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Expression levels of serum miRNA-195 in different
types of patients with cholangiocarcinoma and its
value to determine the prognosis thereof
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Abstract. This study aimed to investigate the expression levels
of microRNA-195 (miRNA-195) in different types of patients
with cholangiocarcinoma (CCA) and its correlation with the
prognosis. Serum samples were collected from different types
of patients with CCA (I, I, III, IV) and normal cases, followed
by detection of expression of miRNA-195 using quantitative
polymerase chain reaction (QPCR). The serum samples of
204 patients with CCA, including 75 cases of type I, 68 cases
of type II, 35 cases of type III and 26 cases of type IV and
200 healthy subjects were selected. The baseline clinicopatho-
logical data of patients with CCA were assessed and recorded,
and patients were followed up constantly. The receiver oper-
ating characteristic (ROC) curve was established, and the
area under the ROC curve (AUC) was calculated to evaluate
the difference of miRNA-195 expression levels between
patients with CCA and normal controls. Survival curves were
set up for groups with high and low expression levels via
the Kaplan-Meier method, and the log-rank test was used to
evaluate the difference of survival curves between the two
groups. The expression of miR-195 in patients with CCA was
significantly lower than that in the normal control group, with a
sensitivity of 0.78 and a specificity of 0.76, and it was positively
correlated with the pathological grade of CCA. Additionally,
the expression level of serum miRNA-195 was associated with
lymph node metastasis (P=0.009) and tumor-node-metastasis
(TNM) classification (P=0.010). The survival analysis revealed
that the prognosis in patients with CCA in types III and IV
was poorer than that in those with types I and III who had a
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low expression of miRNA-195 (P=0.0026). The results show
that miR-195 is an important marker that reflects the malignant
degree of CCA, and it is expected to be a reference marker to
determine the prognosis of CCA.

Introduction

Cholangiocarcinoma (CCA) is a highly aggressive tumor
derived from bile duct epithelial cells. In recent decades,
the incidence and mortality rate of CCA have been on the
increase worldwide (1,2). The survival rate and prognosis
of CCA patients are not ideal due to the early invasion and
metastasis (3). Although radical surgery is the only therapy for
CCA, the disease is difficult to be controlled and treated given
that patients are diagnosed in the middle or late stage when
the disease is identified (4). Thus, it is imperative to further
understand the pathogenesis of CCA, in order to search for a
new diagnostic and therapeutic method (5,6).

MicroRNA (miRNA) is a type of endogenous, small,
non-coding single-stranded RNA molecule that regulates
the expression of target genes after its transcription, and it is
involved in the regulation of multiple physiological and patho-
logical functions (7). Previous findings have shown that the
abnormal expression of miRNA-195 is associated with breast
cancer (8), lung cancer (9) and many other tumors, but the role
of miRNA-195 in CCA has not been reported yet. Therefore,
this study aimed to investigate the expression level and prog-
nostic value of miRNA-195 in different pathological grades of
CCA, and to provide a direction for further exploration of the
potential targets of CCA gene therapy.

Materials and methods

Clinical data.In total, 204 CCA patients admitted to the Third
People's Provincial Hospital of Henan Province (Zhengzhou,
China) from March, 2009 to May, 2015 were selected. CCA
patients with different pathological types were divided into two
groups using magnetic resonance imaging (MRI), according to
the Bismuth-Corlette typing method. In groups of type I and II,
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Table I. Reverse transcription of miRNA-195 and RT-PCR primers.

Item

Primer sequence

miRNA-195
Reverse transcription primer
Upstream primers
Downstream primers

GAPDH
Upstream primers
Downstream primers

5-CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGGCCAATAT-3'
5-ACACTCCAGCTGGGTA GCAGCACAGAAAT-3'
5-TGGTGTCGTGGAGTCG-3'

5-CAGGGCTGCTTTTAACTCTGGTAA-3'
5'-GGGTGGAATCATATTGGAACATGT-3'

there were 59 males and 74 females, aged 56-68 years, with an
average age of 62.2+65.7 years. In groups of type III and IV,
there were 30 males and 41 females, aged 65-73 years, with
an average age of 69.3+73.8 years. In addition, 200 healthy
subjects examined at the Third People's Provincial Hospital
of Henan Province were enrolled as the control group. There
were no statistically significant differences in age and sex in
each group (P<0.05).

The study was approved by the Ethics Committee of the
Third People's Provincial Hospital of Henan Province, and
informed consent was obtained from the selected subjects
or family members. The study was in line with the Medical
Ethics Standards.

Collection of samples. Peripheral venous blood (2.5 ml)
was collected from the elbow of patients, followed by
anticoagulation using ethylene diaminetetraacetic acid dipo-
tassium (EDTA-K2) and preserved in a refrigerator at -80°C.
EDTA-K2 anticoagulant blood (2 ml) was extracted by the
transfer liquid gun and added into a centrifuge tube, followed
by centrifugation at 1,260 x g at room temperature for 10 min.
Then, the serum was taken and placed into the high-speed
centrifuge for centrifugation at 8,000 x g for 10 min. Finally,
the serum was collected and reserved in a refrigerator at
-80°C.

Main reagents. The experimental material TRIzol reagent
was purchased from Thermo Fisher Scientific (Waltham,
MA, USA); Deoxyribonuclease I (DNase I) (RNase-free)
reagent was purchased from Thermo Fisher Scientific; and
ReverTra Ace qPCR RT kit and SYBR-Green Real-Time PCR
Master Mix were purchased from Thermo Fisher Scientific.
The internal primers were produced by Shanghai Invitrogen
Biotechnology Co., Ltd., Shanghai, China (Table I).

Reverse transcription of mRNA into complementary DNA
(cDNA). miRNA of total RNA was reversely transcribed into
c¢DNA according to the protocol of the miRNA reverse tran-
scription kit. The reaction conditions of reverse transcription of
miRNA-195 were: 16°C for 30 min, 42°C for 30 min and 85°C
for 5 min; the reaction conditions and system of internal refer-
ence glyceraldehyde-3-phosphate dehydrogenase (GAPDH)
were conducted according to the instructions of ReverTra Ace
gPCR RT kit. Subsequently, three duplicate wells were made
in all the samples.

Data analysis. The fluorescence signals of each reaction
well were collected quantitatively, and the Cq values were
recorded. The expression of miRNA-195 in CCA tissue rela-
tive to the normal tissue adjacent to the tumor was expressed
as 22%°4 ACq is the difference of Cq values of the target gene
to the internal reference GAPDH in each sample, namely
ACq = Cq (nir-195) - Cq (Garpn)s AACY = (Cq nir-105 - Cq carpn)
wmor = (Cq mir-195 = Cq Garpi) normal- AACq <1 indicated that the
expression level of miR-195 in the bile duct tissue was lower
than that in the paired pericancerous tissues, while AACq >1
indicated that the expression level of miR-195 in bile duct
tissue was higher than that in paired pericancerous tissues.

Statistical analysis. Statistical Product and Service Solutions
21.0 statistical software (SPSS, Inc., Chicago, IL, USA) was
used to process data in this experiment. Enumeration data
were analyzed using the Chi-square test. Measurement data
with normal distribution were expressed as mean + SD and
analyzed by Student's t-test. Pearson's correlation analysis was
used for the determination of the correlation of the expression
of miR-195 with clinical features of CCA. P<0.05 was consid-
ered to indicate a statistically significant difference.

Results

Expression levels of miR-195 in the serum of CCA patients
and healthy controls. In this experiment, the results of
the detection of miR-195 expression levels in the serum of
CCA patients and healthy controls, qPCR showed that the
expression level of miR-195 in the serum of CCA patients
(1.671+£0.955) was lower than that of in the serum of healthy
controls (3.574+1.751), and the difference was statistically
significant (t=3.237, P=0.014) (data not shown).

Expression levels of miR-195 among the different groups of
patients with CCA. In this experiment, CCA patients with
different pathological degrees were divided into two groups
(I, IT; III, IV). The expression level was 2.874+0.612 in
Group I and II and 1.985+0.434 in Group III and IV (data
not shown). The results indicated that the expression level
was distinctly reduced in the groups with high pathological
degree (III, IV) compared with that in the groups with low
pathological degree (I, IT). In addition, the receiver operating
characteristic (ROC) curve analysis revealed that the value
of miR-195 in predicting the risk of CCA was high, the area
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Table II. Clinicopathological features of patients with CCA.
Clinicopathological features Case Relative expression level of miR-195 (I, IT; III, IV) P-value
Age (years) 0.651
<60 120 2.443+0.874; 2.034+0.385
=60 84 2.351+0.752; 1.985+0.543
Sex 0.746
Male 9 2.364+0.494; 1.821+0.610
Female 115 2.211+0.529; 1.901+0.577
Degree of differentiation 0.068
Well 155 2.089+0.564; 1.964+0.341
Moderate + Poor 49 1.936+0.436; 1.794+0.386
TNM staging 0.010
va 140 1.842+0.428; 1.754+0.367
/v 64 1.695+0.614; 1.681+0.315
Lymph node metastasis 0.009
Positive 34 1.684+0.447; 1.594+0.541
Negative 170 1.867+0.761; 1.710+0.611
ROC curve miRNA-195 (P=0.0026)
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Figure 1. ROC curves of miR-195 in the serum of CCA and the normal
control group. The value of miR-195 in predicting the risk of CCA is high,
AUC is 0.78, and 95% confidence interval (CI) is 0.729-0.834.

under the ROC curve (AUC) was 0.78, and 95% confidence
interval (CI) was 0.729-0.834 (Fig. 1).

Relationship of the expression level of miRNA-195 in serum
with the clinicopathological features of patients with CCA.
The relationship of the expression of miRNA-195 with the
clinicopathological features [sex, age, degree of differentiation
and tumor-node-metastasis (TNM) staging] of patients with
CCA were analyzed. According to the design in this study,
the CCA patients were divided into two groups (I, IT; III, IV),
and the results indicated that the expression level of the serum
miRNA-195 was closely associated with TNM staging and
lymph node metastasis. The expression of miRNA-195 in the
serum was gradually decreased with the increase of patho-
logical staging, and the differences had statistical significance

Time (months)

Figure 2. The Kaplan-Meier survival curves of the miRNA-195 Group I
and II (61 patients) as well as Group III and IV (143 patients) among CCA
patients. The 5-year survival rate in Group I and II is higher than that in
Group III and IV among CCA patients (P=0.0026) (P<0.05).

(x*=6.547, P=0.010; x*=7.147, P=0.009). There were no corre-
lations between the expression of miRNA-195 and the serum
and clinical features of CCA including age, sex and degree
of differentiation, and the differences were not statistically
significant (Table II).

Relationship of miRNA-195 with the 5-year survival rate
of the patients with CCA. The results of the Kaplan-Meier
survival curve analysis indicated that 5-year survival rate in
the serum miRNA-195 Group I and II was higher than that in
Group III and IV, and the difference was statistically signifi-
cant (P=0.0026) (Fig. 2).
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Discussion

At present, MRI and computed tomography (CT) are common
imaging methods used in the diagnosis of CCA, but the disease
cannot be diagnosed in the early stage, thus leading to missed
diagnosis and misdiagnosis easily. Therefore, this study
aimed to diagnose and prevent disease through miRNAwhich
is regarded as an independent prognostic factor. Numerous
studies have shown that miRNA is abnormally expressed in
some tumors, such as breast cancer (10), rectal cancer (11),
lung cancer (12) and thyroid carcinoma (13) and can be used as
an effective diagnostic index and assures stable detection. In
addition, miRNA is a tumor marker that has broad prospects
and can indicate the tumor status to some extent (14,15).

By detecting and comparing expression levels of
miRNA-195 between the CCA patients and healthy controls in
this study, it was found that miRNA-195 was downregulated in
the CCA patients compared with that in the healthy controls.
The study demonstrated that miRNA-195 is a diagnostic index
that has certain sensitivity and specificity in CCA patients.
In this study, the expression of miRNA-195 in the serum and
clinical features of CCA patients was analyzed, resulting in
the serum miRNA-195 being closely associated with TNM
staging and lymph node metastasis, which may be due to its
inhibitory effect on the migration and metastasis of tumor
cells. In addition, there was no correlation with age, sex and
degree of differentiation. The relationship of the expression
of miRNA-195 in the serum with the 5-year survival rate in
patients with CCA was analyzed in this study. The results
showed that the serum of miRNA-195 Group I and II was
higher than that in Group III and I'V.

miRNA-195 is a non-coding RNA molecule with a length
of 22 nucleotides, which is closely related to the occurrence
and progression of various tumors. miRNA-195 has the tissue
and space specificity, which can promote or inhibit cancer
genes in different types of cancers, thus playing different roles.
Previous findings have shown that miR-195 inhibited cancer
metastasis in vitro and in vivo by partially targeting cell cycle
gene CyclinD1 (CCNDI) in osteosarcoma thus inhibiting the
occurrence of cancer (16). Additionally, miR-195 was down-
regulated in hepatocellular carcinoma and adrenocortical
carcinoma as a tumor suppressor (17). However, it was upregu-
lated in chronic lymphocytic leukemia and breast cancer as an
oncogene (10,18,19).

The present study investigated the expression of
miRNA-195 in the serum of CCA patients and its clinical
value in the diagnosis and prognosis of CCA, suggesting that
serum miRNA-195 was highly expressed in CCA, which had
a certain specificity. Notably, the expression of miRNA-195 in
the serum was positively associated with the clinical analysis
in patients with CCA, which had a relatively high clinical value
in diagnosis and prognosis. This study further demonstrated
that the expression of miRNA was differentially expressed,
and it is required to explore its specific molecular mechanism
in exerting the role as an oncogene in CCA.

In summary, the results of the present study have shown that
miRNA-195 is lowly expressed in the serum of CCA patients
compared with that in the control group. miRNA-195 in serum
can be used as an effective diagnostic index for CCA. The
expression of miRNA-195 in serum is closely related to the

CHEN et al: EXPRESSION LEVELS OF SERUM miRNA-195 IN CHOLANGIOCARCINOMA

clinical staging of the CCA patients and the 5-year survival
rate in serum miRNA-195 Group I and II is higher than that
in Group IIT and IV. The present study lays a certain founda-
tion for further research on the mechanism of occurrence and
progression of CCA, and provides a potential target for the
early diagnosis and prognosis of CCA.
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