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ABSTRACT
Objective: To investigate the correlation between miRNA-10a expression and serum TNF-α and IL-6 levels in patients with
inflammatory bowel disease and its diagnostic value.
Methods: 65 patients with inflammatory bowel disease treated in our hospital from May 2017 to September 2018 were selected
as observation group, and other 65 patients without digestive system diseases were selected as control group. The expression of miRNA-10a in intestinal mucosa, serum and peripheral blood mononuclear cells (PBMC), serum tumor necrosis factor α (TNF-α) and
interleukin 6 (IL-6) levels were detected by fluorescence quantitative PCR (FQ-PCR). Pearson correlation test was used to analyze
the correlation between miRNA-10a expression and serum TNF-α and IL-6 levels. ROC curve was used to evaluate the value of miRNA-10a in the diagnosis of inflammatory bowel disease.
Results: Compared with the control group, the relative expression of miRNA-10a in serum and PBMC in UC patients and CD
patients in the observation group was significantly lower than that in the control group, and the levels of TNF-α and IL-6 in the serum
of UC patients and CD patients in the observation group were significantly higher than those in the control group (P<0.05), and the
expression of miRNA-10a was positively correlated with the levels of serum TNF-α and IL-6 (r = 0.538, 0.613, P<0.01). The results of
ROC curve showed that the area under the curve of miRNA-10a was 0.891 (95%CI: 0.810~0.971), the sensitivity was 90.8%, and the
specificity was 93.3%.
Conclusion: The expression of miRNA-10a in patients with inflammatory bowel disease is significantly higher than that in
healthy patients, and is closely related to the levels of TNF-α and IL-6 in serum of inflammatory factors. The sensitivity and specificity
of miRNA-10a expression in the diagnosis of IBD are higher. It may be a new target for IBD therapy.
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Introduction
Inflammatory bowel disease (IBD) is a common
digestive system disease, and the pathogenesis is not
clear, mainly including ulcerative colitis (Ulcerative,
UC) and Ceohn disease (CD)(1). Immune abnormality and genetic factors in the intestinal mucosa are
the main factors of IBD. The relationship between
the changes of the intestinal mucosa and the development of the continuous infection of the susceptible population is closely related to the occurrence
and development of the disease(2). The microRNA
(miRNA) is a class of small-molecule non-coding
single-chain RNA (miRNA) which is found in eukaryotes and has a length of about 20-25 nucleo-

tides. MiRNA can further regulate the differentiation
and function of the immune cells and improve the
intestinal mucosa barrier function(3). The expression
of miRNA-10a was found in the intestinal epithelial
cells of the mice with enteritis and the expression of
IL-12/ IL-23 p40 in the intestinal epithelial cells of
the mice(4). In addition, the expression of the intestinal miRNA can also promote the high expression
of the miR-146b and the miR-155 by affecting the
IL-23 and the receptor thereof, release a plurality of
inflammatory cytokines such as IL-6, TNF-α and the
like, and attack the intestinal tract; and meanwhile,
the inflammatory cytokine can lead to the activity
of the nitric oxide synthase to be enhanced, and the
intestinal inflammation reaction is aggravated(5).

3196			

The relationship between the expression of
miRNA-10a and the level of TNF-α and IL-6 in the
patients with inflammatory bowel disease was studied, and the application value of miRNA-10a in the
diagnosis of IBD was analyzed.
Materials and methods
General Information
65 patients with inflammatory bowel disease
treated in our hospital from May 2017 to September 2018 were selected as the observation group,
and all the patients were in accordance with the relevant diagnostic criteria of the inflammatory bowel disease(6) developed by the Society of Digestive
Diseases of the Chinese Medical Association. The
study has been approved by the Ethics Committee
of the Hospital, and all patients and control subjects
have signed the informed consent form prior to the
withdrawal. Among them,40 were UC, 24 in male,
16 in female, age (38.77±9.21) years, 25 in CD, 13
in male, 12 in female, age (34.15±7.68) years, and
in the same period,65 of the patients with medical
history and physical examination without digestive
system disease were control group, of which 34 were
male. 31 cases were female, age (41.62±9.45) years.
Exclusion criteria:
• The combination of severe liver and kidney
function is not complete;
• Other autoimmune diseases and infectious
diseases are combined;
• Gastrointestinal motility is used within 1 month
prior to the prenatal examination, and other factors
which can affect the intestinal flora and the like;
• The withdrawal of the clinical data in the middle of the study, leading to the missing of the clinical
data. There was no significant difference in the average age and gender distribution of the two groups
(P> 0.05).
Method
Specimen Collection
The samples of the peripheral blood mononuclear cells of all patients and all the patients with
colonoscopy and the colon mucosa of the healthy
physical examination were collected, and the fasting
venous blood in the morning of the patient was extracted for 5 ml, and the supernatant was taken to be
examined after centrifugation.
Main Reagents
Tissue cell culture solution, double antibody,
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fetal bovine serum (Beijing Life Technologies
Corporation); miRcute miRNA extraction and separation kit, fluorescence detection kit, miRNA-10a
and internal control primer (Beijing Tigen Biochemical Technology); reverse transcription kit
(Invitrogen, USA); Human lymphocyte separator
(GE Healthcare).
Determination of miRNA-10a content
The samples of all the intestinal mucosa endoscope are taken out from a -80℃ refrigerator to
be detected in a vacuum cup filled with liquid nitrogen, and the sample is added into the liquid nitrogen
holding tissue to be hard and crisp to be sufficiently
ground to the powder when the RNA is extracted.
The extraction procedures of intestinal mucosa, serum and PBMC RNA are described with reference to
the instructions of the kit. The RNA extracted from
the intestinal mucosa specimen, the serum and the
PBMC is put into a PCR instrument, and is carried
out at 37℃ for 60 minutes, and the miRNA reverse
transcription process follows the operation of the
first strand synthesis kit of the cDNA.
Determination of Inflammatory Factors
The serum TNF-α and IL-6 levels in the two
groups were completed by the automatic biochemical analyzer of our hospital. The collected blood
of the patients was centrifuged at 3000 rpm for 15
min, and the supernatant was taken, and the levels
of TNF-α and IL-6 were detected by enzyme-linked
immunosorbent assay (ELISA).
Statistical Methods
The whole study data were analyzed for statistical analysis using the SPSS20.0 software package. The standard deviation (x̅ ±s) was used for the
measurement data, and t-test was adopted between
the groups; [n (%)] was used for counting the data,
and the comparison between the groups was carried
out by the standard deviation test. Pearson correlation analysis was used to assess the value of miRNA-10a in the diagnosis of inflammatory bowel
disease by ROC, and P<0.05 was considered to be
of statistical significance.
Results
Expression of miRNA-10a in the Tissues of
Two Groups of Patients
Compared with the control group, the relative
expression of miRNA-10a in the intestinal muco-

The correlation between mirna-10a expression and serum TNF- Α and IL-6 levels in patients with inflammatory...

3197

sa, serum and PBMC of patients with UC and CD
decreased significantly (P<0.05), and there was no
significant difference in the expression of miRNA-10a between patients with UC and CD (P>
0.05). See Table 1.
Group

n

Intestinal mucosa

Serum

PBMC

UC group

40

0.35±0.04*

7.02±0.52*

5.52±0.44*

CD group

25

0.41±0.04*

8.48±2.05*

4.84±0.52*

Control group

65

2.08±0.27

62.67±11.04

22.13±4.57

F

778.020

322.319

184.406

P

<0.001

<0.001

<0.001

Observation group

Table. 1: Expression of miRNA-10a in the tissues of two
groups of patients (x̅±s).

Figure 1: Trend of correlation between miRNA-10a
expression and serum TNF-α.

Note: *means P<0.05 compared with the control group.

Comparison of Serum TNF- A and IL-6 Levels between the Two Groups
Compared with the control group, serum
TNF-α and IL-6 levels in UC patients and CD patients in the observation group were significantly
increased (P<0.05), while there was no statistically significant difference in serum TNF-α and IL-6
levels between UC patients and CD patients in the
observation group (P>0.05). See table 2.
Group

n

TNF-α (ng/L)

IL-6 (ng/L)

UC group

40

61.53±4.27*

72.34±6.87*

CD group

25

60.87±4.16*

71.17±6.71*

Control group

65

Observation group

22.26±2.45

29.41±2.28

F

17.886

63.931

P

<0.001

<0.001

Table. 2: Comparison of serum TNF-α and IL-6 levels
between the two groups (x̅±s).

Correlation Analysis between miRNA-10a
Expression and Serum TNF-α and IL-6 Levels
Correlation analysis results showed that the
expression of miRNA-10a was negatively correlated with serum TNF-α and IL-6 levels (r=-0.538,
-0.613, P<0.01), as shown in figure 1 and 2.
Application Value of miRNA-10a Expression
in Diagnosis of Inflammatory Bowel Disease
ROC curve results showed that the area under
the curve for the diagnosis of IBD by miRNA-10a
was 0.891 (95%CI: 0.810-0.971), the sensitivity was
90.8%, and the specificity was 93.3%, which could be
used as biomarkers for the diagnosis of IBD.

Figure 2: Trend of correlation between miRNA-10a
expression and serum IL-6.

Discussion
Inflammatory bowel disease (IBD) is the common diseases of the digestive system in our country,
usually involving the ileum and rectum and colon,
and clinical often characterized by diarrhea, abdominal pain, some patients blood. With the further
research of its pathogenesis, many scholars believe
that is the susceptible factors and the combination
of immune dysfunction in susceptible people. Recent research has also attached great importance to
the role of intestinal epithelial cells in immune inflammation, and this effect can be reflected in the
abnormal gene expression changes, and with IBD,
with a better understanding of the cellular and molecular pathogenesis can through gene therapy to
cure the disease completely(7-8). MinRNA expression
of certain genes have certain regulation, it is more
and more used to study the pathogenesis of many
diseases, including IBD, minRNA involved in immune regulation, and can further adjust the intestinal
immune system and intestinal mucosal barrier func-
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tion. Its role in innate and adaptive immunity has
become the focus of the clinical study. MinRNA as
an activity indicator established in the treatment of
patients with IBD has been direction in some clinical
study(9). In this study, the expression of miRNA-10a
and serum TNF-α and IL-6 levels were analyzed to
explore their clinical significance in the pathogenesis of IBD.
Small RNA (minRNA) as a new kind of endogenous non-coding RNA, is the key to the gene
expression regulation factor, and signal transduction
and cell proliferation, differentiation and apoptosis
is closely related to the process. Small RNA could
have been important Bridges between the body and
intestinal flora. Gut microbiota can be combined
with toll-like receptor (TLR), and regulate minRNA generation(10-11). Data shows minRNA in IBD
patients exist in the peripheral blood and target organ specificity expression, its rich content in the
intestinal mucosa, is the key factor of the intestinal
barrier and immune regulating(12). Since the pathogenesis of IBD is not clear, it has been shown that
under the continuous action of antigen stimulation
and immune regulation, the expression of mRNA is
targeted to regulate and participate in the process of
intestinal chronic inflammatory response(13).
Inflammatory factors play a role in regulating
cell function and maintaining physiological balance
of the body. Pro-inflammatory factor IL-6 is a multi-directional cytokine produced by endothelial cells
and T cells. Its overexpression can affect electrolyte
secretion of intestinal epithelial cells, increase cell
permeability, and release a large number of neutrophils to infiltrate into inflammatory sites(14). TNF-α
is a pro-inflammatory factor secreted by activated
mononuclear macrophages, which can lead to mucosal microcirculation disorder and reduce the barrier function of gastrointestinal mucosa by inducing
the formation of thrombin. It has been shown that
TNF-α is significantly highly expressed in the damaged intestinal mucosa, and its content gradually
increases with the increase of the damaged area(15).
Some scholars have found that reducing TNF-α and
IL-6 levels in mice can significantly improve the
progress of ulcerative colitis in mice in animal experiments(16).
The results of this study showed that compared
with the control group, the relative expression of
miRNA-10a in intestinal mucosa, serum and PBMC
of UC patients and CD patients in the observation
group was significantly reduced (P<0.05). This indicates that the expression of miRNA-10a in different

Yingqi Shi, Jianwei Qiu et Al

tissues is significantly different, and the expression
of miRNA-10a in peripheral blood monocytes is significantly reduced, which indicates that the lack of
expression of miRNA-10a in the immune system of
the whole body further aggravates the disease progression of patients. Serum TNF-α and IL-6 levels
in patients with UC and CD in the observation group
were significantly higher than those in the control
group (P<0.05). The overexpression of TNF-α and
IL-6 enhances the cellular immune response and
worsens the intestinal mucosal injury in INB patients. Correlation analysis results showed that miRNA-10a expression was negatively correlated with
serum TNF-α and IL-6 levels (r=-0.538, -0.613,
P<0.01), suggesting that miRNA-10a expression
and inflammatory factors play a systematic role
in mediating IBD.ROC curve results showed that
the area under the curve for the diagnosis of IBD
by miRNA-10a was 0.891 (95%CI: 0.810-0.971),
the sensitivity was 90.8%, and the specificity was
93.3%, which could be used as the sensitivity index
for clinical detection of IBD.
In summary, miRNA-10a expression in inflammatory bowel disease patients was significantly
increased compared with healthy patients, and was
closely correlated with serum TNF-α and IL-6 levels
of inflammatory factors. The sensitivity and specificity of miRNA-10a expression in the diagnosis of
IBD were both high. It can provide new ideas for the
diagnosis and treatment of IBD.
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