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Abstract. Osteoarthritis (OA) induces inflammation and 
degeneration of all joint components, and as such, is a consid‑
erable source of disability, pain and socioeconomic burden 
worldwide. Baicalein (BAI) and microRNA (miR)‑106a‑5p 
suppress the progression of OA; however, the effects of 
BAI and miR‑106a‑5p for the combined treatment of OA 
are not completely understood. An in vitro OA model was 
established by treating CHON‑001 cells with 20  ng/ml 
interleukin (IL)‑1β. Cell Counting Kit‑8 and flow cytometry 
assays were conducted to evaluate cell viability and apoptosis, 
respectively. Western blotting was performed to determine the 
expression levels of Bax, active caspase‑3, Bcl‑2, collagen I, 
collagen III, aggrecan, matrix metallopeptidase (MMP)‑13, 
MMP‑9, active Notch1 and transcription factor hes family 
bHLH transcription factor 1 (Hes1). The levels of IL‑6 and 
tumor necrosis factor‑α in the cell culture medium were quan‑
tified via ELISA. The present study revealed that treatment 
with BAI or miR‑106a‑5p mimic alleviated IL‑1β‑induced 
apoptosis, and BAI + miR‑106a‑5p combination treatment 
exerted enhanced anti‑inflammatory effects compared with 
monotherapy. Furthermore, IL‑1β‑induced accumulation of 
collagen, collagen III, MMP‑13 and MMP‑9 in CHON‑001 
cells was reversed to a greater degree following combina‑
tion treatment compared with monotherapy. Likewise, 
IL‑1β‑induced aggrecan degradation was markedly reversed 
by combination treatment. IL‑1β‑induced upregulation of 
active Notch1 and Hes1 in CHON‑001 cells was also signifi‑
cantly attenuated by combined BAI + miR‑106a‑5p treatment. 
In conclusion, the results of the present study revealed that 
the combination of BAI and miR‑106a‑5p mimic significantly 
decreased IL‑1β‑induced inflammatory injury in CHON‑001 
cells, which may serve as a novel therapeutic strategy for OA.

Introduction

Osteoarthritis (OA) is a major cause of musculoskeletal 
disability worldwide, which is associated with significant loss 
of work and a high socioeconomic burden (1). The prevalence 
of symptomatic OA is as high as 5‑7% in the adult population 
worldwide (2). As one of the typical ‘wear and tear’ diseases, 
OA is primarily caused by articular cartilage damage or 
loss (3,4). Articular cartilage consists of chondrocytes, which 
are the sole cell type present in cartilage and the surrounding 
extracellular matrix (5). During OA progression, the original 
chondrocyte phenotype is altered to accompany a loss of 
type II collagen and aggrecan, and an increase in type I and III 
collagen (6,7). Matrix metalloproteinases (MMPs) and inter‑
leukin (IL)‑1β have been considered as vital components of 
cartilage degradation (8). IL‑1β induces cartilage degradation 
by triggering the expression of MMP9, MMP13 and other 
proteases (8‑10). Tumor necrosis factor‑α (TNF‑α) activates 
chondrocytes to further enhance the production of proinflam‑
matory cytokines (11,12). In addition, due to the low metabolic 
activity of chondrocytes, articular cartilage has no intrinsic 
repair capabilities (3,13). Therefore, despite various strategies 
of OA management  (14), there are no effective therapeutic 
strategies for the disease.

Notch is a single‑pass transmembrane cell surface receptor 
that serves a vital role in vascular development and cell‑cell 
communication (15,16). Notch is as an important regulator of 
chondrocyte proliferation during cartilage development (17). 
Evidence has shown that the expression levels of Notch 
family members are increased in chondrocytes during OA 
progression  (18). Yu  et  al  (19) indicated that microRNA 
(miRNA/miR)‑9 could facilitate cartilage regeneration of OA 
in rabbits by mediating Notch signaling.

Baicalein (BAI) is isolated from Scutellaria baicalensis 
Georgi (8,20) and possesses anti‑inflammatory (21), antioxida‑
tive (22) and anticarcinogenic properties (23,24). The anti‑OA 
abilities of BAI have also been investigated in previous in vitro 
and in vivo studies (8,20,25). One study demonstrated that BAI 
triggers the expression of antiapoptotic genes and decreases the 
expression of proapoptotic and proinflammatory gene prod‑
ucts in rat chondrocytes (20). Another study illustrated that 
BAI significantly reduces the expression of MMPs, inhibiting 
IL‑1β‑induced cartilage degradation in vitro and in vivo (8).

As a family of endogenous small non‑coding RNAs, 
miRNAs are post‑transcriptional modulators that serve a 
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pivotal role in regulating key cellular processes, including 
biogenesis and genomic organization, by preferentially binding 
to the 3' untranslated regions of target mRNAs (26‑29). The 
regulatory functions of miRNAs during the pathogenesis 
of OA have been reported  (30‑32). Numerous miRNAs, 
including miR‑30a, miR‑29, miR‑105, miR‑146a, miR‑221‑3p 
and miR‑145, are involved in regulating the pathogenesis of 
OA (32). For example, Guan et al (33) reported that miR‑164a 
expression was decreased in OA lesions of human articular 
cartilage, and miR‑146a‑deficient mice developed early onset 
OA characterized by cartilage degeneration and osteophytes. 
Moreover, Hu et al  (34) indicated that miR‑145 attenuates 
TNF‑α‑induced cartilage matrix degradation. Moreover, the 
overexpression or intra‑articular injection of miR‑106a‑5p 
attenuated the progression of OA in  vitro and in  vivo, 
respectively (32).

Although BAI and miR‑106a‑5p have been separately 
reported to reduce articular cartilage injury, the combined 
effect of BAI and miR‑106a‑5p is not completely understood. 
Therefore, the present study aimed to investigate the effects of 
BAI + miR‑106a‑5p combination therapy on the progression of 
OA using an in vitro chondrocyte injury model.

Materials and methods

Cell culture. The CHON‑001 human chondrocyte cell line was 
obtained from American Type Culture Collection. Cells were 
cultured in DMEM (Gibco; Thermo Fisher Scientific, Inc.) 
supplemented with 10% FBS (Gibco; Thermo Fisher Scientific, 
Inc.) and 100 U/ml penicillin/streptomycin (Gibco; Thermo 
Fisher Scientific, Inc.) in a humidified incubator at 37˚C with 
5% CO2. To establish an in vitro OA model, 5x104 CHON‑001 
cells were stimulated with recombinant human IL‑1β (0, 5, 10 
or 20 ng/ml) for 24 h at 37˚C (cat. no. SRP6169; Sigma‑Aldrich; 
Merck KGaA).

Transfection. miR‑106a‑5p mimics and negative control 
(NC) were obtained from Shanghai GenePharma Co., Ltd. 
CHON‑001 cells were seeded into 6‑well plates and cultured 
overnight to ~70% confluence. Subsequently, 5x104 CHON‑001 
cells were transfected with 10 nM miR‑106a‑5p mimics or 
10 nM NC using Lipofectamine® 2000 (Invitrogen; Thermo 
Fisher Scientific, Inc.) for 24 h according to the manufacturer's 
protocol.

For combination treatment, 5x104 CHON‑001 cells were 
transfected with miR‑106a‑5p mimics (2, 4, 6 or 10  nM) 
for 24 h at 37˚C, and subsequently treated with 20 µM BAI 
(cat. no. 465119; Sigma‑Aldrich; Merck KGaA) for a further 
24 h at 37˚C. Cells were then stimulated with 20 ng/ml IL‑1β 
for another 24 h at 37˚C to induce the OA phenotype.

Cell viability assay. CHON‑001 cells were seeded into 96‑well 
plates (5x103  cells/well) and incubated at 37˚C overnight. 
Following transfection and treatment with BAI and IL‑1β, cell 
viability was assessed using the Cell Counting Kit‑8 (CCK‑8) 
assay (Beyotime Institute of Biotechnology) according to the 
manufacturer's protocol. Briefly, 10 µl CCK‑8 solution was 
added to each well and incubated at 37˚C for 2 h. The absor‑
bance of each well was measured at a wavelength of 450 nm 
using a microplate reader (Bio‑Rad Laboratories, Inc.).

Flow cytometry. CHON‑001 cells were seeded (5x104 cells/well) 
and cultured to ~80% confluence. Cells were treated with 
different concentrations of IL‑1β (0, 5, 10 or 20 ng/ml) for 24 h 
37˚C. Subsequently, early apoptotic, late apoptotic and necrotic 
cells were assessed using the Annexin  V‑FITC Apoptosis 
Staining Detection kit (Abcam) according to the manufacturer's 
protocol. Briefly, cells were harvested and centrifuged at 626 x g 
for 5 min at 4˚C. After rinsing twice with PBS, cells were centri‑
fuged at 626 x g for 5 min at 4˚C. Subsequently, cells (1x105) 
were collected from each group, resuspended in binding buffer, 
and subsequently stained with 5 µl Annexin V‑FITC and 5 µl 
propidium iodide for 5 min in the dark at room temperature. 
Within 1 h, cell apoptosis was assessed via flow cytometry 
using a BD FACSAria flow cytometer (BD Biosciences) and 
CellQuest Pro software (version 5.1; BD Biosciences).

ELISA. Following transfection and treatment with BAI and 
IL‑1β, culture supernatants were collected from 6‑well plates 
and then centrifuged for 10 min at 626 x g at 4˚C. Subsequently, 
cellular IL‑6 (cat. no. ES4078) and TNF‑α (cat. no. ELK1190) 
concentrations were determined using ELISA kits (ELK 
Biotechnology Co., Ltd.) according to the manufacturer's 
protocol. IL‑6 and TNF‑α concentrations in cell supernatants 
(100 µl) were assessed for the following groups: i) Control; 
ii)  20  ng/ml IL‑1β; iii)  20  ng/ml IL‑1β  +  20  µM BAI; 
iv) 20 ng/ml IL‑1β + miR‑106a‑5p mimics; and v) 20 ng/ml 
IL‑1β + miR‑106a‑5p mimics + 20 µM BAI.

Reverse transcription‑quantitative PCR (RT‑qPCR). To 
confirm successful transfection of miR‑106a‑5p mimics, total 
RNA was extracted from transfected CHON‑001 cells using 
TRIzol® reagent (Invitrogen; Thermo Fisher Scientific, Inc.) 
Total RNA was reverse transcribed into cDNA using M‑MLV 
Reverse Transcriptase (Invitrogen; Thermo Fisher Scientific, 
Inc.) according to the manufacturer's instructions. The RT 
reaction comprised the following: 1 µg RNA, 10 µl reaction 
solution, 1 µl RT primers and 1 µl dNTPs in a final volume of 
15 µl. The mixture was heated at 70˚C for 5 min and then it 
was quickly placed on ice to cool. Subsequently, 4 µl RT buffer, 
1 µl M‑MLV Reverse Transcriptase and 1 µl RNase inhibitor 
were added into the mixture on ice. The RT reactions were 
subsequently performed as follows: 42˚C for 60 min; 85˚C for 
5 min. The following primers were used for RT: U6, 5'‑AAC​
GCT​TCA​CGA​ATT​TGC​GT‑3'; miR‑183‑5p, 5'‑CTC​AAC​TGG​
TGT​CGT​GGA​GTC​GGC​AAT​TCA​GTT​GAG​AGT​GAA​TT‑3'.

Subsequently, qPCR was performed using GoTaq qPCR 
Master Mix (Promega Corporation). miRNA expression levels 
were normalized to the internal reference gene U6 using the 
U6 snRNA normalization RT‑PCR quantitation kit (Shanghai 
GenePharma Co., Ltd.) and the ABI Prism7700 detection 
system (Applied Biosystems; Thermo Fisher Scientific, 
Inc.). The qPCR amplification reactions were subsequently 
performed as follows: 95˚C for 3 min; and 40 cycles at 95˚C 
for 10 sec, 58˚C for 30 sec and 72˚C for 30 sec. The following 
primers were used for qPCR: 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'; and miR‑106a‑5p forward, 5'‑AAA​
AGT​GCT​TAC​AGT​GCA​GGT​AG‑3' and reverse, 5'‑GAA​
AAG​TGC​TTA​CAG​TGC​AGG​T‑3'. miRNA expression levels 
were quantified using the 2‑ΔΔCq method (35).
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Western blotting. Following transfection and treatment 
with BAI and IL‑1β, total protein was extracted from 
CHON‑001 cells using RIPA buffer (Beyotime Institute of 
Biotechnology) for 30 min on ice. Total protein was quanti‑
fied using a BCA protein kit (Thermo Fisher Scientific, 
Inc.). Proteins (30 µg) were separated via 10% SDS‑PAGE 
(Pierce; Thermo Fisher Scientific, Inc.), transferred onto 
PVDF membranes and blocked with 5% non‑fat milk (diluted 
in 0.05%  TBS‑Tween‑20) for 1  h at room temperature. 
Subsequently, the membranes were incubated at 4˚C over‑
night with the following primary antibodies: Rabbit anti‑Bax 
(1:1,000; cat. no.  ab32503), rabbit anti‑caspase‑3 (1:1,000; 
cat. no. ab2302), rabbit anti‑Bcl‑2 (1:1,000; cat. no. ab32124), 
rabbit anti‑collagen  I (1:5,000; cat.  no.  ab34710), rabbit 
anti‑collagen  III (1:1,000; cat.  no.  ab184993), rabbit 
anti‑aggrecan (1:1,000; cat. no. ab36861), rabbit anti‑MMP‑13 
(1:5,000; cat.  no.  ab39012), rabbit anti‑MMP‑9 (1:1,000; 
cat. no. ab38898), rabbit anti‑Notch1 (1:1,000; cat. no. ab52627), 
rabbit anti‑Hes family BHLH transcription factor  1 
(Hes1; 1:1,000; cat. no. ab71559) and anti‑β‑actin (1:1,000; 
cat.  no.  ab8227). The membranes were washed with TBS 
buffer containing 0.05% Tween‑20 for 30 min and incubated 
with a horseradish peroxidase‑conjugated goat anti‑rabbit 
secondary antibody (1:5,000; cat. no. ab205718) for 1 h at 
room temperature. All primary and secondary antibodies were 
purchased from Abcam. Protein bands were visualized using 

the Pierce™ ECL Western Blotting Substrate kit (Thermo 
Fisher Scientific, Inc.) and the Bio‑Rad ChemiDoc Imaging 
system (Bio‑Rad Laboratories, Inc.). Protein expression levels 
were quantified using Image Lab software (version 5.2.1; 
Bio‑Rad Laboratories, Inc.) with β‑actin as the loading control.

Statistical analysis. Experiments were repeated ≥3  times. 
Data are presented as the mean  ±  standard deviation. 
Statistical analyses were conducted using GraphPad Prism 
software (version 7; GraphPad Software, Inc.). Comparisons 
between two groups were evaluated using unpaired Student's 
t‑test. Comparisons among multiple groups were analyzed by 
one‑way ANOVA followed by Tukey's post hoc test. P<0.05 
was considered to indicate a statistically significant difference.

Results

Establishment of an in vitro OA model. To construct an in vitro 
OA model, CHON‑001 cells were treated with different 
concentrations of IL‑1β (0, 5, 10 and 20 ng/ml) for 24 h. The 
CCK‑8 assay was conducted to assess the effects of IL‑1β on 
chondrocyte viability. IL‑1β inhibited CHON‑001 cell viability 
in a dose‑dependent manner compared with the control group 
(0 ng/ml IL‑1β), and 20 ng/ml IL‑1β inhibited cell viability 
by ~70%; therefore, 20 ng/ml IL‑1β was selected to establish 
the in vitro OA model in CHON‑001 cells (Fig. 1A). The flow 

Figure 1. Establishment of an in vitro osteoarthritis model. (A) Cell viability was assessed by conducting the Cell Counting Kit‑8 assay. CHON‑001 cell apop‑
tosis was (B) determined by flow cytometry and (C) quantified. Levels of (D) TNF‑α and (E) IL‑6 were evaluated by performing ELISAs. **P<0.01 vs. control 
(0 ng/ml IL‑1β). TNF‑α, tumor necrosis factor‑α; IL, interleukin; PI, propidium iodide.
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cytometry results indicated that 5, 10 and 20 ng/ml IL‑1β 
significantly induced CHON‑001 cell apoptosis compared 
with the control group (0 ng/ml IL‑1β), with the 20 ng/ml 
IL‑1β group displaying the highest level of apoptosis among 
the groups (Fig. 1B). As indicators of a functional cellular OA 
model, the expression levels of inflammatory cytokines, such as 
TNF‑α and IL‑6, were significantly increased by 20 ng/ml IL‑1β 
compared with the control group (Fig. 1D and E). Collectively, 
the results indicated the successful establishment of an in vitro 
OA cell model.

BAI and miR‑106a‑5p combination treatment significantly 
alleviates IL‑1β‑induced inhibition of cell viability. CHON‑001 
cells were cultured with various concentrations of BAI (0, 10, 20, 
40 and 80 µM). The CCK‑8 assay results indicated that 40 µM 
BAI significantly reduced cell viability compared with the 
control group (0 µg/ml BAI), so 20 µM BAI was used for subse‑
quent experiments (Fig. 1A). The effect of BAI on the OA model 

was assessed by measuring cell viability. BAI dose‑dependently 
reversed IL‑1β‑induced reductions in cell viability. In addition, 
CHON‑001 cells were transfected with miR‑106a‑5p mimics 
and the RT‑qPCR results indicated transfection efficiency 
(Fig. 2C). miR‑106a‑5p mimics also dose‑dependently reversed 
IL‑1β‑induced reductions in cell viability (Fig. 2D).

Subsequently, the anti‑OA effects of BAI and miR‑106a‑5p 
mimics were assessed (Fig. 2E and F). The results indicated that 
4 nM miR‑106a‑5p mimics + 20 µM BAI and 6 nM miR‑106a‑5p 
mimics + 20 µM BAI displayed an enhanced protective effect 
in IL‑1β‑induced CHON‑001 cells compared with 20 µM BAI 
treatment alone. Therefore, the results suggested that combi‑
nation therapy may synergistically alleviate IL‑1β‑induced 
CHON‑001 cytotoxicity; however, some combination strategies 
may only exhibit additive therapeutic effect in OA.

BAI and miR‑106a‑5p combination treatment signif i‑
cantly alleviates IL‑1β‑induced apoptosis. An in vitro OA 

Figure 2. Combination of BAI and miR‑106a‑5p mimics significantly alleviated IL‑1β‑induced reductions in cell viability. The effect of (A) BAI and 
(B) BAI + IL‑1β on cell viability. **P<0.01 vs. control; ##P<0.01 vs. IL‑1β. (C) Transfection efficiency of miR‑106a‑5p mimics. **P<0.01 vs. NC (D) The effect 
of IL‑1β and miR‑106a‑5p mimics on cell viability. **P<0.01 vs. control; #P<0.05 and ##P<0.01 vs. IL‑1β. The effect of different concentrations of (E) BAI and 
(F) miR‑106a‑3p mimics on cell viability in IL‑1β‑treated CHON‑001 cells. **P<0.01 BAI, baicalein; miR, microRNA; IL, interleukin; NC, negative control.
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model was established and treated with BAI, miR‑106a‑5p 
mimics or a combination. The effects of the combina‑
tion treatment on apoptosis were assessed via f low 
cytometry. Monotherapy with BAI or miR‑106a‑5p mimics 
significantly alleviated IL‑1β‑induced CHON‑001 cell 
apoptosis  (Fig. 3A and B). Moreover, combination treat‑
ment with BAI and miR‑106a‑5p mimics further reversed 
IL‑1β‑induced CHON‑001 cell apoptosis compared with 
either treatment alone. Furthermore, the expression levels of 
apoptosis‑related proteins (Bax and active caspase‑3) were 

significantly downregulated in the combination treatment 
group compared with the BAI and miR‑106a‑5p mimics 
monotherapy groups (Fig. 3C, D and F). By contrast, the 
expression level of the anti‑apoptotic protein Bcl‑2 was 
significantly upregulated in the combination treatment 
group compared with the BAI and miR‑106a‑5p mimics 
monotherapy groups (Fig. 3E).

BAI and miR‑106a‑5p combination treatment significantly 
alleviates the OA phenotype and attenuates the inflammatory 

Figure 3. Combination of BAI and miR‑106a‑5p mimics significantly alleviated IL‑1β induced cell apoptosis. Cell apoptosis was (A) determined by flow 
cytometry and (B) quantified. Protein expression levels were (C) determined by western blotting and semi‑quantified for (D) Bax, (E) Bcl‑2 and (F) active 
caspase‑3. **P<0.01 vs. control; ##P<0.01 vs. IL‑1β_20 ng/ml; ^^P<0.01 vs. IL‑1β + miR‑106a‑5p; &&P<0.01 vs. IL‑1β + BAI. BAI, baicalein; miR, microRNA; 
IL, interleukin; PI, propidium iodide.
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Figure 4. Combination of BAI and miR‑106a‑5p mimics significantly alleviated the osteoarthritis phenotype and reversed the inflammatory response. 
Protein expression levels were (A) determined by western blotting and semi‑quantified for (B) collagen I, (C) collagen III, (D) aggrecan, (E) MMP‑13 and 
(F) MMP‑9. (G) IL‑6 and (H) TNF‑α levels were evaluated using ELISAs. **P<0.01 vs. control; ##P<0.01 vs. IL‑1β_20 ng/ml; ̂ ^P<0.01 vs. IL‑1β + miR‑106a‑5p; 
&&P<0.01 vs. IL‑1β + BAI. BAI, baicalein; miR, microRNA; MMP, matrix metallopeptidase; IL, interleukin; TNF‑α, tumor necrosis factor‑α.

Figure 5. Combination of BAI and miR‑106a‑5p mimics reversed IL‑1β‑mediated upregulation of active Notch1 and Hes1. Protein expression levels were (A) deter‑
mined by western blotting and semi‑quantified for (B) active Notch1 and (C) Hes1. **P<0.01 vs. control; ##P<0.01 vs. IL‑1β_20 ng/ml; ^^P<0.01 vs. IL‑1β + miR‑10
6a‑5p; &&P<0.01 vs. IL‑1β + BAI. BAI, baicalein; miR, microRNA; IL, interleukin; Hes1, hes family bHLH transcription factor 1.
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response. To determine the phenotype of the OA model, the 
expression levels of collagen I and III, aggrecan, MMP‑13 
and MMP‑9 were detected by western blotting. BAI or 
miR‑106a‑5p mimics monotherapy reversed IL‑1β‑induced 
aggrecan degradation, but combination therapy was more 
effective compared with either monotherapy (Fig. 4A and D). 
Moreover, IL‑1β‑induced upregulation of collagen I and III 
was alleviated to a greater extent in the combination treat‑
ment group compared with the BAI and miR‑106a‑5p mimics 
monotherapy groups  (Fig.  4A‑C). Similarly, combination 
treatment reversed IL‑1β‑mediated upregulation of MMP‑9 
and MMP‑13 to a greater extent compared with the BAI and 
miR‑106a‑5p mimics monotherapy groups (Fig. 4A, E and F). 
In addition, the combination treatment group displayed 
lower levels of TNF‑α and IL‑6 compared with the BAI and 
miR‑106a‑mimics monotherapy groups  (Fig.  4G  and  H). 
Collectively, the results indicated that the inflammatory 
response of the OA model was reversed to a greater degree 
by combination treatment compared with BAI or miR‑106a‑5p 
mimics monotherapy.

BAI and miR‑106a‑5p combination treatment reverses 
IL‑1β‑induced upregulation of active Notch1 and Hes1. 
IL‑1β significantly upregulated active Notch1 expression in 
CHON‑001 cells compared with the control group, but BAI 
treatment significantly reversed IL‑1β‑mediated upregulation 
in the in vitro OA model. By contrast, miR‑106a‑5p mimics 
did not inhibit IL‑1β‑induced upregulation of active Notch1. 
BAI and miR‑106a‑5p combination treatment alleviated 
IL‑1β‑mediated upregulation of active Notch1 to a greater 
degree compared with BAI treatment alone (Fig. 5A and B). 
The protein expression level of Hes1 was also upregu‑
lated in the IL‑1β group compared with the control group 
(Fig. 5A and C), which was reversed following treatment with 
BAI, but not miR‑106a‑5p mimics. However, the combination 
of BAI and miR‑106a‑5p mimics had a greater inhibitory 
effect on IL‑1β‑mediated Hes1 upregulation compared with 
BAI alone (Fig. 5A and C).

Discussion

The present study indicated that combination treatment of 
BAI and miR‑106a‑5p mimics attenuated the OA phenotype 
by reversing IL‑1β‑induced upregulation of active Notch 1 and 
Hes 1. Consistent with the results of the present study, previous 
studies have reported that BAI exhibited an antitumor effect 
via downregulation of the Notch 1/Hes 1 signaling pathway. 
Lian et al (36) indicated that BAI could inhibit cervical cancer 
cell proliferation via inhibition of the Notch 1/Hes signaling 
pathway. Similarly, Su et al (37) reported that the antitumor 
effect of BAI was also mediated via downregulation of Notch1 
and Hes 1 expression in non‑small cell lung carcinoma A549 and 
H1299 cells. The aforementioned studies and the present study 
identified a common mechanism underlying BAI‑mediated 
therapeutic effects in multiple diseases. However, Ji et al (32) 
suggested that different signaling pathways and targets 
are involved in miR‑106a‑5p‑associated OA pathogenesis. 
According to the aforementioned study, miR‑106a‑5p down‑
regulation was accompanied by decreased paired box protein 
PAX‑5 expression and increased GLI‑similar 3 expression in 

patients with OA. The discrepancy between studies may be 
due to the complexity of the signaling pathways involved in 
OA pathogenesis.

Interestingly, Pu et al (38) demonstrated that BAI inhibited 
acinar‑to‑ductal metaplasia of AR42J pancreatic acinal cells 
via inhibiting NF‑κB activation. In the present study, it was 
revealed that BAI treatment exhibited an effect on Notch 
signaling in IL‑1β‑treated CHON‑001 cells. The Notch 1/Hes 1 
signaling pathway might be a common mechanism underlying 
several protective effects of BAI against a number of diseases. 
Different signaling pathways might be involved when BAI is 
used for the treatment of other diseases. Therefore, the results 
of the present study provide an insight into investigating the 
different mechanisms underlying BAI in different diseases. 
Since the signaling pathways and targets involved in OA patho‑
genesis are numerous and complex (39,40), further in vitro 
and in vivo studies are required to determine the mechanisms 
underlying the effects of combined treatment with BAI and 
miR‑106a‑5p mimics.

In conclusion, the present study suggested that the 
combined treatment of BAI and miR‑106a‑5p mimics might 
achieve an improved anti‑inflammatory and antiapoptotic 
effect in IL‑1β‑stimulated CHON‑001cells.
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