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ABSTRACT. This study aimed to investigate the correlation between
the expression of Ki67 and FasL and prognosis of cervical carcinoma
and to explore the biological processes and signal pathways related
to cervical carcinoma. Cervical carcinoma tissue specimens from
200 patients and normal tissue specimens adjacent to lesions from 30
cases were collected in this study. Ki67 and FasL proteins in these
specimens were detected by immunohistochemical methods. A series
of statistical methods were carried out to investigate the correlation
between the expression of Ki67 and FasL. and prognosis of cervical
carcinoma. The expression of Ki67 and FasL in cervical carcinoma
tissues was significantly higher than that in normal cervical tissue.
The positive rate of Ki67 and FasL increased with the increase in the
degree of cervical lesions. There was a positive correlation between
the expression of Ki67 and FasL in cervical lesions. The expression
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of Ki67 and FasL affected the five-year survival rate of postoperative
patients. Ki67 and FasL were independent factors for the prognosis
of patients with cervical cancer. The expression of Ki67 and FasL
is closely related to the occurrence and development of cervical
carcinoma. There is a positive correlation between Ki67 and FasL, and
they may be biomarkers of cervical cancer.
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INTRODUCTION

Cervical cancer is the second most common malignant tumor affecting female health.
Each year in the world, about 500,000 women are diagnosed with this disease and 200,000 die
of this disease (Schoell et al., 1999; Chan et al., 2002). Most cases of cervical cancer are due
to infection by human papillomavirus caused by sexual contact. It has a long latency and has
no obvious symptoms in the early stage. It causes pelvic pain and vaginal bleeding in the late
stage. At present, there are no effective drugs for the treatment of cervical cancer. Thus, it is
difficult to cure and recurrence rate is high.

The Ki67 gene is the most important driving gene in cervical cancer chromosome
10925 region, where its overexpression is often associated with the over amplification of the
10925 region (Combita et al., 2002). Previous studies indicated that Ki67 was an important
potential cancer gene and that it was overexpressed in luminal B type cervical cancer. It affects
the progression of cervical cancer by inhibiting the transcription of the target gene (Hagensee,
2000; Reinstein et al., 2000). But so far, the relationship between the expression of Ki67 and
clinical pathological data of cervical carcinoma and the association of Ki67 with the prognosis
of cervical cancer are not clear.

We studied cervical tumor tissue from 200 cases and normal tissue adjacent to cervical
tumor from 30 cases, using immunohistochemical methods, and explored the relationship of
Ki67 expression to clinical pathological data and prognosis of cervical carcinoma.

MATERIAL AND METHODS
Subjects

A total of 200 tissue specimens were obtained from patients with cervical cancer
(36-83 years old, average of 55.9 years) after tumor resection at the First Affiliated Hospi-
tal of China Medical University. The types of cervical cancer included 50 cases of luminal
A, 90 cases of luminal B, 30 cases of Her2 overexpression, and 30 cases of basal-like.
Thirty specimens of normal tissue adjacent to tumor were selected randomly from the
above specimens. Exclusion criteria were: patients dead within one month after the opera-
tion, metastasis to other organs, history of other tumors, and preoperative chemotherapy
and biological therapy. Cervical cancer was staged according to the TNM classification
of malignant tumor (Daemen et al., 2002), and molecular typing was according to Natale
et al. (2000).

All subjects signed an informed consent form. This study was approved by the Ethics
Committee of the China Medical University.
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Immunohistochemical staining

Pathological surgical tumor specimens fixed in 10% formaldehyde were taken out and
washed, and they were then paraffin-embedded with automatic embedding machine. The em-
bedded specimens were sliced at a thickness of 3 um. Following deparaffinization, dehydra-
tion, and antigen retrieval, the sections were blocked with 5% BSA and incubated at 37°C for
20 min, and they were then incubated with 1:50 diluted first antibodies at 4°C overnight. After-
wards, they were washed with PBS and incubated at 37°C in a water bath for 2 h after adding
the 2nd antibody, followed by washing with PBS. After treating with DAB solution, the slides
were flushed completely, counterstained with hematoxylin, washed with water, dried, cover-
slipped, and observed under a light microscope.

Immunohistochemical staining was scored by a pathologist and an author separately
s0 as to minimize subjective factors; the scores were compared to get the final comprehensive
results. The final score of staining results = score of the staining intensity (A) x score of posi-
tive cell percent (B). Score A was as follows: 0 = no signal, 1 = weak, 2 = moderate, and 3 =
marked. Score B was as follows: 1-25% =1, 26-50% =2, 51-75% =3, and 76-100% = 4. Each
section was examined at 400X magnification, evaluating 100 cells in each of 5 continuous
high power fields, and then taking the mean value. A final score = 0 was considered negative
(-); <4, low expression (+); 5-8, moderate expression (++); =9, high expression (+++).

Data analysis

Statistical analysis was performed using Statistical Package for the Social Science
(SPSS, version 17.0). The Pearson chi-square or the Fisher exact test was used to analyze the
clinical pathological data. The survival curve was drawn using the Kaplan-Meier statistical
method. The prognosis data were analyzed with single and multifactor Cox regression analy-
sis. P < 0.05 was considered to be significant.

RESULTS
Immunohistochemical detection results

Ki67 protein was mainly localized in the intranuclear region of epithelial cells, with a
few cases of expression in the cytoplasm, but there was no expression in mesenchymal cells
(Figure 1). The expression of Ki67 and FasL was higher in luminal B type of cervical cancer
than in the other types of cervical cancer and adjacent normal tissues (P < 0.05, Table 1).

Correlation between expression of Ki67 and clinical pathological data of luminal B
type of cervical cancer

The results showed that there was a correlation between the expression of Ki67 and
tumor size, lymph node metastasis and TNM staging of luminal B type of cervical cancer (P <
0.05). There was no significant relationship between the expression of Ki67 and patient’s age,
menopausal status or SBR classification of cervical cancer (P > 0.05). At the same time, we also
found that there was a positive correlation between the expression of Ki67 and FasL (P < 0.05).
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Figure 1. Immunohistochemical detection results of Ki67. Ki67 protein was mainly localized in the intranuclear of
epithelial cells, there was also a few expressions in the cytoplasm, but there was no expression in mesenchymal cells.

Table 1. Expression of Ki67 and FasL in different type of cervical cancer and pericarcinoma normal tissues.

Type Ki67+ Ki67- FasL+ FasL-
Luminal B 14 16 15 15

Luminal A 3 27* 2 28%
Her2 overexpression 1 29% 2 28%
Basal-like 1 29% 1 29%
Pericarcinoma normal tissues 2 28% 1 29%

*Compared with luminal B, P < 0.05.

Correlation between the expression of Ki67 and FasL and cancer-free survival and
overall survival time of luminal B type of cervical cancer

Kaplan-Meier survival analysis showed that the cancer-free and overall survival
time in the group with luminal B type of cervical cancer and low Ki67 expression was
longer than that of the high Ki67 expression group (Figure 2A and B; P < 0.05). However,
the cancer-free and overall survival time of the group with luminal B type cervical cancer
with low FasL expression was shorter than that of the high FasL expression group (Figure
2C and D; P < 0.05).

Single and multifactor Cox regression analysis showed that there was a correlation
between cancer-free and overall survival time and the expression of Ki67 and FasL, tumor
size, lymph node metastasis and TNM staging of luminal B type of cervical cancer (P < 0.05),
which suggested that the expression of Ki67 and FasL represented independent prognostic
indicators of luminal B type of cervical cancer.
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Figure 2. Kaplan-Meier survival analysis. A. Cancer-free survival time in luminal B type of cervical cancer with
low-expression of Ki67 group was longer than that of high-expression of Ki67 group (P < 0.05). B. Overall survival
time in luminal B type of cervical cancer with low-expression of Ki67 group was longer than that of high-expression
of Ki67 group (P < 0.05). C. Cancer free survival time in luminal B type of cervical cancer with low-expression of
FasL group was shorter than that of high-expression of FasL group (P < 0.05). D. Overall survival time in luminal
B type of cervical cancer with low-expression of FasL group was shorter than that of high-expression of FasL group
(P <0.05).

DISCUSSION

Cervical cancer seriously threatens world women'’s health, so there is an urgent need
to study its underlying mechanisms. Cervical cancer leads to a large number of patients dead
every year (Villa et al., 2000). The incidence of cervical cancer in different countries and
regions showed significant differences (Boyle et al., 2000; von Knebel Doeberitz, 2001). Re-
cent studies showed that immune cells, cytokines and other immune-related regulators play
an important role in the development of cervical cancer, including cancer initiation, devel-
opment, occurrence and metastasis stages (Birnbaum et al., 2003). Exploring the molecular
pathogenesis of cervical carcinoma and finding the related target treatment molecules are key
approaches for clinical cure and eradication of cervical cancer.

A preliminary study was carried out on the relationship of Ki67 and FasL and cervical
cancer. The results suggested that Ki67 can induce the cathepsin activity of tumor-associated
macrophages, and promote the ability of proliferation and invasion of tumor (Pereira-Castro et
al., 2013). Another study found that Ki67 was an important regulator, which played an impor-
tant role in promoting tumor growth, angiogenesis and invasion (Nakamura et al., 2008). FasL
plays an important role in the synergistic effect of tumor immunity (Slorach et al., 2011). A
previous study found that various natural killer cells prompted loss of FasL in deprived tumor
cells, which suggested that it played a role in inhibiting tumorigenesis (Sobin et al., 2009).
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In this study, we found that the expression of Ki67 and FasL was higher in luminal
B type of cervical cancer than in other types and adjacent normal tissues. Also, there was a
correlation between the expression of Ki67 and tumor size, lymph node metastasis and TNM
staging of luminal B type of cervical cancer. There was no significant relationship between
the expression of Ki67 and patient’s age, menopausal status or SBR classification of cervical
cancer. At the same time, we also found that there was a positive correlation between the ex-
pression of Ki67 and FasL. There was a correlation between cancer-free and overall survival
time and the expression of Ki67 and FasL, which suggested that the expression of Ki67 and
FasL was an independent prognostic indicator of luminal B type of cervical cancer. Therefore,
further study of the expression of Ki67 and FasL and their mechanism of action may have
potential value in monitoring the process of cervical cancer and determining metastasis and
prognosis. The findings of such study could help in the development of biological agents to
reverse tumor immune escape, which is expected to open new areas of cancer therapy.
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