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Background: IL-1a and IL-6 are associated with the prognosis of a wide range of cancers, but their value in cervical cancer
remains controversial. The aim of this study was to investigate the expression of IL-1o and IL-6 in cervical can-
cer and their significance in clinical prognosis.

Material/Methods: The expression of IL-1a and IL-6 in 105 formalin-fixed, paraffin-embedded cervical cancer tissues and adja-
cent non-tumor tissues was examined by immunohistochemistry. The results were semi-quantitatively scored
and analyzed by chi-square test. Patient overall survival (OS) data was collected by follow-up and analyzed by
Kaplan-Meier analysis.

Results: The expression level of both IL-1o and IL-6 in cervical cancer tissue was higher than in adjacent non-tumor tis-
sues (p<0.05). IL-1a expression was shown to be correlated with tumor size, FIGO histology grade, lymph node
metastasis, stromal invasion, and tumor differentiation (p<0.05). IL-6 expression was shown to be correlated
with tumor size, FIGO histology grade, and tumor differentiation (p<0.05). Patients with positive expression of
IL-1ct or IL-6 tended to have much shorter survival times than patients with negative expression. In addition, a
multivariate Cox regression analysis demonstrated that IL-1o expression and lymph node metastasis were in-
dependent predictors of OS in cervical cancer patients.

Conclusions: The expression of IL-1o was significantly associated with tumor size, FIGO histology grade, lymph node metas-
tasis, stromal invasion, and tumor differentiation. The expression of IL-6 was significantly associated with tu-
mor size, FIGO histology grade, and tumor differentiation. Positive IL-1a and IL-6 expression was significantly
correlated with poor prognosis. They may be considered valuable biomarkers for prognosis and potential ther-
apeutic targets for cervical cancer.
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Background

Worldwide, cervical cancer is the second most common ma-
lignant tumor in women and is one of the leading causes of
cancer-related death in developing countries [1,2]. Despite the
general downward trend in incidence of cervical cancer, it is
still a serious public health problem worldwide, especially in
developing countries; in addition, cervical cancer is occurring
in younger patients [3]. During the past decades, many distinct
advances have been made in the prevention, surgical resec-
tion, radiotherapy, and chemotherapy of cervical cancer, but the
prognosis of cervical cancer patients remains poor. The 5-year
survival of patients with advanced cervical cancer is less than
40% [4]. Therefore, it is important that we better understand
the molecular events involved in the invasion and metastasis
of cervical cancer, and develop novel prognostic markers and
therapeutic strategies for cervical cancer.

The infection of human papilloma virus (HPV) is considered the
major cause of cervical cancer, but viral infection alone is not
sufficient for the development of cervical cancer. The patho-
genesis of cervical cancer is still unclear. Emerging evidence in-
dicates that the chronic inflammatory response is significantly

Song Z. etal.:
IL-1a and IL-6 expression in cervical cancer
© Med Sci Monit, 2016; 22: 4475-4481

correlated with various types of cancers [5]. Interleukin 1(IL-
1), as a pleiotropic pro-inflammatory cytokine, plays an impor-
tant role in tumor growth and metastasis. The IL-1 family in-
cludes three main members that bind to the same receptor.
Two of them are active, IL-1a and IL-1B, and the third one is
an antagonist, IL-1Ra. IL-1a and IL-1f are coded by different
genes, but their biological functions are identical. Interleukin
6 (IL-6), a 23- to 30-kDa pleiotropic cytokine, is produced by
many types of cells like fibroblasts, immune cells, and some
tumor cells. Increasing evidence reveals that IL-1o and IL-6
play crucial roles in cancer initiation, development, and me-
tastasis [6,7]. However, to the best of our knowledge, the fi-
nal role of IL-1a and IL-6 in cervical cancer remains unclear.

In the present study, we used tissue microarray and immuno-
histochemistry methods to detect the expression of IL-1a and
IL-6 in 105 case-samples of human cervical cancer tissues and
their paired adjacent tissues. The purpose of this study was to
investigate the association of IL-1a and IL-6 expression with
clinicopathological parameters of cervical cancer and evalu-
ate the prognostic value of IL-1a and IL-6 expression in cer-
vical cancer patients.

Table 1. Expression of IL-1a in relation to pathologic and clinical variables.

Clinicopathological
parameters

IL-1 xpression

P value
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Table 2. Expression of IL-6 in relation to pathologic and clinical variables.

Clinicopathological parameters

IL-6 xpression
P value

Material and Methods

Patients and tissues specimens

This study included a total of 105 formalin-fixed, paraffin-em-
bedded cervical cancer tissues and their adjacent non-tumor
tissues taken from patients at the time of resection surgery,
from January 2002 to November 2013 at East Hospital, Tongji
University. All cancers were confirmed as cervical cancer by
the medical examination of hematoxylin and eosin after sur-
gical resection. None of patients had received adjuvant che-
motherapy, radiation therapy, or other anti-tumor therapies.
Important related clinicopathological parameters of the pa-
tients, such as age, tumor size, FIGO stage, lymphatic metas-
tasis, stromal invasion, differentiation, and survival time were
obtained from each patient’s medical records and are shown
in Tables 1 and 2. The survival time was calculated from the
date of surgery to the date of death, or the last known follow-
up. This study was approved by the ethics committee of East
Hospital, Tongji University. All cervical cancer tissue samples

include in this investigation were obtained with patients’ writ-
ten informed consent.

Immunohistochemical staining

A standard immunohistochemistry method was used to inspect
IL-1a0 and IL-6 expression in cervical cancer tissues and their
adjacent tissues. Briefly, the tumor tissues and adjacent tis-
sues were fixed in 10% formaldehyde and embedded in par-
affin; then cut into 4-pm sections. All 4-pm tissue sections are
dewaxed and rehydrated with xylene and graded alcohol, re-
spectively. We washed the sections with buffer solution for 5
minutes and then added the primary antibody at 4°C overnight.
After that, we washed the sections again and added the second
antibody. Afterwards, we washed the sections with phosphate
buffered saline (PBS) and stained them with 3, 3’-diaminoben-
zidine (DAB) for 5 minutes, then counterstained with hematox-
ylin. Finally, all the sections were assessed under an optical mi-
croscope by two independent investigators; any discrepancy in
immunohistochemistry was resolved by consensus.
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Figure 1. Immunohistochemistry analysis of IL-1a expression. (A) Positive expression of IL-1a in cervical cancer tissues. (B) Negative
expression of IL-1ct in normal tissues. Original magnification: x200.

Figure 2. Immunohistochemistry analysis of IL-6 expression. (A) Positive expression of IL-6 in cervical cancer tissues. (B) Negative
expression of IL-6 in normal tissues. Original magnification: x200.

Statistical analysis

The expression of IL-1a and IL-6 in cervical cancer and adja-
cent tissues was compared with paired Wilcoxon test. Chi-
square test and Fisher’s exact test were used to assess the
association between clinical characteristics of cervical can-
cer patients and IL-1a and IL-6 expression. The prognostic
indicators of cervical cancer and IL-1a and IL-6 expression
were determined using Kaplan-Meier survival analysis and
log-rank test for univariate analysis; the significant variables
resulting from univariate tests were included in the Cox mul-
tivariate regression analysis. A p value of <0.05 was consid-
ered statistically significant for all tests. Statistical analysis
was performed using SPSS version 18.0 software (SPSS Inc.,
Chicago, USA).

Results

Expression of IL-1a and IL-6 significantly increased in
cervical cancer tissues

Typical immunohistochemistry images of IL-1ae and IL-6 in
cervical cancer tissues and paired adjacent non-tumor tis-
sues are shown in Figures 1 and 2. The positive percentages
of IL-1a expression in cervical cancer and adjacent non-tu-
mor tissues were 63.8% (67/105) and 8.6% (9/105), respec-
tively. The positive percentages of IL-6 expression in cer-
vical cancer and adjacent non-tumor tissues were 60.0%
(63/105) and 10.5% (11/105), respectively. The chi-square
test was used to confirm that the difference in the expres-
sion level of IL-1a and IL-6 between cervical cancer tissues
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Table 3. Analysis of independent correlation factors of colorectal cancer prognosis with Cox multivariate regression analysis.

Factors

95% Cl for Exp(B)

IL-1ow expression -0.736 0.252 8.562 0.003 0.479 0.293 0.784
""""" Aee 0109 0241 0205 0651 1115 0695 1791 |
""""" Tumorsize  -0265 0227 1364 0243 0768 0492 1197
""""" FGOstage 0113 029 0146 0703 0893 0500 1595
 Lymphnode metastasis  -1393 0313 19810  <00001 0248 0134 0459
 stomalimasion 0604 0344 3074 0080 0547 0279 1074
 Tumor differentiation o112 0314 0126 0722 0894 0483 1656

Factors

IL-6 expression -0.401 0.237 2.868 0.090 0.670 0.421 1.065
oA 0222 0238 0874 0350 1249 0784 1989
""""" Tumorsize 0455 0222 4201 0060 0635 0391 1083
""""" FGOstage 0181 0299 0364 0546 0835 0464 1501
""""" ymph node metastasis 1531 0328 2178 <0000 0216 0114 0411
 Stomalivasion 039 0337 1195 0274 0692 0357 1340
© Tumordifferentiation 0181 0302 0359 0549 0835 0462 1508

and paired adjacent non-tumor tissues was statistically sig-
nificant (p<0.05).

Increased expression of IL-1c and IL-6 correlates with
clinicopathological parameters of patients with cervical
cancer

The relationship between a patient’s clinical parameters and
the expressions of IL-1a and IL-6 are shown in Tables 3 and 4.
These results showed that the expression of IL-1a in cervi-
cal cancer tissues was significantly correlated with tumor
size (x?=6.024, p=0.014), FIGO histology grade (x>=19.661,
p<0.0001), lymph node metastasis (y>=5.135, p=0.023), stro-
mal invasion (x2=5.399, p=0.020), and tumor differentiation
(x?=7.513, p=0.006). However, no statistical correlation was
found between IL-1a. expression and patient age (p>0.05).
Similarly, the expression of IL-6 in cervical cancer tissues was
significantly correlated with tumor size (x?<5.695, p=0.017),
FIGO histology grade (x?=10.239, p=0.001), and tumor differ-
entiation (x?=5.210, p=0.022). However, there was no statisti-
cal correlation found between IL-6 expression and patient age,

lymph node metastasis, or stromal invasion (p>0.05). Therefore,
these results demonstrated that higher IL-1a and IL-6 expres-
sion in cervical cancer tissues was positively correlated with tu-
mor metastasis and cancer progression, suggesting that IL-1a
and IL-6 play important roles in tumor progression.

Correlation between IL-10 and IL-6 and prognosis for
cervical cancer patients

In order to further evaluate the relationship between IL-1a
and IL-6 expression and prognosis of cervical cancer, we per-
formed log-rank survival analysis according to IL-1a and IL-6
expression level and patient survival data. The survival analy-
sis demonstrated that the cervical cancer survival rate of pa-
tients with negative IL-1a or IL-6 expression was significantly
better than that of patients with positive expression (p<0.05,
Figures 3, 4). Furthermore, a multivariate Cox regression anal-
ysis demonstrated that IL-1a expression and lymph node me-
tastasis were independent predictors of overall survival in cer-
vical cancer patients.
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Figure 3. Kaplan-Meier survival curves stratified by IL-10.

Discussion

In the past decade, various studies have provided substantial
evidence to support the role of inflammation and inflamma-
tion-related pathways in the pathogenesis of numerous human
cancers, including cervical cancer [8-10]. It has been shown
that the inflammatory microenvironment consists of many im-
portant components such as tumor cells, stromal cells, and im-
mune and inflammatory cells. All of these components inter-
act intimately and produce chemokines, growth factors, and
adhesion molecules, and further promote the initiation and
progression of many cancers [11,12].

IL-10, a key inflammatory signaling cytokine, is secreted by
various types of cells such as monocytes, macrophages, neu-
trophils, smooth muscle cells, fibroblasts, and cervical epithe-
lium [13]. Increasing evidence suggests that IL-1a within the
cancer microenvironment can induce the expression of growth
factors, such as IL-6, IL-8, tumor necrosis factor-o. (TNF-or), vas-
cular endothelial growth factor (VEGF); metastatic genes such
as the matrix metalloproteinases (MMPs); transforming growth
factor-p (TGFp), and stimulate the production of angiogenic
proteins [14-16]. IL-1a plays an important role in the devel-
opment, invasion, and metastasis of cancer. Previous studies
have found elevated expression of IL.-1o in a variety of cancers
such as breast cancer [17], pancreatic cancer [18], and head
and neck cancer [19]. Moreover, the enhanced expression of
IL-1o has been correlated with poorer prognosis of cancer.

IL-6, a 23- to 30-kDa multifunctional cytokine, is produced by
numerous kinds of immune and non-immune cells, including
fibroblasts, immune cells, and some cancer cells [20]. IL-6 pro-
duction can be induced by a wide range of stimuli, including
IL-1[21]. Emerging evidence revealed that IL-6 is a master regu-
lator of cell proliferation, immune defense, and hematopoiesis,
and plays a crucial role in the development and progression of
various cancers [22-24]. IL-6 can regulate cancer cell survival,

Figure 4. Kaplan-Meier survival curves stratified by IL-6.

proliferation, and metastasis by activating JAK-STAT3 signaling
pathway and the Ras-MAPK signaling pathway [25,26]. The acti-
vation of STAT3 has been shown to maintain NF-kB activity and
enhance the expression of angiogenesis-related genes such as
VEGF [27,28]. Therefore, angiogenesis oncology signaling path-
ways within the inflammatory microenvironment maybe a cru-
cial mechanism of IL-6 induced cervical cancer. Furthermore, IL-6
can promote B cell differentiation and proliferation and then in-
duce antibody secretion in B cells. Moreover, IL-6 can enhance,
directly or indirectly, NK cell cytotoxicity and T cell tumoricidal
activity [29]. This evidence further demonstrates the important
role of IL-6 in an inflammatory microenvironment.

The results of our study demonstrated that the expression
of IL.-1ae and IL-6 was correlated with invasion and progres-
sion of cervical cancer. Meanwhile, the cervical cancer surviv-
al rate of patients with negative IL-1o or IL-6 expression was
significantly better than that of patients with positive expres-
sion. IL-1o and IL-6 are implicated as important to the cyto-
kine network in the development of cervical cancer through
several complicated mechanisms that involve cell proliferation,
apoptosis, angiogenesis, inflammatory microenvironment, and
numerous complex signaling pathways. It is well known that
cancer pathogenesis is a multi-factor, multi-step, complicated
process that involves gene-gene and gene-environment inter-
actions. Large and well-designed studies are still needed to
elucidate the pathogenesis of cervical cancer.

Conclusions

Our study showed that the expression of IL-1a and IL-6 was
significantly elevated in cervical cancer tissues. Kaplan-Meier
and Cox regression analysis demonstrated that IL.-1a and IL-6
was associated with cervical cancer progression and metastasis
and they might act as important molecular markers for prog-
nosis, and be potential therapeutic targets for cervical cancer.
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