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MicroRNA-146b induces the PI3K/Akt/NF-kB signaling
pathway to reduce vascular inflammation and apoptosis
in myocardial infarction by targeting PTEN
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Abstract. The aim of the present study was to investigate the
function of microRNA-146b on myocardial infarction and the
mechanism. An MTT assay, Annexin V/propidium iodide (PI)
apoptosis assay, ELISA kits, western blot analysis and acaspase-3/8
activity assay were used to measure cell growth, vascular
apoptosis inflammatory factors, and the B-cell lymphoma 2-asso-
ciated X protein (Bax), phosphatase and tensin homolog (PTEN),
phosphoinositide 3-kinase (PI3K)/Akt/nuclear factor (NF)-xB
signaling pathway. The expression of microRNA-146b was down-
regulated in the myocardial infarction rat model, compared with
the control group. In an in vitro model of myocardial infarction,
the downregulation of microRNA-146b increased inflammatory
factors, vascular apoptosis, caspase-3/8 activity and the protein
expression of Bax. MicroRNA-146b reduced vascular apop-
tosis, caspase-3/8 activity and the protein expression of Bax.
MicroRNA-146b also regulated the PI3K/Akt/NF-«kB signaling
pathway to mediate vascular inflammation and apoptosis in
myocardial infarction by PTEN. A PI3K inhibitor decreased the
effect of microRNA-146b on vascular inflammation and apoptosis
following myocardial infarction. In conclusion, microRNA-146b
mediated vascular inflammation and apoptosis in patients with
myocardial infarction, which may be associated with activation of
the PI3K/Akt/NF-«B signaling pathway by PTEN.

Introduction
Cardiac failure, a complex clinical syndrome, represents the

serious stage of several heart diseases (1). It has a high inci-
dence, with a 5-year mortality rate of >50% (1). The incidence

Correspondence to: Ms. Xu Han, Department of Health Care
Unit, Jining No. 1 People's Hospital, 6 Jiankang Road, Jining,
Shandong 272111, P.R. China

E-mail: xh16629@163.com

Key words: microRNA-146b, vascular apoptosis, phosphatase and
tensin homolog, myocardial infarction, phosphoinositide 3-kinase,
Akt, nuclear factor-xB

of cardiac failure has continued to increase in recent years,
posing a serious threat to human health in the 21st century. As
myocardial infarction is a serious threat to human health (2),
how to effectively reduce the cell apoptosis caused by myocar-
dial injury and protect cardiac function remains an important
question in the clinical cardiovascular field (2). Myocardial
infarction leads to markedly increased myocardial ischemia
hypoxia, inflammation, oxidative stress, and myocardial cell
necrosis and apoptosis (3). As a result, it causes myocardial
collagen hyperplasia, alternative fibrosis and cardiac function
disorder (3).

Cell apoptosis occupies an important position in the
process of the pathological evolution of myocardial ischemia
injury (4). In early acute ischemia, apoptosis is the main form
of myocardial infarction (5). It is associated with the entire
pathological evolution process of myocardial injury. Inhibiting
myocardial cell apoptosis following acute heart ischemia,
and increasing the quantity of surviving myocardial cells
is undoubtedly conducive to the prevention and treatment
of myocardial ischemia (6). In addition, it can promote the
recovery of cardiac function, and the long-term prognosis of
patients (5).

The phosphoinositide 3-kinase (PI3K)/akt pathway is an
important signal transduction pathway in organisms. It has been
confirmed to exert important biological functions in activities
including cell survival, apoptosis and proliferation (7). PI3K
can phosphorylate the 3' hydrogen base on the inositol ring
to produce phosphatidylinositol 3,4,5 trisphosphate (PIP3),
which can be activated following the phosphorylation of
AKT as a secondary messenger (8). The phosphorylated
AKT can activate endothelial nitric oxide synthase, glycogen
synthase kinase-3f and heat shock protein. Therefore, it
can exert myocardial protective effects (9). It has been veri-
fied in experiments in vivo and in vitro that the PI3K/AKT
signal transduction pathway is important in protecting against
myocardial ischemia reperfusion injury (9). Ischemic precon-
ditioning or active drug stimulation can activate the PI3K/AKT
signaling pathway in myocardial cells. The activation of such a
signal pathway has a decisive role in the protective mechanism
of myocardial ischemia reperfusion injury (10).

As an important nuclear transcription factor, nuclear factor
(NF)-«B is a transcription factor for fast response nucleated
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cells commonly distributed in the cytoplasm. It locates at
the hub location of the Toll-like receptor downstream signal
pathway. In addition, it can regulate the cascade reaction
between immunity and inflammation associated factors and
inflammatory transmitters. Therefore, it can synthesize and
release inflammatory cytokines, cyclooyxgenase-2, induc-
ible nitric oxide synthase, chemotaxis granulocytes and
macrophages. Subsequently, it can increase capillary perme-
ability, induce lymphocyte infiltration, and complete the
transmission of inflammatory signals. In addition, it can exert
the early immune response effects and is pivotal in inflam-
matory and immune responses. Myocardial ischemia and
hypoxia can induce myocardial inflammation, whereas the
phosphorylation and degradation of NF-kB subunit inhibitor
of NF-xB (IxB) leads to the nuclear translocation of NF-xB.
This accounts for the initiation mechanism of the genesis
and development of acute inflammation. NF-«xB is a type
of transcription factor with a multi-directional regulatory
effect. It can regulate the expression of multiple inflamma-
tory cytokines, therefore, it is closely associated with the
inflammatory response (11).

Among the numerous signal transduction pathways, the
phosphatase and tensin homolog (PTEN) pathway is closely
correlated with PI3K/AKT (12). PI3K/AKT can be gradually
phosphorylated through activating the enzyme system (13).
Therefore, it can activate pathway regulatory cytokines,
including vascular endothelial growth factors. PTEN is the
tumor suppressor gene, phosphatase and tensin homolog
deleted on chromosome 10, and is the negative regulatory
factor of the PI3K/AKT pathway (13). PTEN can suppress
activation of the PI3K/AKT pathway and catalyze the dephos-
phorylation of PIP3. Thus, it can antagonize the activity of
the PI3K/AKT pathway (14). Therefore, PTEN is important in
regulating embryonic development, cell growth, differentia-
tion, apoptosis and migration (14). Ramirez-Moya et al showed
that microRNA-146b promoted PI3K/AKT pathway hyperacti-
vation and thyroid cancer progression by targeting PTEN (15).
Hendgen-Cotta et al (16) showed that microRNA-146b was
inhibited in acute myocardial ischemia/reperfusion injury
in vivo. In the present study, the function of microRNA-146b
in myocardial infarction and the underlying mechanism were
evaluated.

Materials and methods

Animals and acute myocardial I/R (AMI) injury.
Sprague-Dawley rats (male; 5-6 weeks; 160-200 g) were
housed at 22-23°C and a humidity of 55-60%, with a 12 h
light/dark cycle and free access to food and water. All rats
were obtained from the Experiment Animal Center of
Shandong University (Shandong, China) and were divided into
two groups randomly: Control (n=6) and AMI (n=6) groups.
The rats were anesthetized by intraperitoneal injection of
35 mg/kg pentobarbital sodium. Thoracotomy was performed
and the left anterior descending coronary artery was ligated
2-3 mm away for 30 min. All experimental manipulations
were undertaken in accordance with the Guide for the Care
and Use of Laboratory Animals by the National Institutes of
Health, with the approval of the Animal Experimental Ethics
Committee of Jining No. 1 People's Hospital (Jining, China).
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Hematoxylin and eosin (HE) staining assay. Following induc-
tion for 30 min, the rats were anesthetized by intraperitoneal
injection of 35 mg/kg pentobarbital sodium and sacrificed
via decollation. Heart samples were acquired and fixed with
4% paraformaldehyde for 24 h. The heart samples were then
embedded in plastic and sectioned at 10-yM. The samples
were stained with an HE assay for 15 min and observed
using a confocal microscope (magnification, x100; Leica
Microsystems GmbH, Wetzlar, Germany).

Reverse transcription-polymerase chain reaction (RT-PCR)
and quantitative PCR (qPCR) analysis. Total RNA was
extracted from the transfected cells using TRIzol reagent
(Invitrogen; Thermo Fisher Scientific, Inc., Waltham, MA,
USA) and total RNA was used for the synthesis of first-strand
cDNA using the PrimeScript RT reagent kit (Takara Bio,
Inc., Shiga, Japan). The RT-PCR analysis was performed
using a 7500 Fast real-time PCR system and SYBR Premix
Ex Taq kit (Takara Bio, Inc.). The primers utilized were as
follows: U6 forward, 5S5\GCTTCGGCAGCACATATACTA
AAAT3" and reverse, SSCGCTTCACGAATTTGCGTGTC
AT3'; miR-146b-5p forward, 5"TGACCCATCCTGGGCCTC
AA-3" and reverse, 5'-CCAGTGGGCAAGATGTGGGCC-3.
The amplification conditions were as follows: 95°C for 10 min,
40 cycles of denaturation at 95°C for 30 sec, followed by
annealing and extension at 58°C for 10 sec, 72°C for 10 sec.
The 222% method was used to calculate the relative gene
expression (17).

GeneChip miRNA array. Total RNA (500 ng) was isolated
using Cyanine-5-CTP and hybridized into the SurePrint G3
Mouse Whole Genome GE 8x_60 K Microarray G4852A
platform (Stratagene; Agilent Technologies, Inc., Santa Clara,
CA, USA). The results were quantified using Agilent Feature
Extraction software (version A.10.7.3.1).

Cell culture and transfection. HOc2 cells were purchased from
Type Culture Collection of the Chinese Academy of Sciences
(Shanghai, China) and cultured in Dulbecco's modified Eagle's
medium (DMEM; Gibco; Thermo Fisher Scientific, Inc.) supple-
mented with 10% fetal bovine serum (Gibco; Thermo Fisher
Scientific, Inc.) at 37°C in a 95% air/5% CO, atmosphere. The
HO9c2 cells were incubated by continuously flushing a chamber
with 5% CO, and 95% N2 for 3 h at 37°C. MicroRNA-146b
mimics, si-microRNA-146b and negative control mimics
were transfected into cells; transfection was performed with
Lipofectamine™ 2000 reagent (Invitrogen; Thermo Fisher
Scientific, Inc.). Following 4 h of transfection, VO-Ohpic trihy-
drate (10 xM; PTEN inhibitor) was added to cells for 44 h.

Cell viability assay and Annexin V/propidium iodide (PI)
apoptosis assay. To the transfected cells, 20 ul of MTT assay
was added for 4 h at 37°C and DMSO was added to the cell and
shaken at 37°C for 20 min. The cell viability was measured
using a VERSAmax microplate reader (Molecular Devices
LLC; Sunnyvale, CA, USA) at 492 nm. The transfected cells
were washed with PBS, and stained with Annexin V-FITC and
PI fluorescence (all 5 ul, BD Biosciences, Franklin Lakes, NJ,
USA) for 15 min in the dark. Apoptosis was analyzed with a
FACSCalibur flow cytometer (BD Biosciences).
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Figure 1. Expression of microRNA-146b in myocardial infarction rat. (A) Hematoxylin and eosin staining showed myocardial sdamage. Expression of
microRNA-146b using a (B) gene chip and (C) polymerase chain reaction analysis. “P<0.01, vs. sham control group. Control, sham control rat group; AMI,

acute myocardial infarction rat group.

ELISA. The transfected cells were lysed with modified radio-
immunoprecipitation assay (RIPA) buffer at 4°C for 30 min.
Protein concentration was determined using the BCA protein
determination kit (Beyotime Institute of Biotechnology,
Shanghai, China), and 10 yg was used to measure the levels of
TNF-a, IL-13, IL-6 and IL-18 using ELISA kits. The absor-
bance was measured using a VERSAmax microplate reader
(Molecular Devices, LLC) at 405 nm.

Luciferase assay. The potential binding sites of miR146b in
the 3'-untranslated region (UTR) of PTEN were determined
using TargetScan (http://www.targetscan.org/vert_71).
The pGL3-PTEN-3'-UTR and microRNA-146b and nega-
tive control mimics were added to cells, with transfection
performed with Lipofectamine™ 2000 reagent (Invitrogen;
Thermo Fisher Scientific, Inc.). Following transfection 48 h,
the cells were analyzed with the Dual-Luciferase Reporter
Assay kit (Promega Corporation, Madison, WI, USA).

Western blot analysis and caspase-3/8 activity assay. The trans-
fected cells were lysed with modified RIPA buffer at 4°C for

30 min. Protein concentration was determined using the BCA
protein determination kit (Beyotime Institute of Biotechnology),
and 30-50 ug of the protein samples were electrophoresed on
8-12% SDS-PAGE gels and transferred onto PVDF membranes
(EMD Millipore, Billerica, MA, USA). Subsequently, 5% milk
was used to block the membranes in a shaker at 37°C for 1 h.
Antibodies for Bax (cat. no. sc-6236, 1:1,000), phosphory-
lated Akt (cat. no. sc-7985-R, 1:1,000), PI3K (cat. no. sc-7174,
1:1,000), NF-xB (p65, cat. no. sc-109, 1:1,000) and GAPDH
(cat. no. sc-25778, 1:5,000) antibodies, all from Santa Cruz
Biotechnology, Inc. (Dallas, TX, USA) were used for incuba-
tion at 4°C overnight. The membranes were then washed with
TBST buffer and incubated with horseradish peroxidase-labeled
goat anti-rabbit IgG (cat. no. sc-2004, 1:5,000, Santa Cruz
Biotechnology) at 37°C for 1 h. The protein bands were visual-
ized by ECL (Bio-Rad Laboratories, Inc., Hercules, CA, USA).
For the analysis of caspase activity, total protein (3-5 ug)
was incubated with caspase-3 and caspase-8 activity kits
(Beyotime Institute of Biotechnology) at 37°C for 1 h.
Caspase-3/8 activity was measured using a VERSAmax
microplate reader (Molecular Devices, LLC) at 405 nm.
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Figure 2. Downregulation of microRNA-146b increases inflammatory factors and apoptosis in an in vitro model. (A) Expression of microRNA-146b,
(B) vascular apoptotic rate, (C) cell viability, and (D) vascular apoptosis, detected using flow cytometry, of myocardial infarction. Levels of (E) TNF-a,
(F) IL-1, (G) IL-6 and (H) IL-18 in the in vitro model. "P<0.01, vs. Control group. Control, negative control group; Anti-146b, microRNA-146b downregula-

tion group; TNF-a, tumor necrosis factor-a; IL, interleukin.

Statistical analysis. The data are presented as the mean + stan-
dard deviation using SPSS 17.0 (SPSS, Inc., Chicago, IL, USA).
All data were analyzed for significance using Student's t-test
for two groups or one-way analysis of variance with Tukey's
post hoc test (three groups). P<0.05 was considered to indicate
a statistically different difference.

Results

Expression of microRNA-146b in the AMI rat. To determine
whether the expression of microRNAs regulates myocar-
dialinfarction inthe AMIrat model,changes in the expression of
microRNAs were analyzed. The HE staining showed myocar-
dial damage in the AMI rat model, compared with the sham
control group (Fig. 1A). The expression of microRNA-146b
was downregulated in the myocardial infarction rat, compared
with that in the control group (Fig. 1B and C).

Downregulation of microRNA-146b increases inflammatory
factors and apoptosis in vitro. The function of microRNA-146b

in myocardial infarction was then examined using
anti-microRNA-146b mimics to decrease the expression of
microRNA-146binthe invitromodel. As showninFig.2 A, there
was significant inhibition of the expression of microRNA-146b
in the in vitro model in the anti-microRNA-146b mimics
group, compared with that in the negative control group. The
downregulation of microRNA-146b inhibited cell viability,
induced apoptosis, increased levels of inflammatory factors
TNF-a, IL-1B, IL-6 and IL-18, and increased apoptosis in
the in vitro model, compared with the negative control group
(Fig. 2B-H).

Upregulation of microRNA-146b decreases inflammatory
factors and apoptosis in the in vitro model. There was a
significant increase in the expression of microRNA-146b
in the in vitro model following transfection with the
microRNA-146b mimics, compared with the negative
control group (Fig. 3A). The upregulation of microRNA-146b
promoted cell viability, reduced apoptosis, decreased levels
of inflammatory factors TNF-a, IL-1f3, IL-6 and IL-18, and
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Figure 3. Upregulation of miRNA-146b decreases inflammatory factors and apoptosis in an in vitro model. (A) Expression of miRNA-146b, (B) vascular apop-
totic rate, (C), cell viability, and (D) vascular apoptosis, detected using flow cytometry, of myocardial infarction. Levels of (E) TNF-a, (F) IL-1, (G) IL-6
and (H) IL-18 in the in vitro model. “/P<0.01, vs. Control group. Control, control negative group; miRNA-146b, microRNA-146b upregulation group; TNF-a,

tumor necrosis factor-a; IL, interleukin.

decreased apoptosis in the in vitro model, compared with the
negative control group (Fig. 3B-H).

MicroRNA-146b regulates the Bax/caspase-8/caspase-3
signaling pathway in vitro. The present study also assessed
whethermicroRNA-146bregulatedtheBax/caspase-3/caspase-9
signaling pathway in the in vitro model. As shown in Fig. 4A-D,
the downregulation of microRNA-146b significantly induced
caspase-3/8 activity and the protein expression of Bax in the
in vitro model, compared with the negative control group. The
upregulation of microRNA-146b significantly suppressed the
protein expression of Bax and activity of caspase-3/8 in the
in vitro model, compared with levels in the negative control
group (Fig. 4E-H).

MicroRNA-146b regulates the PI3K/Akt/ NF-kB signaling
pathway in vitro by PTEN. To evaluate the mechanism of
microRNA-146b in myocardial infarction, the potential
binding sites of microRNA-146b on the 3'-UTR of PTEN
mRNA were examined (Fig. 5A). Luciferase activity levels

were reduced in the group overexpressing microRNA-146b,
compared with those in the negative group (Fig. 5B). The
downregulation of microRNA-146b significantly induced
the protein expression of PTEN and NF-«B, and suppressed
the protein expression of PI3K and p-Akt in the in vitro
model, compared with the levels in the negative control
group (Fig. 5C-G). The upregulation of microRNA-146b
significantly suppressed the protein expression of PTEN
and NF-«B, and induced the protein expression of PI3K and
p-Akt in the in vitro model, compared with the levels in the
negative control group (Fig. SH-L).

Inhibition of PTEN reduces the effect of microRNA-146b in
myocardial infarction. In order to determine whether the PI3K
is involved in the effect of microRNA-146b in myocardial
infarction, the PTEN inhibitor, VO-Ohpic trihydrate (10 xM),
was added to cells following microRNA-146b. As shown in
Fig. 6, the PTEN inhibitor induced the protein expression of
PI3K and p-Akt,and suppressed the protein expression of PTEN
and NF-«B in the in vitro model following microRNA-146b,
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Figure 4. miRNA-146b regulates the Bax/caspase-8/caspase-3 signaling pathway in the in vitro model. Effects of downregulation of miRNA-146b on the
activity of (A) Caspase-3 and (B) Caspase-8, and (C) protein expression of Bax, determined by statistical analysis of (D) western blot analysis of Bax. Effects
of upregulation of miRNA-46b on the activity of (E) Caspase-3 and (F) Caspase-8, and (G) protein expression of Bax, determined by statistical analysis
of the (H) western blot analysis of Bax. “/P<0.01, vs. Control group. Control, negative control group; Anti-146b, microRNA-146b downregulation group;
miRNA-146b, microRNA-146b upregulation group. Bax, B-cell lymphoma 2-associated X protein.

compared with the microRNA-146b only group. The inhibition
of PTEN reduced the effect of microRNA-146b on the promo-
tion of myocardial cell viability, the suppression of apoptosis,
and inhibition of the levels of TNF-a, IL-1p, IL-6 and IL-18 in
the in vitro model following microRNA-146b, compared with
the microRNA-146b only group (Fig. 7A-G).

Discussion

Myocardial infarction is a common pathological process.
It is also the core link in the pathogenesis of myocardial
infarction, and in the myocardial revascularization treat-
ment process (18). How the identification of effective
myocardial protection measures to reduce myocardial
ischemia/reperfusion injury has had remained a focus of
interest for investigations (19). Studies have found that
implementing a few brief ischemia/reperfusion events in a
canine myocardial infarction model at the beginning of the
reperfusion cycle can markedly reduce edema and inflam-
mation in regions of post-reperfusion myocardial infarction
in myocardial tissue. The concept of ischemic post-condi-
tioning myocardial protection has also been proposed (18).

A series of subsequent studies have shown that ischemic
post-conditioning offers myocardial protection (5,20).
Additionally, it can markedly reduce myocardial infarc-
tion in myocardial infarction models in mice, rats, rabbits,
dogs and other species (21). In previous years, several
studies have found that isoflurane inhalation anesthetic
post-conditioning can simulate ischemic post-conditioning,
protect against myocardial infarction, and function through
a series of mechanisms. The present study showed that the
expression of microRNA-146b was downregulated in a
myocardial infarction rat model. Hendgen-Cotta et al (16)
showed that miR-146b was inhibited in ischemia/reperfu-
sion of acute myocardial injury in vivo.

Previous studies have shown the presence of myocardial cell
apoptosis in myocardial infarction (20,22). Adjusting the marker
protein of myocardial cell apoptosis can alleviate myocardial
cell apoptosis and improve the left ventricular ejection frac-
tion (20). These finding suggests that reducing myocardial cell
apoptosis can improve cardiac function in heart failure.

Apoptosis is a form of programmed cell death, which is
also an energy consumption process that can be regulated. The
Caspase family and Bcl-2, to a certain extent, are important
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Figure 5. miRNA-146b regulates the PI3K/Akt/NF-«xB signaling pathway in an in vitro model by PTEN. (A) miRNA-146b potential binding sites on the
3'-untranslated region of PTEN mRNA. (B) Luciferase activity levels. (C) Western blot analysis of PTEN, PI3K, p-Akt and NF-«B, and statistical analysis
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group; Anti-146b, microRNA-146b downregulation group; miRNA-146b, microRNA-146b upregulation group; PI3K, phosphoinositide 3-kinase; NF-kB,
nuclear factor-kB; PTEN, phosphatase and tensin homolog; p-Akt, phosphorylated Akt.

in the regulation of apoptosis (22). The activation of Caspase
3 can cause myocardial cell apoptosis, and the activation
of PI3K signaling pathways can inhibit the activation of
Caspase-3. Therefore, inhibiting the occurrence of apoptosis
and providing a specific inhibitor of Caspase 3 can inhibit
apoptosis and reduce cardiac remodeling (11). Lin and An (23),

reported that the inhibition of miRNA-146b-5p promoted
inflammation by targeting TNF receptor associated factor 6 in
atherosclerosis-associated foam cell formation. In the present
study, only the H9c2 cell line was used, which is a limitation
of the study; another cell line is to be used to verify the results
in further investigations.
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#P<0.01, vs. Control group; “P<0.01, vs. miRNA-146b group. Control, negative control group; miRNA-146b, microRNA-146b upregulation group; PTEN
inhibitor, microRNA-146b upregulation and PTEN inhibitor group; PI3K, phosphoinositide 3-kinase; NF-«xB, nuclear factor-kB; Bax, B-cell lymphoma
2-associated X protein; PTEN, phosphatase and tensin homolog; p-Akt, phosphorylated Akt.

NF-«B is a key transcription factor mediating the release of
inflammatory factors, which is distributed in vascular endothe-
lial cells, vascular smooth muscle cells and myocardial cells,
and is involved in the genesis and development of cardiovascular
disease (11). Under normal physiological conditions, it binds with
the inhibitory protein, IkB, exists in the form of homodimer, and
is under an inactive status (24). In the case of stimulation by
multiple pathological factors, the bind between NF-kB and kB
breaks. NF-kB and IkB are activated by phosphorylation and
transferred to the cell nucleus, bind with specific target genes,
regulate target gene transcription, and release relevant inflam-
matory factors, including IL-6 and TNF-a (25). In this regard,
the downregulation of microRNA-146b significantly induced
the protein expression of PTEN and NF-«B, and suppressed

the protein expression of PI3K and p-Akt in the in vitro model.
Jiang et al (26) showed that miRNA-146b ameliorated high-fat
diet-induced non-alcoholic fatty liver disease by directly
suppressing NF-«B.

The PI3K/AKT signal pathway is an important intracellular
signal transduction pathway, which exerts important biological
functions in activities including cell apoptosis, survival and
proliferation (7). It has been confirmed in experiments in vivo
and in vitro that the PI3K/AKT signal transduction pathway is
important in protecting from myocardial ischemia reperfusion
injury (27) As is indicated in a number of studies, ischemic
preconditioning or pharmacological preconditioning can acti-
vate the PI3K/AKT signal pathway in myocardial cells. This can
induce a series of subsequent reactions, including alleviating
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Figure 7. Inhibition of PTEN reduces the effect of miRNA-146b in myocardial infarction. (A) Cell viability, (B) vascular apoptotic rate, and (C) vascular apop-
tosis (determined using flow cytometry) of myocardial infarction. Levels of (D) TNF-a, (E) IL-1B, (F) IL-6 and (G) 1L-18 in the in vitro model. #P<0.01,
vs. Control group; “P<0.01, vs. miRNA-146b up-regulation group. Control, negative control group; miRNA-146b, microRNA-146b upregulation group; PTEN
inhibitor, miRNA-146b upregulation and PTEN inhibitor group; PI3K, phosphoinositide 3-kinase; TNF-a, tumor necrosis factor-a; IL, interleukin.

I— MicroRNA-146h

Apoptosis

Figure 8. MicroRNA-146bb induces the PI3K/Akt/NF-«B signaling pathway
to reduce vascular inflammation and apoptosis in myocardial infarction by
targeting PTEN. PI3K, phosphoinositide 3-kinase; NF-«kB, nuclear factor-kB;
PTEN, phosphatase and tensin homolog.

cell apoptosis, eliminating intracellular reactive oxygen species,
inhibiting activation and aggregation of neutrophils, and
protecting mitochondrial functions. Therefore, it is decisive in
the protective mechanism of myocardial ischemia reperfusion
injury (28). The data in the present study provided support that
the downregulation of microRNA-146b significantly suppressed
the protein expression of PI3K and p-Akt in the in vitro model.
Ramirez-Moya et al (15),showed that microRNA-146b promoted
the PI3K/AKT pathway by targeting PTEN in hyperactivation
and thyroid cancer progression.

PTEN is the negatively regulatory factor of the PI3K/AKT
signaling pathway (14). It is a tumor suppressor factor that
downregulates the expression of phosphatidyl triphosphate in
multiple systems (14). In addition, it is vital in regulating embry-
onic development, cell growth, differentiation, apoptosis and
migration. PTEN canantagonize the action of PI3K and promote
myocardial apoptosis (12). In the present study, it found that
the inhibition of PTEN reduced the effect of microRNA-146b
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on myocardial infarction. Ramirez-Moya et al (15), showed
that microRNA-146b promoted PI3K/AKT pathway hyper-
activation and thyroid cancer progression by targeting PTEN.
The present study is the first, to the best of our knowledge, to
report that microRNA-146b regulates the PI3K/AKT pathway
to reduce vascular inflammation and apoptosis in myocardial
infarction.

In conclusion, the present study demonstrated that
microRNA-146b mediated vascular inflammation and apop-
tosis in patients with myocardial infarction, which may be
associated with activatsion of the PI3K/Akt/NF-«kB signaling
pathway by PTEN (Fig. 8). Therefore, microRNA-146b may
be a promising therapeutic target for the treatment of myocar-
dial infarction, cardiac injury and heart failure.
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