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Abstract: Objective: To explore the expression of miR-200c and miR-125b in serum of patients with colorectal 
cancer and their prognostic values. Method: 67 patients with colorectal cancer diagnosed in our hospital and 58 
subjects with healthy physical examination in the same period were selected as study subjects. The patients with 
colorectal cancer were considered as the research group, and the healthy subjects were considered as the con-
trol group. The serum levels of miR-200c and miR-125b were compared between the two groups. The diagnostic 
efficacy of mir-200c and mir-125b alone or combination for colorectal cancer was analyzed. A 5-year prognostic 
follow-up was performed in the research group by telephone, letter, hospital review and home visits, to record the 
patient’s survival. Result: The serum miR-200c in the research group was significantly lower than that in the control 
group, P<0.001. The serum miR-125b in the research group was significantly higher than that in the control group 
(P<0.001). When the cut-off value was 9.68, the sensitivity of diagnosing colorectal cancer was 84.72% using miR-
200c combined with miR-125b, and the specificity was 78.12%. According to 5-year prognostic follow-up, there 
was no significant difference in the 5-year overall survival rate between the high miR-200c group (expressionlevel 
≥ median value 4.16) and the low miR-200c group (expression level < median value 4.16), as well as the high miR-
125b group (expressionlevel ≥ median value 21.87) and the low miR-125b group (expression level ≥ median value 
21.87) (P>0.050). Conclusion: Both miR-200c and miR-125b are involved in colorectal cancer. The combination of 
miR-200c and miR-125b is of high application value in the diagnosis of colorectal cancer.
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Introduction

Colorectal cancer is the most common type of 
malignant tumor of the digestive tract, and its 
incidence has been increasing year by year in 
recent years [1]. At present, the gold standard 
for the diagnosis of tumors in clinic is mainly 
biopsy, which is time-consuming, costly and 
causes great damage to the patient’s body [2]. 
Therefore, a convenient and rapid method for 
the detection of tumors is urgently needed in 
clinical practice.

With the deepening of research in recent years, 
more and more researchers have transferred 
their targets to microRNAs [3]. MicroRNAs are a 
conserved and non-coding RNA that regulates 
gene expression at the post-transcriptional le- 
vel. It has a close relationship with cell growth, 

proliferation and differentiation, and has been 
proved to be closely related to the occurrence 
and development of various tumor diseases in 
the human body [4, 5]. Among them, microR-
NAs-200c (miR-200c) showed significantly low 
expression in breast cancer and prostate can-
cer, and was closely related to the metastasis 
and invasion ability of glioma [6]. MicroRNAs-
125b (miR-125b) is highly expressed in gastric 
cancer and cholangiocarcinoma [7, 8]. However, 
there are still few studies on the role of the two 
in colorectal cancer.

Therefore, we studied the expression of miR-
200c and miR-125b in the serum of patients 
with colorectal cancer to provide References 
and guidance for the clinical search for poten-
tial molecular markers of tumor.
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Materials and methods

Research subjects

67 patients with colorectal cancer diagnosed in 
our hospital and 58 subjects with healthy physi-

diseases; patients with severe organ failure; 
patients with mental illness; patients unable to 
take care of themselves; patients during preg-
nancy; patients transferred. Inclusion criteria 
for the control group: healthy; no blood disease; 
with complete case data. Informed consent 

Table 1. Primer sequences
R F

miR-200c 5’-GGTAATACTGCCGGGTAAT-3’ 5’-CAGTGCGTGTCGTGGAGT-3’
miR-125b 5’-GGGTCCCTGAGACCCTAACTTGT-3’ 5’-GCTGTCAACATACGCTACGTA-3’
U6 5’-CTCGCTTCGGCAGCACA-3’ 5’-AACGCTTCACGAATTTGCGT-3’

Table 2. Comparison of clinical data between the two groups [n (%)]
Research group 

(n=67)
Control  

group (n=58) t or X2 P

Age 0.222 0.824
51.24±9.87 50.84±10.21

Body weight (KG) 0.891 0.375
67.77±9.88 66.15±10.44

BMI 0.603 0.548
21.68±7.62 22.53±8.14

Gender 0.134 0.714
    Male 38 (56.72) 31 (53.45)
    Female 29 (43.28) 27 (46.55)
Place of residence 0.477 0.490
    Town 56 (83.58) 51 (87.93)
    Rural 11 (16.42) 7 (12.07)
Smoking 0.216 0.642
    Yes 42 (62.69) 34 (58.62)
    No 25 (37.31) 24 (41.38)
Sports habit 0.155 0.694
    Yes 12 (17.91) 12 (20.69)
    No 55 (82.09) 46 (79.31)
Marital status
    Married 59 (88.06) 51 (87.93)
    Unmarried 8 (11.94) 7 (12.07)
Lymphatic transfer
    Yes 35 (52.24) -
    No 32 (47.76) -
Pathological staging
    I~II 31 (46.27) -
    III~IV 36 (53.73) -
Differentiation
    Highly differentiated 19 (28.36) -
    Medium differentiation 24 (35.82) -
    Low differentiation 26 (38.81) -
Degree of infiltration
    T1~T2 27 (40.30) -
    T3~T4 40 (59.70) -

cal examination in the 
same period were sele- 
cted as study subjects. 
The patients with color- 
ectal cancer were consi- 
dered as the research gr- 
oup, and there were 38 
males and 29 females, 
aged 37-64 years, with 
an average age of (51.24 
±9.87) years. The heal- 
thy subjects were consid-
ered as the control group, 
and there were 31 males 
and 27 females, aged 38- 
66 years, with an avera- 
ge age of (50.84±10.21) 
years.

Inclusion and exclusion 
criteria

The inclusion criteria of 
the research group: pa- 
tients whose clinical sy- 
mptoms meet the diag-
nostic guidelines for co- 
lorectal cancer [9]; pati- 
ents diagnosed with colo- 
rectal cancer after biop- 
sy in our hospital; refer  
to TNM staging guidelin- 
es for colorectal cancer 
[10]; the patients were 
followed up in our hospi-
tal after diagnosis; no 
chemoradiotherapy or ho- 
rmone therapy was recei- 
ved before surgery; coop-
eration with the medical 
staff of our hospital; with 
complete case informa-
tion; the age range is 20 
to 70 years old. Exclusi- 
on criteria: patients with 
multiple tumors; patients 
with severe liver and kid-
ney dysfunction; patients 
with severe cardiovascu-
lar and cerebrovascular 
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was signed for all of the above patients. This 
study has been approved by the Ethics Com- 
mittee of the First Affiliated Hospital of Guang- 
xi Medical University.

Methods

Four ml of fasting venous blood was obtained 
from the research group and the control group. 
It was kept at room temperature for 30 min, 
and centrifuge for 10 min (4000 rpm/min). We 
removed the supernatant fluid and placed it  

in a -80°C refrigerator for testing. Real-time 
quantitative PCR (RT-PCR) was used to mea-
sure the expression of miR-200c and miR-125b 
in serum (miR-200c PCR kit was purchased 
from Hangzhou Kaitai Biotechnology Co., Ltd., 
CD201-0023). The miR-125b PCR kit was pur-
chased from Tianjin Saier Biotechnology Co., 
Ltd., sailer-m3. We operated strictly in accor-
dance with the instructions of TRIzol RNA isola-
tion and extraction kit (purchased from Chang- 
sha Daerfeng biotechnology Co., Ltd., BNR 
0002). Serum miRNA was isolated, purified  
and determined with OD260/OD280 value at 
1.8~2.0. The RNA was reverse-transcribed into 
cDNA according to the instructions of the re- 
verse transcription kit (purchased from Shang- 
hai Yanqi biotechnology Co., Ltd., 4896866- 
001). After the reaction, the cDNA sample was 
taken as the template for RT-PCR reaction and 
put into the refrigerator for testing. The RT-PCR 
primer sequence was synthesized by China 
Thermo Fisher Scientific (Table 1). Reaction 
conditions: 1 μL of cDNA, 0.4 μL of Forward 
Primer, 0.4 μL of Universal miRNA qPCR Pri- 
mer, 2×10 μL of TransStart Tip Green qPCR 
SuperMix, 0.4 μL of Passive References Dye 
(50×) (Optional), 20 μL in Total Volume, and 
complemented with ddH20 to 20 μL. The reac-
tion conditions of miR-200c were 94°C for 15 s; 
55°C for 30 s; and 70°C for 30 s, with a total  
of 40 cycles. The reaction conditions of miR-
125b were: 95°C for 10 min; 90°C for 10 s; 
60°C for 20 s; 72°C for 10 s for a total of 40 
cycles; then 65°C for 10 s, with a total of 60 
cycles. U6 RNA was used as the internal Re- 
ferences gene of this experiment. All reactions 
were provided with 3 replicate wells with ex- 
ternal and blank controls. The relative expre- 
ssion levels of miR-200c and miR-125b are 
represented by 2-ΔΔCt. All tests were repeated 3 
times and the results were averaged.

Outcome measures

The expression levels of miR-200c and miR-
125b in the serum of the two groups were ana-
lyzed. The diagnostic efficacy of miR-200c and 
miR-125b diagnosis alone and combined dia- 
gnosis of colorectal cancer was analyzed. A 
5-year follow-up was performed in the research 
group. Follow-up was conducted by telephone, 
letter, hospital review and home visits, to re- 
cord the patient’s prognosis for 5 years. Ac- 
cording to the median expression levels of miR-

Figure 1. Expression of miR-200c in serum of re-
search group and control group. (a) representsed 
P<0.001 for the comparison of the serum miR-200c 
between the control group and the research group. 

Figure 2. Expression of miR-125b in serum of re-
search group and control group. (a) representsed 
P<0.001 for the comparison of the serum miR-125b 
between the control group and the research group.
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200c and miR-125b, the research group was 
divided into high miR-200c group (median ex- 
pression levels ≥4.16), low miR-200c group 
(median expression levels <4.16) and high  
miR-125b group (median expression levels 
≥21.87), low miR-125b group (median expre- 
ssion levels <21.87) and we compared the 
5-year survival rate among these groups.

Statistical method

The data were analyzed and processed by 
SPSS24.0 statistical software (Beijing Sitron 
Weida Information Technology Co., Ltd.). The 
count data such as patient gender was ex- 
pressed in the form of (rate), and the chi-square 
test was used for comparison between groups. 
The expression level of the measurement data 
such as miR-200c was expressed as mean ± 
standard deviation, and the independent t-test 
was used for comparison between groups. Mul- 
tivariate logistic regression in SPSS was used 
to calculate the predicted probability for com-
bined value of the two indicators. The predict- 
ed probabilities were used to analyze the ROC 

Pathological correlation between miR-200c 
and miR-125b and colorectal cancer

There was no significant correlation between 
miR-200c and age, gender, tumor size, infiltra-
tion degree and lymphatic metastasis of colo- 
rectal cancer patients (P>0.050), but it was 
closely related to pathological stage and de- 
gree of differentiation (P<0.050). There was no 
significant correlation between miR-125b and 
age, gender and infiltration (P>0.005), but it 
was closely related to tumor size, lymphatic.
metastasis, pathological stage and degree of 
differentiation (P<0.001) (Tables 3 and 4).

Diagnostic efficacy of miR-200c and miR-125b 
in colorectal cancer

According to the ROC curve analysis, when the 
cut-off value was 5.09, the sensitivity of diag-
nosing colorectal cancer was 72.13% using 
miR-200c, and the specificity was 80.10%. 
When the cut-off value was 20.38, the sen- 
sitivity of diagnosing colorectal cancer was 
74.26% using miR-125b, and the specificity 

Table 3. MiR-200c expression across clinical pathol-
ogy

n miR-200c t or F P
Age 0.126 0.900
    <51 27 4.08±1.52
    ≥51 40 4.13±1.64
Gender 0.117 0.907
    Male 38 4.16±1.36
    Female 29 4.20±1.41
Tumor size 0.141 0.888
    <5 cm 37 4.24±1.84
    ≥5 cm 30 4.30±1.59
Lymphatic transfer 0.124 0.902
    Yes 35 4.16±1.36
    No 32 4.12±1.27
Pathological staging 2.930 0.005
    I~II 31 3.66±1.86
    III~IV 36 4.87±1.52
Degree of infiltration 0.210 0.834
    T1~T2 27 4.26±1.52
    T3~T4 40 4.35±1.84
Differentiation 3.808 0.027
    Highly differentiated 19 3.57±1.86
    Medium differentiation 24 4.41±2.05
    Low differentiation 26 5.13±1.71

curve to analyze the combined diagnostic 
performance of miR-200c and miR-125b in 
rectal cancer. The survival rate was calcu-
lated by Kaplan-Meier method. The 5-year 
survival was compared by Log rank test. 
P<0.05 was considered statistically sig- 
nificant.

Results

Comparison of clinical data between the  
two groups The age, weight, BMI, gender, 
place of residence, smoking, exercise habits 
and marital status of the two groups were 
compared. There was no significant differ-
ence (P>0.050), which indicated that the 
two groups were comparable (Table 2).

Expression of miR-200c and miR-125b in 
serum 

The serum miR-200c in the research group 
was 4.16±1.23, which was significantly low- 
er than that in the control group (5.84± 
1.69, P<0.001). The serum miR-125b in the 
research group was 21.87±2.76, which was 
significantly higher than that in the control 
group (17.84±2.57, P<0.001) (Figures 1 and 
2).
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85.71%. There was no significant differ-
ence in the 5-year overall survival rate 
between the high miR-200c group and 
the low miR-200c group, as well as the 
high miR-125b group and the low miR-
125b group (P>0.050) (Figures 4 and 
5).

Discussion

MiRNA has been shown to play an im- 
portant role as a cancer-promoting or 
tumor suppressor gene in various tumor 
diseases [11, 12]. Biological research 
on miRNAs may be the key to future 
diagnosis and treatment of cancer. Am- 
ong them, miR-200c belongs to the miR-
200 family and is located on human 
chromosome 12 (12p13.31). It has be- 
en shown that it can inhibit the invasion 
and migration of lung cancer cells by 
down-regulating their target genes MY- 
LK and TKS5 proteins [13]. MmiR-125b, 
a member of the miR-125 family, has 
been shown to play a role in ovarian 
cancer as a tumor suppressor gene 
[14], while its upregulation promotes 
cancer cell proliferation in osteosarco-
ma cancer [15]. The mechanism of ac- 
tion of miR-200c and miR-125b in co- 

lorectal cancer has not been clarified, and the- 
re is still a lack of relevant literature at home 
and abroad for reference. Therefore, the effects 
of miR-200c and miR-125b on colorectal can-
cer were investigated by analyzing the expres-
sion levels of miR-200c and miR-125b in serum 
of patients with colorectal cancer.

The results of this experiment showed that  
miR-200c was significantly down-regulated in 
colorectal cancer, while miR-125b was highly 
expressed in colorectal cancer. This suggested 
that miR-200c and miR-125b might be involved 
in the development and progression of colorec-
tal cancer. The correlation between miR-200c 
and miR-125b and pathological features of 
colorectal cancer was further analyzed. The 
correlation between miR-200c and miR-125b 
and pathological features of colorectal cancer 
was further analyzed. It was found that there 
was no significant correlation between miR-
200c and age, gender, tumor size, infiltration 
degree and lymphatic metastasis of colorectal 
cancer patients, but it was closely related to 
pathological stage and degree of differentia-

was 72.58%. When the cut-off value was  
9.68, the sensitivity of diagnosing colorectal 
cancer was 84.72% using miR-200c combined 
with miR-125b, and the specificity was 78.12% 
(Figure 3, Table 5).

Prognostic significance of miR-200c and miR-
125b in colorectal cancer

A total of 64 patients were successfully fol-
lowed up for a follow-upperiod of 5 years in the 
research group. The success rate was 95.52%. 
According to the median expression levels of 
miR-200c and miR-125b, the patients were 
divided into the following groups, including 31 
cases of high miR-200c group (≥ median value 
4.16), 33 cases of low miR-200c group (me- 
dian expression levels < 4.16) and 29 cases of 
high miR-125b group (≥ median value 21.87) 
and 35 cases of low miR-125b group (< median 
value 21.87). The 5-year overall survival rates 
of high miR-200c group and low miR-200c 
group were 83.87% and 63.64%. The 5-year 
overall survival rate of high miR-125b group 
and low miR-125b group were 68.97% and 

Table 4. Comparison between miR-125b and clinical 
pathology

n miR-125b t or F P
Age 0.704 0.484
    <51 27 20.66±2.14
    ≥51 40 21.05±2.28
Gender 0.764 0.447
    Male 38 22.13±2.51
    Female 29 21.69±2.08
Tumor size 8.224 <0.001
    <5 cm 37 19.82±2.31
    ≥5 cm 30 25.32±3.16
Lymphatic transfer 6.046 <0.001
    Yes 35 24.63±3.28
    No 32 20.55±2.04
Pathological staging 0.286 0.776
    I~II 31 21.87±2.16

    III~IV 36 22.04±2.64
Infiltration depth 0.674 0.503
    T1~T2 27 22.16±3.04
    T3~T4 40 21.66±2.94
Differentiation 46.312 <0.001
    Highly differentiated 19 20.77±1.08
    Medium differentiation 24 24.69±2.77
    Low differentiation 26 29.63±4.16
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cancer, so the clinical application of miR-200c 
and miR-125b also need to be combined with 
actual clinical conditions.

Comparing the prognosis of the research group 
for 5 years, it can be seen that there is no sig-
nificant difference in the 5-year overall survival 
rate between the high and low expression gr- 
oups of miR-200c and miR-125b. Comparing 
the 5-year survival of the patients in the re- 
search group, it can be seen that there is no 
significant difference in the 5-year overall sur-
vival rate between the high and low expression 
groups of miR-200c and miR-125b, which may 
be due to the small number of subjects studied, 
similar to the study of Karbasy et al. [19]. WAnd 

tion. There was no significant correlation bet- 
ween miR-125b and age, gender and infiltra-
tion, but it was closely related to tumor size, 
lymphatic metastasis, pathological stage and 
degree of differentiation. This is also consistent 
with the findings of Cheng et al. [16], Li et al.  
[17], suggesting that miR-200c and miR-125b 
are expected to become a biological target for 
the treatment of colorectal cancer in the future. 
Damiano et al. [18] proposed in the study that 
miR-200c regulates ZEB1/ZEB2. Targeted ge- 
nes such as HMGB1 regulate epithelial-mesen-
chymal transition, while epithelial-mesenchy-
mal transition is a source of power for tumor 
invasion and metastasis. Therefore, it is inferr- 
ed that miR-200c should play a role as a tumor-

Table 5. Diagnostic efficacy of miR-200c and miR-125b 
in colorectal cancer

miR-200c miR-125b Joint diagnosis
Cut-off 5.09 20.38 9.68
Sensitivity (%) 72.13 74.26 84.72
Specificity (%) 80.10 72.58 78.12
R 0.856 0.815 0.879
95% CI 0.830~0.922 0.806~0.915 0.818~0.940
P <0.001 <0.001 <0.001

Figure 3. ROC curve analysis of colorectal cancer diagnosed with miR-200c, miR-125b or combination with miR-
200c and miR-125b. A. According to the ROC curve analysis, when the cut-off value was 5.09, the sensitivity of 
diagnosing colorectal cancer was 72.13% using miR-200c only, and the specificity was 80.10%. B. According to the 
ROC curve analysis, when the cut-off value was 20.38, the sensitivity of diagnosing colorectal cancer was 74.26% 
using miR-125b only, and the specificity was 72.58%. C. According to the ROC curve analysis, when the cut-off value 
was 9.68, the sensitivity of diagnosing colorectal cancer was 84.72% using miR-200c combined with miR-125b, 
and the specificity was 78.12%.

promoting gene in colorectal cancer, whi- 
ch requires further biological experim- 
ents to verify our hypothesis According  
to the ROC curve analysis, miR-200c 
combined with miR-125b has a good  
sensitivity and specificity for the diagno-
sis of colorectal cancer. This suggests 
that miR-200c and miR-125b are expect-
ed to be an excellent indicator for the 
diagnosis of colorectal in the future. How- 
ever, miR-200c and miR-125b are not 
only abnormally expressed in colorectal 
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we will expand the sample size as soon as pos-
sible to verify the value of miR-200c and miR-
125b in the prognosis of colorectal cancer 
patients.

At present, there is a lack of convenient, effec-
tive and rapid methods for early diagnosis of 
tumors in the clinic. miRNA is a substance that 
can be detected in blood, plasma, body fluids 
and tissues, and is an extremely important 
direction for medical research. In this study, we 
investigated the expression of miR-200c and 
miR-125b in serum of patients with colorectal 
cancer in order to explore the application of 
miR-200c and miR-125b in colorectal cancer. 
However, due to insufficient experimental con-
ditions, there are still some shortcomings. For 
example, the research object size is small, 
which cannot be used for statistical analysis of 
big data. The study sample is relatively single, 
so it is impossible to further confirm the expres-
sion of miR-200c and miR-125b in the tissues 
and body fluids of colorectal cancer patients. 
The mechanism of miRr-200c and miRr-125b 
on colorectal cancer cells needs further experi-
mental investigation. The subjects of this study 
will be followed up for a longer time, and our 
experiment will be completed and improved 
continuously to obtain the best experimental 
results. 

In summary, miRr-200c was significantly lowly 
expressed in colorectal cancer and miRr-125b 
was significantly highly expressed in colorectal 

cancer. Both of them are involved in the occur-
rence and development of rectal cancer, and 
their combined detection is of high application 
value in the diagnosis of colorectal cancer. 
MiRr-200c and miRr-125b are expected to be  
a targeted index for the diagnosis and treat-
ment of colorectal cancer in the future.
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