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Abstract. Osteoarthritis (OA) is a type of degenerative joint 
disease that affects the health of the elderly. OA is character-
ized by articular cartilage degradation and joint inflammation. 
The present study aimed to investigate the role and mechanism 
of microRNA‑let‑7a (Let‑7a) in OA by examining its role in 
lipopolysaccharide  (LPS)‑induced cartilage inflammatory 
injury in ATDC5 cells. ATDC5 cells were treated with various 
concentrations of LPS. The present results suggested that 5 and 
10 µg/ml LPS significantly inhibited ATDC5 cell viability, and 
5 µg/ml LPS was selected for further experiments. Reverse 
transcription‑quantitative PCR (RT‑qPCR) results suggested that 
treatment with LPS significantly induced the expression levels of 
multiple inflammatory factors, including tumor necrosis factor‑α 
(TNF‑α), interleukin (IL)‑1β, IL‑6 and IL‑8, and increased the 
expression level of Let‑7a in ATDC5 cells. IL‑6 receptor (IL‑6R) 
was identified to be a direct target of Let‑7a using TargetScan 
and a dual‑luciferase reporter assay. Subsequently, Cell Counting 
Kit‑8 and flow cytometry analyses identified that Let‑7a inhibitor 
could significantly promote cell viability and reduce cell apop-
tosis in ATDC5 cells treated with LPS, and these effects could be 
reversed by transfection with small interfering (si)RNA‑IL‑6R. 
ELISA was used to examine the expression of inflamma-
tory factors in ATDC5 cells following treatment with LPS. 
Additionally, RT‑qPCR and western blotting were performed 
to detect the mRNA and protein expression level of IL‑6R and 
STAT3. The present results suggested that Let‑7a inhibitor signif-
icantly reduced the expression level of TNF‑α, IL‑1β, IL‑6 and 
IL‑8 in ATDC5 cells, and this effect was reversed by transfecting 
siRNA‑IL‑6R. Moreover, RT‑qPCR and western blot assay 
results suggested that Let‑7a inhibitor significantly increased the 

expression level of IL‑6R and phosphorylated STAT3, and these 
effects could be reversed by siRNA‑IL‑6R. Collectively, Let‑7a 
inhibitor increased cell proliferation, reduced apoptosis and 
inhibited inflammatory response in ATDC5 cells treated with 
LPS. The present study provided a new potential therapeutic 
target for OA treatment.

Introduction

Osteoarthritis (OA) is a chronic progressive bone and joint 
disease caused by articular cartilage degeneration and bone 
hyperplasia (1). An epidemiological study demonstrated that 
the incidence rates of OA are 44‑70 and 60‑70% in patients >55 
and >65 years old, respectively (2). MicroRNAs (miRNAs) 
are a class of non‑coding small RNAs that have been found 
to act as oncogenes or tumor suppressors during the develop-
ment of tumors (3), and a previous study have shown that the 
expression of tumor‑related miRNAs is associated with tumor 
occurrence and prognosis (4). miRNAs can regulate the prolif-
eration, differentiation and apoptosis of tumor cells, affecting 
cell cycle and terminal differentiation (5,6). The occurrence of 
various types of tumors is associated with miRNA dysregula-
tion (5,7). Therefore, investigating the regulatory mechanism 
of miRNAs is important for tumor pathogenesis and medical 
diagnosis (8,9). Importantly, an increasing number of studies 
have shown that miRNAs serve an important role in the occur-
rence and development of OA (10‑12).

miRNA‑let‑7a (Let‑7a) is the second identified miRNA (13). 
It has been reported that Let‑7 is significantly downregulated 
in various tumor cells, such as ovarian cancer (14) and breast 
cancer (15). However, to the best of our knowledge, a limited 
number of studies examined the role of Let‑7 in OA.

OA is an inflammatory disease characterized by articular 
cartilage degradation and joint inflammation (16‑18), and apop-
tosis of chondrocytes is one of the main pathological features 
of OA (19,20). LPS‑induced chondrocyte cell inflammatory 
injury has been widely used as an in vitro model to investigate 
OA (21‑23). The aim of the present study was to investigate 
the role of let‑7 in an in vitro model of OA induced by LPS. 
Additionally, the present study aimed to examine the effects 
of let‑7 on chondrocyte cell proliferation and apoptosis. The 
identification of the mechanism associated with let‑7 provided 
a theoretical basis for the development of new strategies for the 
prevention and treatment of OA.
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Materials and methods

Cell culture. ATDC5 cells were purchased from the Cell Bank 
of Shanghai Institute of Cell Biology. Cells were cultured in 
75 cm2 flasks with DMEM (Gibco; Thermo Fisher Scientific, 
Inc.) supplemented with 10% FBS (Gibco; Thermo Fisher 
Scientific, Inc.), 100 U /ml penicillin, (Nanjing Sunshine 
Biotechnology Co., Ltd.) and 100 µg/ml streptomycin (Nanjing 
Sunshine Biotechnology Co., Ltd.). Cells were incubated at 
37˚C with 5% CO2. LPS treatment was performed when cell 
confluency reached 75%. Cells were treated for 5 h with LPS 
(Beyotime Institute of Biotechnology) at various concentra-
tions (0, 1, 5 and 10 µg/ml). Cell counting Kit‑8 (CCK‑8; 
Sigma‑Aldrich; Merck KGaA) was used to detect cell viability.

Reverse transcription‑quantitative PCR (RT‑qPCR). Total RNA 
was extracted from 1x106 ATDC5 cells using TRIzol reagent 
(Invitrogen; Thermo Fisher Scientific, Inc.) according to the 
manufacturer's protocol. The concentration of RNA was detected 
using a NanoDrop 2000 (Thermo Fisher Scientific, Inc.). The 
RNA samples were stored at ‑80˚C. Then, cDNA was synthe-
sized using a miScript Reverse Transcription kit (Qiagen GmbH) 
according to the manufacturer's protocol. The QuantiFast SYBR 
Green PCR kit (Qiagen GmbH) was used to perform quantita-
tive real‑time polymerase chain reaction (RT‑qPCR) under 
a CFX Connect Real‑Time System (Bio‑Rad Laboratories, 
Inc.). GAPDH was used as the internal control. The thermocy-
cling conditions were as follows: 95˚C for 10 min followed by 
35 cycles of 95˚C for 15 sec and 55˚C for 40 sec. The 2‑ΔΔCq 
method (24) was used to quantify the relative gene expression 
levels of the target genes. The following primers were purchased 
from GenScript Corporation: Let‑7a forward, 5'‑TGA​GGT​AGT​
AGG​TTG​TAT​AGT​TAA​A‑3' and reverse, 5'‑AAC​GAG​ACG​
ACG​ACA​GAC​TTT‑3'; interleukin 6 receptor (IL‑6R) forward, 
5'‑TGG​TGG​ATG​TTC​CCC​CCG​AG‑3' and reverse, 5'‑TCC​TGG​
GAA​TAC​TGG​CAC​GG‑3'; IL‑1β forward, 5'‑TGT​GAA​ATG​
CCA​CCT​TTT​GA‑3' and reverse, 5'‑TGA​GTG​ATA​CTG​CCT​
GCC​TG‑3'; IL‑6 forward, 5'‑CCG​GAG​AGG​AGA​CTT​CAC​
AG‑3' and reverse, 5'‑CAG​AAT​TGC​CAT​TGC​ACA‑3'; TNF‑α 
forward, 5'‑GAA​CTG​GCA​GAA​GAG​GCA​CT‑3' and reverse, 
5'‑GGT​CTG​GGC​CAT​AGA​ACT​GA‑3'; IL‑8 forward, 5'‑AGT​
GAG​CTC​ATT​GGC​TGG​CTT​ATC​TTC‑3' and reverse, 5'‑AGT​
AAG​CTT​GTT​TCT​TCC​TGG​CTC​TTG‑3'; STAT3  forward, 
5'‑AAG​AGG​CGG​CAA​CAG​ATT‑3' and reverse, 5'‑CGG​TCT​
TGA​TGA​CGA​GGG‑3'; GAPDH forward, 5'‑CTT​TGG​TAT​
CGT​GGA​AGG​ACT​C‑3' and reverse, 5'‑GTA​GAG​GCA​GGG​
ATG​ATG​TTC​T‑3'; U6 forward, 5'‑GCT​TCG​GCA​GCA​CAT​
ATA​CTA​AAA​T‑3' and reverse, 5'‑CGC​TTC​ACG​AAT​TTG​
CGT​GTC​AT‑3'. The experiments were repeated three times.

Cell transfection. ATDC5 cells were seeded into six‑well plates 
(1x106 cells/well) and cultured at 37˚C for 24 h. Then, the cells 
were transfected with 100 nM miR‑NC inhibitor (5'‑UUC​UCC​
GAA​CGU​GUC​ACG​U‑3'; Guangzhou RiboBio Co., Ltd.), 100 
nM Let‑7a inhibitor (5'‑AAC​UAU​ACA​ACC​UCC​UAC​CUC​A‑3'; 
Guangzhou RiboBio Co., Ltd.), 1 µg control‑small interfering (si)
RNA (cat. no. EYK‑BVIS00414; Xiamen Yanke Biotechnology 
Co., Ltd.), 1 µg IL6R‑siRNA (cat. no. XWCRH2387; Xiamen 
Yanke Biotechnology Co., Ltd.) or 100 nM Let‑7a inhibitor + 1 µg 
IL6R‑siRNA using Lipofectamine 3000 reagent (Invitrogen 

Thermo Fisher Scientific, Inc.) according to the manufacturer's 
protocol. The transfection efficiency was detected after 48 h. 
The experiments were repeated three times.

CCK‑8. ATDC5 cells were treated with 5 µg/ml LPS for 5 h 
after 48 h of transfection. In total, 100 µl cell suspension 
(1x104 cells/ml) was added to each well of the 96‑well plates, 
and then the cells were cultured for 24 h. Subsequently, 10 µl 
CCK‑8 reagent (Sigma‑Aldrich; Merck KGaA) was added to 
each well. The absorbance at 450 nm was measured by an auto-
matic enzyme‑linked immune detector after 2 h of incubation. 
The CCK‑8 experiments were repeated three times.

Flow cytometry analysis. ATDC5 cells were treated with 
5 µg/ml LPS for 5 h after 48 h of transfection. Then, cells were 
digested using 0.25% trypsin, followed by washing with PBS. 
Cells were subsequently fixed with 70% ethanol overnight at 4˚C. 
Apoptosis was detected using the Annexin V‑FITC‑​propidium 
iodide kit (cat. no. 70‑AP101‑100; Multisciences Lianke Biotech 
Co., Ltd.) according to the manufacturer's protocol. Cell 
apoptosis rate was measured using a FACSCalibur flow cytom-
eter (BD Biosciences) with Cell Quest software version 5.1 
(BD Biosciences). The experiment was performed in triplicate.

ELISA. ATDC5 cells were treated with 5  µg/ml LPS for 
5 h after 48 h of transfection. Then, the expression levels of 
TNF‑α (cat. no. PT512; Beyotime Institute of Biotechnology), 
IL‑1β (cat. no. PI301; Beyotime Institute of Biotechnology), IL‑6 
(cat. no. PI326; Beyotime Institute of Biotechnology) and IL‑8 
(cat. no. GD‑QX2854; Shanghai Guduo Biological Technology 
Co., Ltd.) in the cell culture supernatant were detected using 
ELISA kits according to the manufacturer's protocol. Samples 
were diluted and cytokine standards were added to ELISA 
plates. Detection antibodies were added to the samples and 
incubated at room temperature for 1 h. Following incubation 
with streptavidin‑horseradish peroxidase (HRP) conjugated 
secondary antibodies at room temperature for 20 min, plates 
were read at 450 nm. The experiment was repeated three times.

Western blot assay. ATDC5 cells were treated with 5 µg/ml 
LPS for 5 h after 48 h of transfection. Cells were washed with 
ice‑cold PBS and then lysed with RIPA (Beyotime Institute of 
Biotechnology) buffer with 1% PMSF at 4˚C for 1 h. Protein 
samples were collected by centrifugation for 5 min at 4˚C at 
12,000 x g. Protein concentration was determined using a 

Figure 1. Effects of LPS on ATDC5 cell viability. Cell Counting Kit‑8 was 
used to detect the effect of different concentrations of LPS (0, 1, 5, 10 µg/ml) 
on the viability of ATDC5 cells. Data are presented as the mean ± SD. 
**P<0.01 vs. 0 µg/ml LPS. LPS, lipopolysaccharide.
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bicinchoninic acid protein assay kit. Proteins (30 µg/lane) 
were separated by SDS‑PAGE on 10% gels, electroblotted 
onto PVDF membranes and then blocked in 5% non‑fat milk 
at room temperature for 2 h. Membranes were then incubated 
with primary antibodies: IL‑6R (cat. no. ab83053; 1:1,000; 
Abcam), STAT3 (cat. no. ab119352; 1:1,000; Abcam), phosphor-
ylated STAT3 (cat. no. ab76315; 1:1,000; Abcam) and GAPDH 
(cat. no. ab181602; 1:1,000; Abcam), overnight at 4˚C and washed 
with PBS‑0.1% Tween-20 (PBST) four times. Subsequently, the 
membranes were incubated with the HRP‑conjugated anti‑rabbit 
secondary antibody (cat. no. 7074; 1:2,000; Cell Signaling 
Technology, Inc.) for 2 h at room temperature, the membranes 
were then washed with PBST four times. Finally, ECL reagent 
(EMD Millipore) was used to visualize the protein bands using 
a FluorChem FC3 system (ProteinSimple). AlphaView 3.4.0 
software (ProteinSimple) was used for the quantification of the 
protein bands. The experiments were repeated three times.

Dual‑luciferase reporter assay. TargetScan version 7.2 
(http://www.targetscan.org/vert_72/) was used to predict 
the potential targets of Let‑7a, and an interaction between 
IL‑6R and Let‑7 was identified. To verify this prediction, the 
wild‑type (WT) and mutant 3'‑untranslated regions (UTRs) 
of IL‑6R were cloned into a pmiR‑RB‑Report dual luciferase 
reporter gene plasmid vector (Guangzhou RiboBio Co., Ltd.). 
Cells were transfected with the reporter constructs and Let‑7a 
mimic (5'‑UGA​GGU​AGU​AGG​UUG​UAU​AGU​U‑3'; Guangzhou 
RiboBio Co., Ltd.) or miRNA‑negative control (NC) mimic 
(5'‑UUC​UCC​GAA​CGU​GUC​ACG​U‑3'; Guangzhou RiboBio 
Co., Ltd.) using Lipofectamine 2000 (Life Technologies; 

Thermo Fisher Scientific, Inc.). Luciferase activity was assessed 
after 48 h using the Dual‑Luciferase Reporter Assay system 
(Promega Corporation) according to the manufacturer's protocol. 
Luciferase activity was normalized to the Renilla luciferase 
activity. The experiment was repeated three times.

Statistical analysis. Statistical analyses were performed 
using GraphPad Prism 5 (GraphPad Software, Inc.). Data 
are presented as the mean ± SD. Comparisons between two 
groups were analyzed using Student's t‑test. One‑way ANOVA 
followed by Tukey's test was performed to compare multiple 
groups. P<0.05 was considered to indicate a statistically 
significant difference.

Results

LPS inhibits ATDC5 cell viability. ATDC5 cells were treated 
with various concentrations of LPS (0, 1, 5 and 10 µg/ml) for 
24 h, and CCK‑8 assay was used to detect cell viability. The 
present results suggested that 5 and 10 µg/ml LPS could signif-
icantly inhibit ATDC5 cell viability (Fig. 1). Then, 5 µg/ml 
LPS was selected for further experiments.

LPS significantly induces inflammatory response and increases 
the expression level of Let‑7a. The present RT‑qPCR results 
suggested that the mRNA expression levels of inflammatory 
factors, such as TNF‑α, IL‑1β, IL‑6 and IL‑8, significantly 
increased following treatment with 5 µg/ml LPS in ATDC5 
cells compared with the control group (Fig. 2A‑D) and Let‑7a 
expression level was significantly increased (Fig. 2E).

Figure 2. Effects of LPS on inflammatory response and Let‑7a expression level. Reverse transcription‑quantitative PCR was used to detect the effects of 
5 µg/ml LPS on the expression level of the inflammatory response‑associated factors (A) TNF‑α, (B) IL‑1β, (C) IL‑6 and (D) IL‑8. (E) Effects of LPS on the 
expression level of Let‑7a. Data are presented as the mean ± SD. **P<0.01 vs. 0 µg/ml LPS. Let‑7a, microRNA‑let7a; LPS, lipopolysaccharide; TNF‑α, tumor 
necrosis factor α; IL‑, interleukin.

https://www.spandidos-publications.com/10.3892/mmr.2019.10493


SUI et al:  MicroRNA-let-7a IN OSTEOARTHRITIS2636

IL‑6R is a target of Let‑7a. TargetScan analysis identified 
potential binding sites between Let‑7a and IL‑6R (Fig. 3A). 
The dual‑luciferase reporter gene assay results suggested that 
compared with cotransfection of WT‑3'UTR‑IL‑6R plasmid 
and mimic control, luciferase activity was significantly 
decreased following cotransfection with WT‑3'UTR‑IL‑6R 
and Let‑7a mimics. The present results suggested that IL‑6R 
may be a direct target of Let‑7a (Fig. 3B). In addition, Let‑7a 
mimics significantly increased the expression level of Let‑7a in 
ATDC5 cells (Fig. 3C).

Let‑7a inhibitor significantly promotes cell viability and 
reduces apoptosis. To investigate the effects of Let‑7a on 
LPS‑treated ATDC5 cells, ATDC5 cells were transfected 
with Let‑7a inhibitor, miRNA‑NC inhibitor or Let‑7a 
inhibitor + IL‑6R‑siRNA for 48 h, and then the cells were 
treated with 5 µg/ml LPS for 5 h. RT‑qPCR results indicated 
that Let‑7a inhibitor significantly decreased Let‑7a expres-
sion levels in ATDC5 cells (Fig. 4A), and the mRNA level of 
IL‑6R in ATDC5 cells was significantly decreased following 

treatment with IL‑6R‑siRNA (Fig. 4B). The CCK‑8 results 
and flow cytometry analysis suggested that Let‑7a inhibitor 
significantly promoted cell viability (Fig. 4C) and decreased 
cell apoptosis (Fig. 4D) in LPS‑treated ATDC5 cells. These 
effects were reversed by IL‑6R knockdown.

Let‑7a inhibitor significantly reduces the protein expression 
levels of multiple inflammatory factors. ELISA results 
suggested that Let‑7a inhibitor significantly reduced the expres-
sion levels of TNF‑α, IL‑1β, IL‑6 and IL‑8 in LPS‑treated 
ATDC5 cells, and these effects were reversed by IL‑6R 
knockdown (Fig. 5).

Let‑7a inhibitor activates the STAT3 signaling pathway. 
Western blot assay ad RT‑qPCR results suggested that Let‑7a 
inhibitor increased IL‑6R protein and mRNA expression levels, 
respectively. These effects were reversed by IL‑6R‑siRNA 
(Fig. 6A‑C). Let‑7a inhibitor increased the protein expression 
level of phosphorylated STAT3 and this effect was reversed by 
IL‑6R knockdown (Fig. 6A and B). Notably, Let‑7a inhibitor 

Figure 3. IL‑6R is a target gene of Let‑7a. (A) Binding sites between IL‑6R and Let‑7a, as predicted by TargetScan. (B) Dual‑luciferase reporter assay was 
used to detect the association between IL‑6R and Let‑7a. (C) Expression level of Let‑7a in ATDC5 cells in different conditions. Data are presented as the 
mean ± SD. **P<0.01 vs. miR‑NC mimic; ##P<0.01 vs. Control. NC, negative control; IL‑6R, interleukin 6 receptor; Let‑7a, microRNA‑let7a; miR, microRNA; 
WT, wild‑type; UTR, untranslated region.
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Figure 4. Effects of Let‑7a inhibitor on cell proliferation and apoptosis in lipopolysaccharide‑treated ATDC5 cells. (A) Expression level of Let‑7a in ATDC5 
cells in various conditions. (B) mRNA level of IL‑6R in ATDC5 cells in various experimental groups. (C) Effects of Let‑7a inhibitor on ATDC5 cell viability. 
(D) Effects of Let‑7a inhibitor on ATDC5 cell apoptosis. Data are presented as the mean ± SD. **P<0.01 vs. control group. Let‑7a, microRNA‑let7a; IL‑6R, 
interleukin 6 receptor; siRNA, small interfering RNA; OD, optical density; NC, negative control; miR, microRNA.

Figure 5. Effects of Let‑7a inhibitor on the expression of inflammatory factors in LPS‑treated ATDC5 cells. ATDC5 cells were treated with 5 µg/ml LPS for 5 h 
after 48 h of transfection with miR‑NC inhibitor, Let‑7a inhibitor or Let‑7a inhibitor + IL‑6R‑siRNA. ELISA was used to detect the expression of inflammatory 
factors, including (A) TNF‑α, (B) IL‑1β, (C) IL‑6 and (D) IL‑8. Data are presented as the mean ± SD. **P<0.01. Let‑7a, microRNA‑let7a; LPS, lipopolysaccha-
ride; IL‑6R, interleukin 6 receptor; siRNA, small interfering RNA; NC, negative control; TNF‑α, tumor necrosis factor α; IL‑, interleukin; miR, microRNA.
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and IL‑6R‑siRNA did not exhibit effects on the protein and 
mRNA expression levels of STAT3 (Fig. 6A and D).

Discussion

The deterioration of the main joint structure, cartilage, bone 
and synovium are a major feature of OA (25,26), which is the 
most common joint disease. Joint pain, stiffness and impaired 
movements are the major clinical symptoms of OA. The preva-
lence of OA increases with age. Notably, OA can cause chronic 
pain and reduce the quality of life of elderly patients (27).

LPS is one of the main components of the cell wall of 
Gram‑negative bacteria (28). LPS can activate macrophages, 
triggering the inflammatory response and activating the innate 
immunity (28). In the present study, LPS‑treated ATDC5 cells 
were used to establish an in vitro a model of chondrocyte 
inflammatory injury. The present results suggested that LPS 
was able to induce ATDC5 cells to synthesize a large amount 
of inflammatory cytokines, including TNF‑α, IL‑1β, IL‑6 and 
IL‑8, in line with previous studies (29,30).

The Let‑7 family consists of miRNAs that are highly 
expressed in adult tissues (13). In the present paper, IL‑6R was 

a identified as a direct target of Let‑7a using a dual‑luciferase 
reporter assay, and IL‑6R was found to be negatively regulated 
by Let‑7a. Consistent with a previous study, the present results 
suggested that Let‑7a was involved in cell proliferation and 
apoptosis (31). In the present study, Let‑7a inhibitor promoted 
cell viability and inhibited apoptosis in LPS‑treated ATDC5 
cells. Accumulating evidence demonstrated that pro‑inflam-
matory cytokines, such as TNF‑α and IL‑1β, serve key roles 
in the pathogenesis of OA (32,33). TNF‑α is a type of TNF 
released by macrophages, and acts as a trigger for the inflam-
matory response (34,35). IL‑1β and IL‑1α are the two types of 
IL‑1, and these two cytokines can be synthesized by various 
cell types, such as monocyte macrophages and vascular endo-
thelial cells (36). Notably, IL‑1β is an important inflammatory 
mediator of the inflammatory process (37). IL‑1β can not only 
induce the release of inflammatory mediators, including nitric 
oxide, prostaglandin E2 and matrix metalloproteinases, but 
also promote chondrocyte apoptosis, leading to articular carti-
lage damage (38,39). IL‑6 is a cytokine produced by various 
cell types and it belongs to the interleukin family. IL‑6 was 
identified to be able to transduce signals, activating and regu-
lating immune cells, and mediating T and B cell activation, 

Figure 6. Effects of Let‑7a inhibitor on the STAT3 signaling pathway. ATDC5 cells were treated with 5 µg/ml lipopolysaccharide for 5 h after 48 h of transfec-
tion with miR‑NC inhibitor, Let‑7a inhibitor or Let‑7a inhibitor + IL‑6R‑siRNA. (A) Western blot assay was performed to quantify the protein expression level 
of p‑STAT3 and IL‑6R. (B) Densitometry analysis. Reverse transcription‑quantitative PCR was used to detect the mRNA level of (C) IL‑6R and (D) STAT3. 
Data are presented as the mean ± SD. **P<0.01. IL‑6R, interleukin 6 receptor; p‑, phosphorylated; siRNA, small interfering RNA; Let‑7a, microRNA‑let7a; 
NC, negative control; miR, microRNA.
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proliferation and differentiation, serving an important role 
in the inflammatory response  (40,41). The inflammatory 
response involves lipid peroxidation and activation of multiple 
receptors, stimulating macrophages and other cells to secrete 
pro‑inflammatory factors, such as IL‑1, IL‑2 and IL‑8, acti-
vating a signaling cascade (34,35). In the present study, ELISA 
was used to detect the expression level of inflammatory 
factors in LPS‑treated ATDC5 cells in various conditions. The 
present results suggested that Let‑7a inhibitor significantly 
reduced the expression levels of TNF‑α, IL‑1β, IL‑6 and IL‑8 
in LPS‑treated ATDC5 cells, and these effects were reversed 
by IL‑6R knockdown.

The IL‑6/STAT3 signaling pathway is a key signal transduc-
tion pathway for the development and progression of malignant 
tumors (42‑44). In addition, IL‑6‑mediated STAT3 activation 
is involved in cell proliferation and apoptosis (42‑44). In the 
present study, the effects of Let‑7a inhibitor on the STAT3 
signaling pathway were investigated. Western blotting results 
suggested that Let‑7a inhibitor significantly increased the 
protein expression level of phosphorylated STAT3 and this 
effect was reversed by IL‑6R knockdown. The present results 
suggested that Let‑7a inhibitor could activate the STAT3 
signaling pathway.

Collectively, the present results suggested that Let‑7a 
inhibitor could enhance cell proliferation, reduce apoptosis 
and inhibit inflammatory response in LPS‑treated ATDC5 
cells. The present study provided a novel potential therapeutic 
target and may facilitate the development of new approaches 
to improve the prevention and treatment of OA. However, the 
present study is a preliminary study, and further experiments 
are required to validate the role of Let‑7a in OA. Importantly, 
it is necessary to investigate the expression level of Let‑7a in 
patients with OA. In addition, the role of Let‑7a in OA should 
be investigated using in vivo models. Moreover, the association 
between the expression level of Let‑7a and the clinical features 
of patients with OA requires further investigation.
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