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MicroRNA-186-5p downregulation inhibits
osteoarthritis development by targeting MAPK1
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Abstract. As a chronic degenerative joint disease, the char-
acteristics of osteoarthritis (OA) are degeneration of articular
cartilage, subchondral bone sclerosis and bone hyperplasia. It
has been reported that microRNA (miR)-186-5p serves a key
role in the development of various tumors, such as osteosar-
coma, non-small-cell lung cancer cells, glioma and colorectal
cancer. The present study aimed to investigate the effect of
miR-186-5p in OA. Different concentrations of IL-13 were
used to treat the human chondrocyte cell line CHON-001
to simulate inflammation, and CHON-001 cell injury was
assessed by detecting cell viability, apoptosis, caspase-3
activity and the levels of TNF-a, IL-8 and IL-6. Subsequently,
reverse transcription-quantitative PCR was performed to
measure miR-186-5p expression. The results demonstrated
that following IL-1f treatment, CHON-001 cell viability was
suppressed, apoptosis was promoted, the caspase-3 activity
was significantly enhanced and the release of TNF-a, IL-8 and
IL-6 was increased. In addition, IL-1f3 treatment significantly
upregulated miR-186-5p expression in CHON-001 cells. It was
also identified that MAPK1 was a target gene of miR-186-5p,
and was negatively regulated by miR-186-5p. miR-186
inhibitor and MAPK1-small interfering RNA (siRNA) were
transfected into CHON-001 cells to investigate the effect
of miR-186-5p on CHON-001 cell injury induced by IL-1f.
The results demonstrated that miR-186 inhibitor suppressed
the effects of IL-1 on CHON-001 cells, and these effects were
reversed by MAPK1-siRNA. In conclusion, the present results
indicated that miR-186-5p could attenuate IL-1B-induced
chondrocyte inflammation damage by increasing MAPK1
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expression, suggesting that miR-186-5p may be used as a
potential therapeutic target for OA.

Introduction

As a chronic degenerative joint disease, the characteristics
of osteoarthritis (OA) are degeneration of articular cartilage,
subchondral bone sclerosis and bone hyperplasia (1). OA
affects an estimated 10% of men and 18% of women >60 years
of age, worldwide (2). OA is affected by multiple factors, such
as age, sex, trauma history, obesity, heredity and joint defor-
mity (3). At present, the pathogenesis of OA remains largely
unknown. It is currently considered that the degeneration of
articular cartilage in OA is due to a decrease in the number of
chondrocytes, as well as a degradation of cartilage extracel-
lular matrix stimulated by cytokines and growth factors (4).
With the destruction of articular cartilage, the patient develops
joint pain, stiffness and ultimately loss of mobility. Early drug
relief symptoms and advanced joint replacement are the main
treatments for OA (5). However, there are disadvantages, such
as it is not applicable to all patients, and complications include
instability, dislocation, infection, loosening, lysis and fracture,
as well as adverse reactions to these treatments. Therefore, it
is critical to investigate the molecular mechanisms underlying
the development of OA and to provide markers of early OA
diagnosis and bio-therapeutic targets.

MicroRNAs (miRNAs/miRs) are a class of non-coding
short sequence RNAs of 18-25 nucleotides in length and
without an open reading frame, which are widely found in
eukaryotes (6). With the progress of research, the miRNA
maturation process and its functional roles have gradually
been identified. Incomplete base pairing between the miRNA
and the 3'-untranslated region (3'-UTR) of the target mRNA
can inhibit the expression of the target mRNA, and a complete
complementary interaction between miRNA and target
mRNA can result in mRNA degradation (7). miRNA also
serves a regulatory role in the pathophysiology of human life,
such as viral defense, cell proliferation and apoptosis, tumori-
genesis, invasion and migration (8). Studies have reported that
miRNAs serve key roles in maintaining homeostasis in the
cartilage (9,10). There is a significant difference of miRNA
expression (such as miR-146a-5p, miR-140 and miR-27b) in
chondrocytes between healthy individuals and patients with
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OA, which causes an imbalance of chondrocyte synthesis
and catabolism that leads to the development of OA (11-13).
These differentially expressed miRNAs may serve as predic-
tive biomarkers for OA or potential targets for targeted
therapies (13,14).

miR-186-5p has been reported to be associated with
numerous physiological processes, including migration,
invasion, proliferation and inflammation, as well as the devel-
opment of a number of diseases, such as cancer, ischemia
stroke and diabetic cardiomyopathy (15-17). miR-186-5p has
been studied in several malignancies, including non-small cell
lung cancer (15), glioma (18), hepatocellular carcinoma (19),
prostate cancer (20), lung adenocarcinoma (21), osteosar-
coma (22) and ovarian cancer (23). A previous study revealed
that miR-186 is downregulated in OA and its inhibition could
block chondrocyte apoptosis in mice with OA (24). However,
to the best of our knowledge, the role of miR-186-5p in OA
development is yet to be fully elucidated.

The aim of the present study was to investigate the roles of
miR-186-5p in the development of OA, as well as identify the
potential molecular mechanisms involved, in order to provide
a theoretical basis for OA treatment and a novel perspective
for clinical therapy. Currently, IL-1B-induced inflammatory
injury has been widely used to investigate OA in vitro, and
the human chondrocyte cell line CHON-001 is often used to
establish a model of chondrocyte inflammation injury (25-27).
Thus, in the present study, the role of miR-186-5p in
IL-1B-induced CHON-001 cell inflammatory injury was
examined, in order to evaluate the role of miR-186-5p in OA
development.

Materials and methods

Cell culture and treatment. The human chondrocyte cell line
CHON-001, derived from healthy human articular cartilage,
was obtained from the American Type Culture Collection.
Cells were cultured in DMEM (Gibco; Thermo Fisher
Scientific, Inc.), supplemented with 0.1 mg/ml G-418 (Gibco;
Thermo Fisher Scientific, Inc.) and 10% FBS (Gibco; Thermo
Fisher Scientific, Inc.), in a humidified atmosphere with
5% CO, at 37°C and passaged at a ratio of 1:5.

The recombinant human IL-1f (R&D Systems, Inc.; 0.1, 2,
5 and 10 ng/ml) was used to treat the CHON-001 cells at 37°C
for 12 h to induce cell inflammatory injury.

Cell transfection. CHON-001 cells were transfected with
100 nM miR-186-5p inhibitor (5-"AGCCCAAAAGGAGAA
UUCUUUG-3'; Guangzhou RiboBio Co., Ltd.), 100 nM
inhibitor control (5'-GCCUCCGGCUUCGCACCUCU-3";
Guangzhou RiboBio Co., Ltd.), 0.2 xM MAPKI-small
interfering RNA (siRNA; cat no. sc-35335; Santa Cruz
Biotechnology, Inc.), 0.2 uM control-siRNA (cat no. sc-36869;
Santa Cruz Biotechnology, Inc.), 100 nM miR-186-5p
inhibitor + 0.2 M control-siRNA or 100 nM miR-186-5p
inhibitor + 0.2 yM MAPKI1-siRNA, using Lipofectamine®
2000 (Invitrogen; Thermo Fisher Scientific, Inc.), according to
the manufacturer's protocol. At 48 h post-transfection, reverse
transcription-quantitative PCR (RT-qPCR) was performed
to detect the transfection efficiency. A total of 24 h after
cell transfection, the cells were subjected to treatment with

10 ng/ml1 IL-1f at 37°C for 12 h, and further experiments were
then performed.

Cell viability assay. Cell viability was assessed using a Cell
Counting Kit-8 (CCK-8; Dojindo Molecular Technologies,
Inc.) assay according to the manufacturer's instructions.
CHON-001 cells were seeded in a 96-well plate at a density
of 5x10° cells per well. Following administration, the CCK-8
solution (10 xl) was added to the culture medium, and cells
were incubated for 1 h at 37°C in humidified 95% air and
5% CO,. The absorbance was measured at 450 nm using a
microplate reader (Bio-Rad Laboratories, Inc.).

Cell apoptosis assay. Cell apoptosis analysis was performed
using an Annexin V-FITC and PI apoptosis detection kit
(Beyotime Institute of Biotechnology) according to the manu-
facturer's instructions. Following treatment, cells (10°) were
collected and washed in PBS. Cells were then suspended in
binding buffer containing 10 xl Annexin V-FITC and 5 pul PI,
which was followed by incubation for 1 h at room temperature
in the dark. Flow cytometry analysis was performed using a
FACScan flow cytometer (Beckman Coulter, Inc.) to detect
cell apoptosis (the percentage of early + late apoptotic cells).
Data were analyzed using FlowJo software (version 7.6.1;
FlowJo LLC).

ELISA. ELISA was used to detect the levels of TNF-a,
IL-6 and IL-8 in the supernatant of CHON-001 cell culture
medium. The supernatant of CHON-001 cell culture medium
was collected via centrifugation (500 x g; 5 min; 4°C). ELISA
kits (Beyotime Institute of Biotechnology) were used to
detect TNF-a (cat. no. PT518), IL-6 (cat. no. PI330) and IL-8
(cat. no. PI640) release in the supernatant of cells, following
the manufacturer's instructions of each kit. To calculate the
corresponding concentration of the sample, the A450 value
was detected using the FLUOstar® Omega Microplate reader
(BMG Labtech GmbH) (28).

Determination of caspase-3 activity. Trypsin was used to
detach the treated CHON-001 cells from the culture medium.
CHON-001 cells were collected via centrifugation (600 x g;
4°C; 5 min). Subsequently, caspase-3 activity was determined
using caspase-3 activity assay kit (Beyotime Institute of
Biotechnology), according to the manufacturer's protocols.
To evaluate the caspase-3 activity, the wavelength at 405 nm
was detected using an automatic microplate reader (ELX800;
BioTek Instruments Inc.). In total, one unit is the amount of
enzyme that will cleave 1.0 nmol of the colorimetric substrate
Ac-DEVD-pNA [L-Asparagine,N-acetyl-L-a-aspartyl-L-a-gl
utamyl-L-valyl-N-(4-nitrophenyl)-(9CI)] per h at 37°C under
saturated substrate concentrations (29).

RT-qPCR. TRIzol® reagent (Invitrogen; Thermo Fisher
Scientific, Inc.) was used to isolate the total RNA from treated
CHON-001 cells, following the manufacturer's instructions.
miScript IT Reverse Transcription kit (Qiagen GmbH) and
miSCRIPT SYBR-Green PCR kit (Qiagen GmbH) were
used to analyze miRNA expression as per the manufacturer's
protocols. For mRNA detection, PrimeScript™ RT reagent kit
(Takara Bio, Inc.) was used for RT, and then qPCR analysis was
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performed using the SYBR Premix Ex Taq™ II (Tli RNaseH
Plus) kit (Takara Bio, Inc.), according to the manufacturer's
protocol. The reaction conditions for RT were as follows:
70°C for 5 min, 37°C for 5 min and 42°C for 60 min. The
following thermocycling conditions were used for the qPCR:
Initial denaturation for 5 min at 95°C; followed by 37 cycles of
denaturation at 95°C for 10 sec, annealing at 60°C for 30 sec
and extension at 72°C for 34 sec. U6 was used to normalize the
expression of miR-186-5p, and GAPDH was used to normalize
MAPKI1 mRNA expression. The primer sequences used for
the PCR were listed as follows: U6 forward, 5'-GCTTCGGCA
GCACATATACTAAAAT-3' and reverse, 5-CGCTTCACG
AATTTGCGTGTCAT-3"; GAPDH forward, 5'-CTTTGG
TATCGTGGAAGGACTC-3' and reverse, 5'-GTAGAGGCA
GGGATGATGTTCT-3"; miR-186-5p forward, 5'-AAGAAT
TCTCCTTTTGGGCT-3' and reverse, 5'-GTGCGTGTCGTG
GAGTCG-3"; and MAPKI1 forward, 5-GTCGCCATCAAG
AAAATCAGC-3', and reverse 5'-GGAAGGTTTGAGGTC
ACGGT-3'. The 224% method (30) was used to calculate the
expression of target genes.

Dual-luciferase reporter gene assay. TargetScan 7.2
(http://www.targetscan.org/vert_72/) was used to predict the
target of miR-186-5p, and the results suggested a binding
site of miR-186-5p in the 3'-UTR of the MAPKI1 gene.
Subsequently, it was verified that MAPK1 was a target gene
of miR-186-5p using the dual-luciferase reporter gene assay.
The pmirGLO vector (1 ng; Promega Corporation) containing
a mutant type or wild-type 3'-UTR of MAPK1 was co-trans-
fected with the 100 nM miR-186-5p mimic or 100 nM mimic
control into CHON-001 cells for 48 h using Lipofectamine®
2000 (Invitrogen; Thermo Fisher Scientific, Inc.), according
to the manufacturer's protocol. The relative luciferase activity
was measured using a Dual-Luciferase reporter assay system
(Promega Corporation), according to the manufacturer's
protocols. Luciferase activity was normalized to the Renilla
luciferase activity.

Western blot analysis. RIPA lysis buffer (Beyotime Institute
of Biotechnology) and protease inhibitor (Beyotime Institute
of Biotechnology) were used to extract the proteins from cells.
A BCA protein assay was then used to quantify the proteins.
Equal amounts of protein (35 ug/lane) were separated via
12% SDS-PAGE and then transferred to PVDF membranes.
Subsequently, the membranes were blocked with 5% non-fat
milk at room temperature for 90 min and incubated with
primary antibodies: MAPKI1 (cat. no. ab205819; 1:1,000;
Abcam) and GAPDH (cat. no. 5174; 1:1,000; Cell Signaling
Technology, Inc.) at 4°C overnight. This was followed by
incubation with anti-rabbit horseradish peroxidase-conjugated
immunoglobulin G secondary antibody (cat no. 7074; 1:2,000;
Cell Signaling Technology, Inc.) at room temperature for 2 h.
Finally, an enhanced chemiluminescence detection system
(Applygen Technologies, Inc.) was used to observe the protein
bands. For densitometry detection, analysis with ImageJ 1.38X
software (National Institutes of Health) was performed.

Statistical analysis. All experiments were repeated three
times, and data are presented as the mean + SD. GraphPad 6.0
(Graph Pad Software, Inc.) was used to perform the statistical
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analyses, and unpaired Student's t-test or one-way ANOVA
with Tukey's post hoc test were used to analyze differ-
ences between groups. P<0.05 was considered to indicate a
statistically significant difference.

Results

IL-1§3 induces chondrocyte inflammatory injury and promotes
miR-186-5p expression in vitro. Different concentrations of
IL-1B (0.1, 2, 5 and 10 ng/ml) were used to treat human chon-
drocyte CHON-001 cells for 12 h. The results demonstrated
that the treatments with 5 and 10 ng/ml IL-1p significantly
decreased CHON-001 cell viability (Fig. 1A). Therefore, 5 and
10 ng/ml IL-1p were used as the effective concentrations for the
further experiments. Subsequently, cell apoptosis assay results
suggested that the treatment with 5 and 10 ng/ml IL-1p signifi-
cantly induced CHON-001 cell apoptosis (Fig. 1B and C), as
well as promoted the activity of caspase-3 in CHON-001 cells
(Fig. 1D).

To confirm that treatment with IL-1f could induce the
inflammatory response of CHON-001 cells, the levels of
TNF-a, IL-8 and IL-6 were then examined. It was found
that following exposure to IL-1f (5 or 10 ng/ml), the levels of
TNF-a, IL-8 and IL-6 were increased (Fig. 1E). These results
indicated that treatment with IL-1p induced inflammatory
injury of CHON-0001 cells. In addition, it was identified that
the expression of miR-186-5p was significantly increased in
IL-1B-treated CHON-0001 cells at concentrations of 5 and
10 ng/ml (Fig. 1F).

MAPKI is a target gene of miR-186-5p, and its expression
is decreased significantly in chondrocytes treated with IL-10.
Based on the information provided by TargetScan, binding
sites between miR-186-5p and MAPK1 were identified
(Fig. 2A), and then a Dual-Luciferase reporter gene assay
was used to verify these results. miR-186-5p overexpression
significantly decreased the luciferase activity of the wild-type
MAPKI1 3'-UTR reporter. However, miR-186-5p overexpres-
sion had no significant effect on the luciferase activity of the
mutant MAPK1 3'-UTR reporter (Fig. 2B). Overall, these
results suggested that MAPK1 was a direct target gene of
miR-186-5p.

Subsequently, 5 and 10 ng/ml IL-1p was used to treat
CHON-001 cells for 12 h, and the expression of MAPK1 was
detected using RT-qPCR and western blot analysis. It was
demonstrated that 5 and 10 ng/ml IL-1f significantly decreased
the expression of MAPK1 in CHON-001 cells (Fig. 2C and D).

Inhibition of miR-186-5p decreases the chondrocyte inflam-
matory injury induced by IL-18. The effect of miR-186-5p
inhibition on chondrocytes induced by IL-1f (10 ng/ml) was
then investigated. Inhibitor control, miR-186-5p inhibitor,
MAPKI1-siRNA, control-siRNA, miR-186-5p inhibitor +
control-siRNA and miR-186-5p inhibitor + MAPK1-siRNA
were transfected into CHON-001 cells. RT-qPCR results
demonstrated that miR-186-5p inhibitor significantly
decreased the expression of miR-186-5p in CHON-001 cells
(Fig. 3A). MAPK1-siRNA significantly inhibited MAPK1
mRNA expression in CHON-001 cells (Fig. 3B). Furthermore,
the miR-186-5p inhibitor significantly increased protein and
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Figure 1. Effect of IL-18 on chondrocyte inflammation and miR-186-5p expression. Different concentrations of IL-13 (0.1, 2,5 and 10 ng/ml) were used to treat
CHON-001 cells for 12 h, and then Cell Counting Kit-8 analysis was used to detect cell viability. (A) Effect of different concentrations of IL-1 on CHON-001
viability. (B) Flow cytometric analysis was used to examine the (C) effect of 5 and 10 ng/ml IL-13 on CHON-001 cell apoptosis. (D) Effect of 5 and 10 ng/ml
IL-1P on the activity of caspase-3. (E) Effect of 5 and 10 ng/ml IL-1f on the levels of three inflammation cytokines, TNF-a, IL-8 and IL-6, was determined
using ELISA. (F) Reverse transcription-quantitative PCR was used to detect the effect of IL-1p (0.1, 2, 5 and 10 ng/ml) on miR-186-5p expression. "P<0.05,

“P<0.01 vs. 0 ng/ml IL-1B. miR-186-5p, microRNA-186-5p.

mRNA expression levels of MAPK1 in CHON-001 cells,
which was reversed by MAPK1-siRNA (Fig. 3C and D).

Results of the cell viability assay demonstrated that,
compared with the IL-1p (10 ng/ml) treatment group, trans-
fection with miR-186-5p inhibitor significantly increased cell
viability (Fig. 4A), decreased cell apoptosis (Fig. 4B and C) and
inhibited the activity of caspase-3 (Fig. 4D). All these changes
were significantly reversed by MAPK1-siRNA (Fig. 4A-D).

Compared with the IL-1f (10 ng/ml) treatment group,
transfection with miR-186-5p inhibitor significantly decreased
the release of IL-6 (Fig. 5A), IL-8 (Fig. 5B) and TNF-a
(Fig. 5C) in CHON-001 cell culture medium, and this effect
was significantly reversed by MAPK1-siRNA.

Finally, it was identified that, compared with the IL-1p
(10 ng/ml) treatment group, miR-186-5p inhibitor transfection
significantly increased the expression of MAPKI1, which was
significantly reversed by MAPK1-siRNA (Fig. 6).

Discussion

A key pathogenic factor of OA is inflammation; it has been
reported that there is a positive correlation between OA
severity and the expression of the pro-inflammatory cytokine
IL-1B (31).

The present study established an OA model using
CHON-001 chondrocytes induced by IL-1p in vitro. The
results suggested that 5 and 10 ng/ml IL-1f could induce
effects of cell inflammation, such as decreasing cell viability,
as well as promoting cell apoptosis and the expression levels
of inflammatory factors.

A previous study reported that miRNAs regulate 100s of
genes, such as ADAM metallopeptidase with thrombospondin
type 1 motif 5, MMP-13 and insulin like growth factor binding
protein 5) that are involved in homeostasis, cartilage develop-
ment and OA pathology (32). Due to their ability to regulate
cell apoptosis and reactive oxygen species, miRNAs serve
important roles in the abnormal autophagy response of OA
chondrocytes (33). Wu et al (33) reviewed numerous studies
and revealed that >25 types of miRNAs are involved in the
development of cartilage and OA, particularly in regulating
proteolytic enzyme synthesis and chondrocyte hypertrophy.
In addition, certain OA cartilage signal transduction pathways
are regulated by miRNAs, such as the TGF-f3, bone morpho-
genetic protein family, inducible nitric oxide synthase IL-1,
MMP and TNF-a pathways (34). Cong et al (35) reviewed
published reports and reported that numerous miRNAs are
differentially expressed in OA, where upregulated miRNAs
are mainly involved in biological processes occurring in the
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Figure 4. Effect of miR-186-5p inhibitor on IL-1f3-induced-chondrocyte apoptosis. IL-1p (10 ng/ml) was used to treat the transfected chondrocytes for 12 h.
(A) Cell viability of CHON-001 cells induced by IL-1p. (B) Flow cytometry was used to assess (C) cell apoptosis of CHON-001 cells induced by IL-1f.
(D) Activity of caspase-3 in CHON-001 cells induced by IL-1B. “P<0.01 vs. Control; #P<0. 01 vs. IL-1f + inhibitor control; ¥4P<0.01 vs. IL-1f + miR-186
inhibitor + control-siRNA. miR-186-5p, microRNA-186-5p; siRNA, small interfering RNA.

nucleus, and downregulated miRNAs are primary involved in  roles in the beginning and development of OA. Specifically,
the transcriptional process, indicating that miRNAs exert key = miR-140, miR-9, miR-34a, miR-558, miR-27, miR-602 and
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Figure 5. Effect of miR-186-5p inhibitor on IL-1B-induced-chondrocyte inflammation. IL-1f (10 ng/ml) was used to treat the transfected chondrocytes for 12 h.
The levels of inflammatory cytokines in the supernatant of CHON-001 cell culture medium were detected using ELISA. Effect of miR-186-5p inhibitor on the
release of (A) IL-6, (B) IL-8 and (C) TNF-o.. “P<0.01 vs. Control; #P<0.01 vs. IL-1f + inhibitor control; ¥P<0.05, **P<0.01 vs. IL-1p + miR-186 inhibitor +

control-siRNA. siRNA, small interfering RNA; miR-186-5p, microRNA-186-5p.
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Figure 6. Effect of miR-186-5p inhibitor on MAPK1 expression in IL-1p3-induced-chondrocytes. IL-1f (10 ng/ml) was used to treat the transfected chon-
drocytes for 12 h. Effect of miR-186 inhibitor on the (A) protein and (B) mRNA expression levels of MAPKI1 in IL-1f3-induced-chondrocytes. “P<0.01 vs.
Control; #P<0.01 vs. IL-1f + inhibitor control; “4P<0.01 vs. IL-1f + miR-186 inhibitor + control-siRNA. miR-186-5p, microRNA-186-5p; siRNA, small

interfering RNA.

miR-146a are abnormally expressed in OA and serve important
roles in the pathological processes of OA (36).

The present study identified that in chondrocytes admin-
istrated IL-1pB, miR-186-5p expression was upregulated. This
aberrant expression suggested that miR-186-5p may regulate
the inflammatory response in chondrocytes. miR-186-5p is
tumor specific, and it serves a carcinogenic or inhibitory role
in different tumors (19,21-23). miR-186-5p has different effects
on the regulation of apoptosis in multiple types of cells or under
varying conditions (16,17,24,37). For example, miR-186-5p
promotes apoptosis in an oxygen and glucose depriva-
tion/reperfusion cell model (16), while miR-186-5p attenuates
high glucose-induced apoptosis by regulating Toll-like receptor
3 in cardiomyocytes (37). Inhibition of miR-186-5p contributes
to high glucose-induced cytotoxicity and apoptosis in AC16
cardiomyocytes (17). Moreover, miR-186 has been reported to
inhibit primary mouse chondrocyte apoptosis (24). The present

study also investigated the effect of miR-186-5p on the inflam-
matory injury of chondrocytes induced by IL-1f3. Contrary
to previous findings that miR-186 upregulation inhibits
chondrocyte apoptosis (24), the present results suggested that
the miR-186-5p inhibitor suppressed chondrocyte apoptosis
induced by IL-1f. This opposite result may be due to the
different environmental conditions of the chondrocytes. The
previous study focused on investigating the effect of miR-186
on primary mouse chondrocyte apoptosis (24), while the
current study examined the effects of miR-186-5p on IL-1
induced human chondrocyte cell (CHON-001) apoptosis. This
controversy requires additional in-depth study.

The present results indicated that the miR-186-5p inhibitor
repressed the inflammatory response in IL-1p induced
CHON-001 cells, suggesting that a treatment strategy for
OA may be the downregulation of miR-186-5p. Moreover,
the present findings demonstrated that miR-186-5p may
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negatively regulate MAPK1 expression in the inflammatory
response of chondrocytes, ultimately affecting OA. It is worth
noting that IL-1f can induce production of inflammatory
cytokines, such as IL-6 and TNF-a, by activating p38 MAPK
signaling in chondrocytes (38,39). Park et al (38) reported that
IL-1p-induced MAPKSs activation in SW1353 chondrocytes,
while Sun ef al (40) revealed that IL-1f treatment significantly
activated the p38, JNK and ERK pathway in primary chondro-
cytes. However, the present study demonstrated IL-1f inhibited
MAPKI1 expression in CHON-001 cell line, and this effect
was reversed by miR-186-5p inhibitor. In fact, CHON-001
has different features from the primary chondrocytes (41).
The present study only used the CHON-001 cell line, and >1
cell line, such as primary chondrocytes, should be included
in future studies to further validate the current results; this
was a limitation of the present study. Moreover, chondrocytes
may change their phenotype during culturing, and whether
CHON-001 cells remained as chondrocytes was not identified
in the current study, which was another limitation.

In conclusion, the present study used IL-1p to stimulate
human inflammatory chondrocytes in vitro, and it was
identified that upregulated miR-186-5p may regulate the
inflammatory response. Furthermore, it was demonstrated
that suppression of miR-186-5p could treat OA by increasing
MAPKI expression.
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