 and p53 in the menopause women were
significantly higher than those in the non-meno-
pausal women, which may be correlated with the
age of menopause women??. With an elevation
in clinical staging of epithelial ovarian cancer,
the expression rates of Bcl-2 and p53 were also
increased, and particularly in ovarian cancer with
lymphatic metastasis and postoperative recur-
rence, could be nearly 100%, indicating that Bcl-2
and p53 proteins are closely associated with the
malignancy and poor prognosis of ovarian cancer.
In 24 AIBl-positive patients with lymphatic me-
tastasis, they were also positive to Bcl-2 and p53.
Furthermore, in 13 AIBl-positive patients with
postoperative recurrence, they were also positive
to Bcl-2 and p53, revealing that the protein ex-
pression of AIBI is significantly correlated with
those of p53 and Bcl-2. Therefore, the positive
expressions of AIBI, Bcl-2, and p53 can be used
to predict the poor clinical outcome of ovarian
cancer patients.

Conclusions
We showed that epithelial ovarian cancer was
accompanied by positive expressions of AIBI1, Bcl-

2, and p53, which were increased with an elevation
in clinical staging of ovarian cancer. Moreover, in

5138

ovarian cancer with lymphatic metastasis or post-
operative recurrence, the positive expression rates
of AIBI, Bcl-2, and p53 approximated 100%. This
suggests 1) that there are significant correlations
among the protein expressions of AIB1, Bcl-2, and
p53 in ovarian cancer, and 2) that the positive ex-
pressions of these genes achieve a poor prognosis.
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