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Abstract In this study, we evaluated mRNA expression levels
of interleukin (IL)-10/IL-17A by quantitative real-time PCR
and their clinical importance in cervical cancer. The IL-10
mRNA levels were higher in cervical cancer tissues as com-
pared with corresponding normal tissues (p<0.05). Moreover,
IL-17A mRNA was significantly increased in cervical cancer
tissues than in normal tissues (p<0.05). Moreover, the high
expression level of IL-10 mRNA was markedly related to
International League of Gynecology and Obstetrics (FIGO)
stage (p=0.001), but no significant association was found with
other clinical factors including age, tumor size, histological
grades, and lymph node metastasis. Moreover, high expression
levels of IL-17Awere not associated with patients’ age, tumor
size, FIGO stage, and histological grades while IL-17A expres-
sion was strongly linked to lymphatic metastasis (p=0.001).
These findings showed that IL-17Amight have a crucial role in
cervical cancer metastasis. Taken together, IL-17A expression

was strongly linked to lymphatic metastasis, indicating that IL-
17A might have a crucial role in cervical cancer metastasis.
Moreover, our study suggested the association of IL-10
mRNA expression with clinical stage.
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Introduction

Cervical cancer (CC) is the third most prevalent cancer among
the women worldwide. The complicated molecular mecha-
nisms in the pathogenesis of cervical cancer are poorly under-
stood. High-risk human papillomavirus (HR-HPV) infection is
known as an important risk factor [1]. It has been suggested that
interleukin (IL)-10 has dual effects on tumor cells: promotion
and inhibition [1]. Higher expression levels of IL-10 has been
detected in the cervical epithelium of patients with cervical
dysplasias when compared with the normal cervix [2–4] and
showed a tendency to increase in the different stages of cervical
cancer [5]. Moreover, its association with the presence of HPV
infection has been previously reported [2, 6]. IL-10 has also
been found to play an antitumor effect via enhancement of the
activity of NK cells and the functions of CD8+ or CD4+ T
cells. Nevertheless, some contrary findings indicated that IL-
10 inhibits the antitumor immune responses [7, 8]. This has
been indicated that IL-10 influence inflammation and cellular
immunity in the cervical mucosa. Moreover, this can be regu-
lated by HPV proteins promoting tumor cell proliferation and is
related to local immunosuppressive situation for cancer.

IL-17A is a proinflammatory cytokine that has been indi-
cated to play significant roles in inflammatory autoimmune
disease [9–11]. The role of IL-17A in cancer initiation,
growth, and metastasis can be crucial, but it remains
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controversial [12, 13]. IL-17A has been also found in many
kinds of cancer including hepatocellular carcinoma, breast
cancer, ovarian cancer, and gastric cancer [13–17]. L17A
may increase growth of tumor by stimulating angiogenesis,
invasiveness, and inhabitation of apoptosis [18]. However,
other studies indicated that IL-17A can have a protective ef-
fect against tumor development by enhancing the acquired
immune response [18, 19]. Therefore, in the present study,
we evaluated the mRNA expression levels of IL-10/IL-17A
and their clinical significance in patients with cervical cancer.

Materials and methods

Patients and tissue specimens

A total of 42 cancer tissues and adjacent normal tissues were
collected from patients who underwent surgical resection be-
tween 2010 and 2014 in Tehran and Mashhad hospitals, Iran.
Clinical information was obtained using the database of pa-
tients. None of the patients received chemotherapy or radio-
therapy history or other treatment history. Then, the tissues
samples were frozen and stored at −80 °C, and the diagnosis
was approved by pathologists. All of the tumor tissues were
diagnosed as the cervical cancer (Fig. 1). The clinical stage
was determined by using the International League of
Gynecology and Obstetrics (FIGO). The clinical features of
the patients were showed in Table 1.

Quantitative real-time PCR

Total RNA was extracted from tissues using TRIzol re-
agent (Invitrogen, Carlsbad, CA) according to the

manufacturer’s protocol. Amplification of cDNA was per-
formed by specific primers. Quantitative real-time PCR
was carried out by using SYBR Green PCR master mix
(Applied Biosystems) on a system of Rotor-Gene 6000
(QIAGEN). GAPDH mRNA levels were used as internal
control. Fold changes were calculated and normalized
using the −ΔΔCT method and the mRNA level compared
with those of controls.

Statistical analysis

All statistical analyses were done using the SPSS 18.0 soft-
ware (SPSS Inc., USA). The differences between the two
groups were analyzed using the two-sided Student’s t test.
The statistical analyses of correlation between mRNA expres-
sion and clinicopathological characteristics were performed
using the χ2 test. Differences were considered statistically
significant when p was less than 0.05.

Results

In this study, the expressions of mRNA were assessed using
qRT-PCR in the cervical cancer tissues and corresponding
non-cancer tissues. Our result showed that the IL-10 mRNA
levels were higher in cervical cancer tissues as compared to
corresponding normal tissues (mean relative expression level
2.725±0.651 vs. 1.274±0.53; p<0.05, Fig. 2).Moreover, IL-
17A mRNA was more frequently found in cervical cancer
tissues than corresponding normal tissues (3.381±0.826 vs.
1.826±0.754; p<0.05) (Fig. 3).

Fig. 1 Photomicrographs of
cervical cancers or representative
examples of the different types of
cervical cancers. Nests of
neoplastic cells with nuclear
atypia and abundant mitotic
activity. FIGO’s staging
classification for cancer of the
cervix (H&E, ×200, ×400, and
×600)

10150 Tumor Biol. (2016) 37:10149–10153

RETRACTED A
RTIC

LE



Association of mRNA expression with clinicopathological
parameters

Our findings showed that a high expression level of IL-
10 mRNA was significantly related to FIGO stage
(p = 0.001), but no significant association was found
with other clinical parameters including age, tumor size,
histological grades, and lymph node metastasis
(Table 1).

Moreover, high expression levels of IL-17Awere not asso-
ciated with patients’ age, tumor size, FIGO stage, and histo-
logical grades while IL-17A expression was strongly linked to
lymphatic metastasis (p= 0.001, Table 2). These findings
showed that IL-17A might have a crucial role in cervical can-
cer metastasis.

Discussion

Recent evidences indicated that immune cells and their secret-
ed cytokines not only are involved in the elimination of cancer
cells but also are associated with microenvironment for devel-
opment and progression of tumor [20]. Therefore, we evalu-
ated the mRNA expression levels of IL-10/IL-17A and their
clinical significance in patients with cervical cancer. The role
of IL-10 in tumor cells is in promotion and inhibition [1].
Furthermore, its association with the presence of HPV infec-
tion has been reported [2, 6]. This has been indicated that IL-
10 influences inflammation and cellular immunity in the cer-
vical mucosa that can be regulated by HPV proteins promot-
ing tumor cell proliferation; as result, it contributes to the local
immunosuppressive situation for cancer. Higher expression
levels of IL-10 have been detected in the cervical epithelium
of patients with cervical dysplasias when compared with the
normal cervix [2–4] and showed a tendency to increase in the

Table 1 Association of IL-10 expression with clinicopathological
features

Variables No. of
cases

No. of expression of
IL-10

p value of
IL-10

High= 24 Low= 18

Age

< 50 26 15 11 0.571
≥ 50 16 9 7

Tumor size (cm)

<4 23 13 10 0.681
≥4 19 11 8

Histological grades

Well-/moderately
differentiated

15 7 8 0.543

Poorly differentiated 27 17 10

FIGO stage

Ib–IIa 24 9 15 0.001
IIb–IIIa 18 15 3

Lymph node

Metastasis

No 26 16 10 0.376
Yes 16 8 8

Fig. 2 MRNA expression level of IL-10 in cervical cancer tissues and
normal tissues

Fig. 3 MRNA expression level of IL-17A in cervical cancer tissues and
normal tissues

Table 2 Association of IL-17A expression with clinicopathological
features

Variables No. of
cases

No. of expression of
IL-17A

p value of
IL-17A

High= 22 Low= 20

Age

<50 26 12 14 0.61
≥50 16 10 6

Tumor size (cm)

<4 23 10 13 0.532
≥4 19 12 7

Histological grades

Well-/moderately
differentiated

15 9 6 0.687

Poorly differentiated 27 13 14

FIGO stage

Ib–IIa 24 11 13 0.537
IIb–IIIa 18 11 7

Lymph node

Metastasis

No 26 8 18 0.001
Yes 16 14 2
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different stages of cervical cancer [5]. Our result showed that
the IL-10 mRNA levels were higher in cervical cancer tissues
as compared to corresponding normal tissues. Furthermore, a
high expression level of IL-10 mRNAwas significantly relat-
ed to clinical stage, but no significant association was found
with other clinical parameters. A previous study evaluated IL-
10 expression levels in cervical tissues in Mexican women.
They indicated that IL-10 expression was increased during the
different cervical cancer stages and found a clear association
between IL-10, HPV, and the stage of cervical cancer [5].
Arany et al. [21] demonstrated that IL-10 might promote per-
sistence and progression of HPV-related lesions under certain
conditions when the expression of cytokine changes in the
cervical microenvironment. Increased expression levels of
IL-10 have been found in the serum and in early stages of
cervical cancer [22–24]. The systemic mRNA expressions of
IL-10 and the IL-10 protein in the serum have been reported to
be higher in squamous intraepithelial lesions (SILs) than in
women without lesions. Thus, the presence of IL-10 can be a
crucial factor in the development of the impaired immune
response in cervical lesions. However, further comprehensive
studies are required to evaluate the role IL-10 in clinical
samples.

Moreover, we found that high expression levels of IL-17A
were not associated with patients’ age, tumor size, FIGO
stage, and histological grades while IL-17A expression was
strongly linked to lymphatic metastasis. These findings
showed that IL-17A might have a crucial role in cervical can-
cer metastasis. The role of IL-17A in cancer initiation, growth,
and metastasis can be crucial, but it remains controversial [12,
13]. IL-17A may increase the growth of tumor by stimulating
angiogenesis, invasiveness, and inhabitation of apoptosis [18].
IL-17A has been also frequently detected in many kinds of
cancer including hepatocellular carcinoma, breast cancer,
ovarian cancer, and gastric cancer [13–17].

However, some studies reported that IL-17A have a pro-
tective effect against tumor progression by enhancing the ac-
quired immune response [18, 19]. Souza et al. have evaluated
the association of the concentration of IL-17 on serum and
different grades of squamous intraepithelial lesions in cervical
carcinoma [25]. They indicated that IL-17 increased in the
serum level of squamous intraepithelial lesions (SILs) of pa-
tients as compared to serum from HSIL patients. Feng et al.
[26] has showed that L-17A strongly promoted the invasive
and metastatic ability of cervical cancer cells by regulating
MMP/TIMP balance via activating the p38/NF-kB signal
pathway. Furthermore, it has been reported that IL-17A can
elevate the migration and invasion of hepatocellular carcino-
ma cells and breast cancer [8, 10]. These findings indicated
that IL-17A can be closely related to the invasion of cervical
cancer cells. There are some limitations in our study; thus,
further investigation is required to clarify the role of IL-17A
in cervical cancer.

In summary, IL-17A expression was strongly linked to
lymphatic metastasis, indicating that IL-17A might have a
crucial role in cervical cancer metastasis. Moreover, our study
suggested the association of IL-10 mRNA expression with
FIGO stage.
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