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A B S T R A C T

Backgrounds: Osteoactivin (OA) is a key regulator promoting bone marrow stromal cells osteogenesis progress,
while Dexamethasone (Dex) could inhibit OA induced osteogenesis and lead to osteoporosis. miR-26b increased
during BMSC osteogenesis but whether it participates in this progress is enigma. Osteogenesis is under regulation
of canonical Wnt signaling pathway which could serve as potential target for miR-26b. It bears therapeutic
potential if miR-26b could regulate osteogenesis and antagonize Dex induced Osteoporosis (OP).

Methods: BMSC were isolated from bone marrow of rats and induced for osteogenesis by OA administration.
We detected miR-26b mRNA level together with osteogenesis related genes or Wnt signal pathway related genes
by qRT-PCR. BMSC cells with miR-26b inhibitor or mimics revealed the effect of miR-26b on osteogenesis. The
osteogenesis efficiency was detected by Alizarin Red staining and ALP activity. Protein level of canonical Wnt
signal pathway and other proteins were detected by Western blot. The interaction between miR-26b and GSK3β
was detected by dual luciferase reporter assay.

Results: We found that miR-26b was increased during OA induced BMSC osteogenesis. Inhibiting miR-26b
could lead to osteogenesis inhibition while miR-26b mimics could promote this progress. The key regulator of
Wnt signal pathway GSK3β is down-regulated when miR-26b was overexpressed, resulting in β-catenin acti-
vation. Since Dex could promote GSK3β expression and inhibit Wnt signal, miR-26b could also alleviate Dex
induced osteogenesis inhibition.

Conclusion: Our findings indicate that miR-26b promoted BMSC osteogenesis by directly targeting GSK3β
and activating canonical Wnt signal pathway, suggesting miR-26b might be serve as potential therapeutic
candidate of osteoporosis.

Introduction

Osteoporosis (OP) is a systemic skeletal disease. Its main features
are: decreased bone mass, bone microarchitecture damage，and in-
creased bone fragility which could lead to more frequent bone frac-
tures. Up to 28 million individuals suffers from OP around the world.
OP falls into two major categories: primary OP and secondary OP
(Armas & Recker, 2012; Coughlan & Dockery, 2014). Prolonged hor-
mone administration, especially glucocorticoid (GC) and

dexamethasone (Dex) administration, is the leading cause of secondary
osteoporosis(Kang et al., 2016; Yuasa et al., 2015; Zhou et al., 2014).
This is largely because that GC could inhibit bone marrow stromal cell
(BMSC) osteogenesis and proliferation (Kang et al., 2016). Dex is an
immune inhibitor and is widely used clinically for autoimmune dis-
eases, immunological rejection and inflammations. One of the most
sever side effect of Dex administration is induction of OP(Yuasa et al.,
2015; Florine et al., 2013; Li et al., 2013a). It was noticed that OA could
induce BMSC osteogenesis and antagonize Dex induced OP due to
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unknown mechanism (Moussa et al., 2014; Sondag et al., 2014). Study
about this mechanism may help developing new clinical strategies for
treatment of Dex associated OP.

MicroRNA (miRNA) is small non-coding RNA molecule around
22–24 nt. Its major function is regulating gene expression on post-
transcriptional level through targeting mRNA. MicroRNA could bind
with 3’UTR of mRNA, interact with RNA induced silencing complex
(RISC) and lead to mRNA degradation (Mobergslien & Sioud, 2014;
Squadrito et al., 2014). Recent studies of miR-365, miR-21, miR-23a/b
and miR-106b indicated involvement of miRNA during osteogenesis of
BMSC. miR-21 could reverse OP through modulating RECK and miR-34
could target Tgif2 and inhibit OP via antagonize osteoclastogenesis
(Fang et al., 2016; Li et al., 2013b; Liu et al., 2017; Xu et al., 2017;
Krzeszinski et al., 2014). These findings clearly reveal the importance of
miRNA in BMSC osteogenesis. It is also noteworthy that miR-26b is up
regulated during BMSC osteogenesis(Trompeter et al., 2013), however
whether it is required for osteogenesis and the regulatory mechanism
remains enigma.

Wnt signal pathway, especially canonical Wnt pathway controls
many biological processes, including cell proliferation, bone develop-
ment and stem cell maintenance. The key regulatory factor within Wnt
pathway is GSK3(Wu & Pan, 2010). By phosphorylating β-catenin,
GSK3 promotes β-catenin degradation within a so-called destruction
complex, which eventually lead to Wnt signal inhibition. It is reported
that dysregulation of Wnt signal pathway will lead to bone diseases.
Growing evidence shows that Alkaline phosphatase (ALP), osteopontin
(OPN), bone gamma-carboxyglutamate protein (BGLAP, also called
OCN), collagen type1A1 (COL1A1) are all bone specific matrix proteins,
and are related with bone formation (Li et al., 2013a; Xu et al., 2017).
Runt related transcription factor 2 (RUNX2) is a critical transcriptional
regulator of osteoblast diferentiation and enhances the transcription of
these osteoblast-related genes: ALP, OPN, OCN, COL1A1(Xiao et al.,
2005). Moreover, activation of canonical Wnt signaling could activated
the expression of RUNX2 and the downstream osteoblast-related genes
and lead to increased osteogenesis (Banerjee et al., 2016; Isacsson et al.,
2005). Interestingly, it was reported that Wnt signal pathway is in-
volved in Dex induced OP and its activation could rescue osteoblast/
adipocyte balance of BMSC(Wu et al., 2009).

Thus, we proposed a hypothesis that miR-26b could regulate BMSC
osteogenesis through regulating Wnt signal pathway. miR-26b targets
GSK3, down-regulates its expression and activated Wnt signal pathway
through up regulating β-catenin. This could promote BMSC osteogen-
esis, which alleviates the inhibitory effect of Dex on BMSC osteogenesis.
Our study could reveal the mechanism behind miR-26b in regulating
BMSC osteogenesis and bears therapeutic potential for Dex induced OP.

Material and methods

1.BMSC isolation and cell culture. Animal experiments were con-
veyed following local regulations and policies for the care and use of
laboratory animals. Sprague Dawley rats were anesthetized with 10%
chloral hydrate (1ml/300 g, i.p.) and then dipped in 75% ethanol for
20min. Under aseptic conditions, the bilateral lower limb femurs of rats
were obtained followed by the removal of attached fatty tissues, con-
nective tissues, and periosteum. The femurs were placed in a small
aseptic beaker and then moved on a super clean bench. Thereafter, the
femurs were stored on a sterile culture dish. After washing with PBS,
the bilateral mummification ends in the femur were resected. A total of
5ml DMEM (Gibco) containing 10% FBS (Gibco) was mixed with 0.5 ml
of heparin. The marrow cavities of the femurs were rinsed by the mixed
solution for three to four times. The flushing fluid was fully beaten
followed by cell resuspension with DMEM containing 10% FBS. The
cells (density was adjusted to 1×106 cells/ml) were inoculated in a
25 cm2 culture bottle and were then cultured (37 °C, 5% CO2, saturated
humidity). The medium was changed every three days. After the ad-
herent cells reached 80% to 90% fusion, the culture medium was

abandoned followed by washing with PBS for three times. The pre-
heated (37 °C) digestion liquid containing 0.25% trypsin and 0.02%
EDTA was used for digestion at room temperature followed by passage
with a ratio of 1:2.

2.BMSC osteogenesis. Rat BMSC were cultured by Osteogenesis
Induction Medium for BMSC (Cyagen). For Dex administration, cells
were cultured with 4 uM Dex; for rOA administration, cells were cul-
tured with 100 ng/ml rOA.

3.miR-26b inhibitor and mimics infection. The miR-26b inhibitors
and mimics were purchase from GenePharm (China, Shanghai). Stable
cell lines were prepared as following procedures: cells cultured to 80%
confluence in a 6-well plate (roughly 1×106 cells cells) were infected
with miRNA inhibitor or mimics via pLKO.1(addgene) lentivirus vector
system following manufactures' instructions. After infection, stable cell
lines were selected with 1μg/ml puromycin for 6 days, then expanded
for further experiments.

4.Alizarin Red staining. Osteogenesis was examined by staining
mineralized nodules with Alizarin Red S as described previously
(Florine et al., 2013). Briefly, cells were washed with PBS and soaked in
40mM Alizarin Red (pH 4.2) for 30min at 37 °C, then washed with PBS
and imaged.

5.Alkaline phosphatase (ALP) activity. We measured ALP activity in
the cell supernatants using colorimetric assay kit (Jiancheng, Nanjing).
ALP activity was measured at 405 nm in a micro-plate reader (Gen5),
and calculated with pNP standard curve.

6. qRT-PCR. qRT-PCR was done as previously described (Kang et al.,
2016). Total cellular RNA was isolated from cultured cells using the
RNeasy Mini Kit (Qiagen, Valencia, CA, USA) according to the manu-
facturer's protocol. Real-time PCR was carried out on a 96-well plate

Fig. 1. Up-regulating of miR-26b during OA induced BMSC osteogenesis.

A. BMSC osteogenesis was induced by OA as indicated and detected via
Alizarin Red staining.

B. ALP activity of cells described in A.
C. miR-26b expression level in cells described in A was determined through
qRT-PCR. (For interpretation of the references to colour in this figure le-
gend, the reader is referred to the web version of this article.)
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ABI Prism 7500 Sequence Detection system (Applied BioSystems, Foster
City, CA, USA) using SYBR Green PCR Master Mix (Takara Bio Inc.,
Otsu, Japan). Cycling conditions were as follows: 40 cycles of 94 °C for
5 s, 60 °C for 34 s, and 72 °C for 30 s. e comparative 2−∆∆Ct method was
used to calculate the relative expression of each target gene; the ex-
pression levels of all genes were normalized to β-actin or U6. The se-
quence of primer was as shown: ALP, forward: 5′- CCTTCTTCCGTCA
GTACCGT-3′, reverse: 5’-AGCTGGTTCATCCCGATTGT-3′; OPN, for-
ward: 5′- GAGGAGAAGGCGCATTACAG-3′, reverse: 5′- ACAGAATCCT
CGCTCTCTGC-3′; Ocn, forward: 5’-CAAGTCCCACACAGCAACTC-3′,
reverse: 5’-GTCCATTGTTGAGGTAGCGC-3′; Col1a1, forward: 5′- AAC
AAGGGAGGAGAGAGTGC-3′, reverse: 5′- AGTCTCTTGCTTCCTCC
CAC-3′; MiR-26b, forward: 5′- CGCCCGTTCAAGTAATTCAGG-3′, re-
verse: 5′- CGGCCCAGTGTTCAGACTAC-3′.

7.Western Blot. The protein was extracted with RIPA, quantified,
and separated on SDS-PAGE. The membranes were blocked in 5% BSA
for 1 h at room temperature, and incubated with primary antibodies at
4C overnight. Membranes were washed by TBST 3 times (7min each
time) and incubated with HRP-conjugated secondary antibodies for
another 1 h at room temperature. The blots were analyzed by enhanced
chemiluminescence (ECL) western blotting detection system (GE

HealthCare Bio-Sciences, Piscataway, NJ, USA). Actin, β-catenin,
GAPDH antibodies were obtained from Santa Cruz; GSK3β，RUNX2
antibodies were obtained from CST.

8.Luciferase reporter assay. Luciferase constructs were constructed
by cloning WT and mutated GSK3β 3’UTR sequences into pGL3-luc
system. The corresponding mutant constructs (MUT- GSK3β) with ten
mutated residues in the region of seeding sequence were generated by
site-directed mutagenesis (Fig. 3). Control vector was TK-Rellina–pGL3.
Cells were transiently transfected with the corresponding cDNA using
Xfect™Polymer. The luciferase reporter activity was assayed with the
Dual-Luciferase reporter assay system (Promega, E1910) by following
the manufacturer's instructions. All the samples were tested in tripli-
cates, and the results were normalized relative to control rellina ac-
tivity.

9.Statistical analysis. All data values were shown as mean ±
standard deviation (SD). Comparison of all other results was performed
by one-way analysis of variance (ANOVA) with Tukey's comparison
analysis and the statistical significance was analyzed using Student t-
test and analysis of variance. Data was considered significant when
*p < .05, **p < .01, ***p < .001. The Graphpad Prism 5 (Graphpad
Software Inc.,) was used to compare groups.

Fig. 2. miR-26b promotes OA induced BMSC osteogenesis.

D. miR26-b level was determined by qRT-PCR in BMSCs with miR-NC, miR-26b inhibitor and mimics as indicated.
E. Cells described in A were treated with OA and stained with Alizarin Red.
F. Osteogenesis were determined by ALP activity assay in cells described in A
G. Osteogenesis related genes ALP, OPN, OCN, COL1A1were detected in cells described in A by qRT-PCR. (For interpretation of the references to colour in this figure
legend, the reader is referred to the web version of this article.)
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Results

Up-regulating of miR-26b during OA induced BMSC osteogen-
esis.

To confirm the relationship between OA induced BMSC osteogenesis
and miR-26b expression level, we first isolated BMSC from rats and
cultured these cells in osteogenesis induction medium with OA. The
osteogenesis efficiency is analyzed by Alizarin Red staining, which is a

widely used method for osteogenesis identification (Glynn et al., 2013).
In BMSC induced for osteogenesis differentiation for 0–3 weeks as in-
dicated, Alizarin Red staining validated successful osteogenesis
(Fig. 1A). Moreover, ALP activity was increased in a time dependent
manner (Fig. 1B). To evaluate the association of miR-26b and BMSC
osteogenesis, we next detected miR-26b level by qRT-PCR in these cells,
and clearly its expression is enhanced during OA induced osteogenesis
progress. The miRNA level increased to almost 4-fold after 3 weeks'
induction versus day 0 (Fig. 1C). This finding indicates potential con-
nection between miR-26b expression level OA induced osteogenesis of
BMSC.

miR-26b promotes OA induced BMSC osteogenesis.
For further validation of this connection between miR-26b and os-

teogenesis, BMSC were stably expressed with miR-NC as negative
control, and miR-26b inhibitor or mimics respectively via lentivirus
system. Stable cell lines were selected and validated by qRT-PCR de-
tection of corresponding RNA levels of miR-26b (Fig. 2A). Osteogenesis
were induced by OA in these stable cell lines, and osteogenesis effi-
ciency were detected by Alizarin Red staining. As shown in Fig. 2B,
miR-26b overexpression dramatically promoted calcium accumulation,
while inhibition of miR-26b exerted opposing effects. ALP activity assay
exerted similar result (Fig. 2C). We also detected mRNA level of os-
teogenesis related genes ALP, OPN, OCN, COL1A1 (Li et al., 2013a; Xu
et al., 2017) with qRT-PCR. Results indicated that these genes were
significantly enhanced in miR-26b mimics group. All these genes were
suppressed by miR-26b inhibitor administration, indicating miR-26b as
a key regulatory factor in promoting osteogenesis genes expression
(Fig. 2D). These findings taken together demonstrated the importance
of miR-26b in OA induced osteogenesis.

miR-26b modulates RUNX2 expression through regulating
GSK3β/β-catenin pathway.

The mechanism between miR-26b and osteogenesis remains en-
igma, so we next aimed to reveal the hidden linkage between miR-26b
and osteogenesis related genes. Canonical Wnt signal pathway, or
GSK3β/β-catenin pathway plays crucial role in bone differentiation. It's
not clear whether this pathway is affected by miR-26b. In BMSC stably
expressing miR-26b inhibitor, mimics or NC control, we detected the
protein levels of GSK3β, β-catenin and RUNX2 (Fig. 3A). From the re-
sult we could clearly see that the protein level of GSK3β were decreased
by miR-26b mimics, which were enhanced to about twice the intensity
in miR-26b inhibitor group versus control and NC groups. Moreover,
the downstream protein β-catenin was activated in BMSC cells with
miR-26b mimics, while decreased in BMSC cells with miR-26b in-
hibitor. To detect the relationship between osteogenesis and Wnt
pathway, we also detected RUNX2 protein level, a protein closely re-
lated with BMSC osteogenesis. The expression pattern of RUNX2 is
much similar with β-catenin. MiR-26b activation increased RUNX2
expression and inhibition of miR-26b lead to RUNX2 (Fig. 3A).

The potential binding site of miR-26b on the 3’-UTR of GSK3 was
predicted using Starbase 2.0 software (http://starbase. sysu.edu.cn/
starbase2/index.php) and the TargetScan (www. targetscan.org/vert_
71/) database(Fig. 3B). We then generated luciferase reporter plasmids
with mutated or wild-type (WT) 3’UTR of GSKβ. Stable miR-26b BMSC
cells lines were transfected with these luciferase reporter systems. In
cells with mutated GSK3β 3’UTR luciferase reporter, miR-26b exerted
no effect on luciferase activity. However, the luciferase activity of WT-
GSK3–3’UTR luciferase reporter is dramatically inhibited by miR-26b
mimics (Fig. 3C).

Taken together, miR-26b could directly target GSK3β and modulate
Wnt signal pathway, up regulating bone formation associated genes
including RUNX2 and promote BMSC osteogenesis.

Dexamethasone induced BMSC osteogenesis inhibition is alle-
viated by miR-26b over expression.

It's widely accepted that dexamethasone (Dex) administration could
inhibit osteogenesis differentiation of BMSC(Florine et al., 2013; Li
et al., 2013a; Xu et al., 2017). In this study, we aimed to evaluate

Fig. 3. miR-26b modulates RUNX2 expression through regulating GSK3/β-ca-
tenin pathway.

H. BMSC with miR-NC, miR-26b inhibitor and miR-26b mimics were subjected
to SDS-PAGE and detected for GSK3β, β-catenin，RUNX2 expression.
GAPDH served as loading control. Statistical analysis of protein levels was
shown in right panel.

I. Luciferase activity were detected in BMSC containing WT or mutated GSK3-
β 3’UTR and transfected with miR-26b mimics or miR-NC.

J. Schematic picture of miR26b and GSK3-β 3’-UTR in different species as
indicated.
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whether miR-26b could alleviated Dex induced osteogenesis inhibition.
Control or stable overexpression of miR-26b BMSC cell lines were
treated with Dex Alizarin Red signal were dramatically decreased by
Dex administration comparing to control group. But overexpression of
miR-26b could partly alleviate this effect (Fig. 4A). To validate this
finding we conveyed ALP activity analysis in cells describe above, and
the result is consistent: Dex administration decreased BMSC ALP ac-
tivity and miR-26b could inhibit such effect of Dex (Fig. 4B). The mRNA
level of osteogenesis related genes was also detected by qRT-PCR. Cells
were treated as described above and detected for ALP, OPN, OCN,
COL1A1 expression. In consistent with previous findings, the inhibition
effect of Dex is alleviated by miR-26b (Fig. 4C). Thus, miR-26b could
antagonize Dex and promotes osteogenesis.

miR-26b antagonize Dex inhibited BMSC osteogenesis through
modulating GSK3/β-catenin pathway.

Now that we have proven the controversial effect between miR-26b
and Dex, we next aimed to uncover the molecular mechanism behind
this phenomenon. GSK3β is targeted by miR-26b, but it's not clear
whether Dex could promote GSK3β expression and inhibit Wnt signal.
As shown in figure 5GSK3β is obviously up regulated by Dex treatment,
and the protein levels of β-catenin and RUNX2 were decreased.
Whereas overexpression of miR-26b nearly abolished the effect of Dex
on GSK3β, β-catenin and RUNX2(Fig. 5).

Discussion

Osteoactivin (OA), also known as DC-HIL or GPNMB, is an essential
factor in bone marrow stromal cell differentiation. Besides BMSC os-
teogenesis, it is also involved in multiple biological processes including
proliferation, cell adhesion, extra cellular matrix synthesis and cell
differentiation. Its most important function is to modulate bone marrow

stromal cell osteogenesis(Moussa et al., 2014; Sondag et al., 2014;
Abdelmagid et al., 2008). A series of miRNA participated in BMSC os-
teogenesis, for example, miR-29c-3p could negatively regulate the os-
teogenesis differentiation of BMSC by targets on dishevelled 2(Wang
et al., 2018). Moreover, Camp E et.al found that miR-376c-3p reduces
IGF1R/Akt signaling in BMSC and inhibited osteogenesis (Camp et al.,
2018). Noteworthy, miR-26b is also reported as up regulated during
BMSC osteogenesis(Trompeter et al., 2013), so its highly possible that
this miRNA is closely related with BMSC osteogenesis.

In this study we induced BMSC osteogenesis by OA and detected
miRNA-26b expression during this process. Indeed, miR-26b expression
dramatically increased and is closely related with BMSC osteogenesis
(Fig. 1C). Ectopic miR-26b dramatically promoted the osteogenesis
progress induced by OA (FIG. 2). This finding strongly validated our
speculation that miR-26b is closely related with BMSC osteogenesis. It
was reported that miR-26bcould accelerate osteogenic differentiation of
somatic stem cell, which supported our finding(Trompeter et al., 2013).
Since osteogenesis is decreased in OP patients, miR-26b could thus
probably alleviate osteoporosis by promoting osteogenic differentia-
tion. Given that OA administration enhanced miR-26b, we could thus
speculate that OA could enhance miR-26b and promote BMSC osteo-
genesis, which finally inhibit OP. The remaining question is that
through which molecular mechanism could miR-26b regulate osteo-
genesis.

One of the most important pathways during bone formation is ca-
nonical Wnt signaling pathway. This pathway signals through reg-
ulating β-catenin protein level. In resting cells β-catenin is constantly
degraded by a so-called destruction complex. In this complex β-catenin
get phosphorylated by CK1 and GSK3β. Phosphorylated β-catenin could
then be ubiquitinated by E-3 ligase and subjected to proteasomal de-
gradation(Wu & Pan, 2010; Amit et al., 2002). It was reported that

Fig. 4. Dex inhibited BMSC osteogenesis is alleviated by miR-26b over expression.

K. BMSC treated with Dex, transfected with miR-26b or control as indicated during OA induced osteogenesis were subjected to Alizarin Red staining.
L. ALP activity was analyzed in cells described in A.
M. Relative expression of ALP, OPN, OCN, COL1A1were detected in cells as described in A. (For interpretation of the references to colour in this figure legend, the
reader is referred to the web version of this article.)
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multiple chemicals could regulate the osteogenic differentiation of stem
cells through activation of GSK3β(Kong et al., 2013). We speculated
whether this pathway is affected by miR-26b, and detected the key
regulator protein GSK3β and β-catenin together with a downstream
protein RUNX2 (which is also related with osteogenesis) (FIG. 3). Our
data suggested that miRNA-26b could directly interact with 3’UTR of
mRNA of GSK3β as proven by luciferase reporter, and Western blot
analysis, and regulate canonical Wnt signaling pathway, which finally
promoted BMSC osteogenesis. Similar regulatory axis was identified in
rheumatoid arthritis synovial fibroblasts where miR-26b inhibited GSK-
3β expression and alters the Wnt/GSK-3β/β-catenin pathway, which
could support our findings(Sun et al., 2015).

Dexamethasone is an immune inhibitor widely used in clinical
treatment for autoimmune diseases, immunological rejection and in-
flammations (Yuasa et al., 2015). However, previous studys have de-
monstrated that prolonged administration of Dex could induce serious
OP through inhibiting osteogenesis(Li et al., 2013a; Hu et al., 2018).
Interestingly, Xu et al. have shown that miR-365 ameliorates DEX-in-
duced suppression of cell viability and osteogenesis by regulating the
expression of HDAC4 in osteoblasts(Xu et al., 2017). Shi et al. have
shown that miR-17/20a may play a significant role in Dex-induced
osteoclast differentiation and function by targeting the RANKL ex-
pression in osteoblast cells(Shi et al., 2014). In addition, it was report
that miR-216a rescues dexamethasone suppression of osteogenesis via
regulating PI3K/AKT pathway(Li et al., 2015). Thus, in this study we
attempted to determine the regulatory role of miR-26b in Dex induced
BMSC osteogenesis inhibition. We found that miR-26b could antagonize
Dex and promotes osteogenesis through modulating GSK3β/β-catenin
pathway.

In summary, we are the first to confirm that miR-26b is upregulated
by OA-induced and can promote osteogenic differentiation of BMSCs in
vitro, but also can effectively antagonize the suppression of Dex on
osteoblast differentiation, through targeting GSK3β, which, in turn,

results in the activation of the β-catenin signaling pathway. This study
enrich the understanding of molecular mechanism of OA-induced os-
teogenic differentiation and reveal miR-26b/GSK3β/β-catenin may be a
potent therapeutic agent for the prevention and treatment of Dex-in-
duced osteoporosis. It would be difficult to overexpress miR-26b in
patients. Thus, for future work, we will be using commercially available
GSK3β inhibitors to block GSK3β/β-catenin pathway directly.
Moreover, exploring the upstream regulatory factors of miR-26b is also
critical for a better understanding of the OA-miR-26b axis, and may
provide more potential therapeutic targets.

Conclusions

In conclusion, our study revealed the pro-osteogenesis effect of miR-
26b and uncovered the molecular mechanism. MiR-26b directly targets
GSK3β and activates bone-formation related canonical Wnt signaling
pathway. We also proved that miR-26b could antagonize Dex induced
BMSC osteogenesis. These findings may bear therapeutic potential for
Dex induced OP, and could provide support for future researches.
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