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miR-146a-5p suppresses ATP-binding cassette
subfamily G member 1 dysregulation in patients with
refractory Mycoplasma pneumoniae via interleukin 1
receptor-associated kinase 1 downregulation
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Abstract. In the present study, we examined the function
of microRNA (miR)-146a-5p in patients with refractory
Mycoplasma pneumoniae pneumonia. In brief, the expres-
sion of miR-146a-5p was reduced in patients with refractory
Mycoplasma pneumoniae pneumonia. Downregulation of
miR-146a-5p reduced inflammation in an in vitro model
of refractory Mycoplasma pneumoniae pneumonia, whilst
overexpression of miR-146a-5p promoted inflammation.
Downregulation of miR-146a-5p induced the protein expres-
sion of ATP-binding cassette subfamily G member 1 (ABCGI)
and interleukin 1 receptor-associated kinase 1 (IRAK-1),
while suppressed expression was observed of the aforemen-
tioned proteins following overexpression of miR-146a-5p in an
in vitro model of refractory Mycoplasma pneumoniae pneu-
monia. The administration of small interfering RNA against
RXR or IRAK-1 attenuated the effects of miR-146a-5p on
inflammation in an in vitro model of refractory Mycoplasma
pneumoniae pneumonia. Collectively, these results suggested
that miR-146a-5p reduced ABCGI1 expression in refractory
Mycoplasma pneumoniae pneumonia via downregulation of
IRAK-1.

Introduction
Mycoplasma pneumoniae pneumonia (MPP), a common

acute respiratory tract infectious disease in children that has
a variety of clinical manifestations, is caused by Mycoplasma
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pneumoniae (MP) infection, and can lead to multi-organ and
multi-system damage (1). In recent years, the cases of refrac-
tory MPP (RMPP) are increasing annually. Additionally, the
risk of extra-pulmonary complications is elevated, which
can severely affect the health of patients (1). MPP affects the
quality of life of children and their families; therefore clinical
investigations into this disease is required (2,3).

MicroRNA (miRNA/miR) can regulate gene expression
by activating or suppressing gene transcription, serving a key
role in physiological development, as well as the development
of disease (4). Additionally, miRNA not only exerts a crucial
part in cell differentiation and organ development (5), but can
also serve as a molecular marker for various physiological
and pathological states (5). Numerous studies indicated that
miRNAs are closely associated with the genesis, development
and prognosis of pulmonary infection (6,7); however, no inten-
sive studies have been performed, yet further investigation
is required (6). On the contrary, research into miRNAs have
provided notable insight into the molecular mechanism, clinical
diagnosis and treatment for pulmonary infectious disease (6).
Osei et al (8) revealed that decreased levels of miR-146a-5p in
chronic obstructive pulmonary disease-associated fibroblasts
may induce a more pronounced pro-inflammatory phenotype.
Pradhan et al reported that miRNAs interfere with translation
of their target gene and regulate a variety of biological actions
exerted by these target genes (9).

Member 1 of human transporter subfamily (ABCAI) and
ATP-binding cassette subfamily G member 1 (ABCGI) belong
to the ATP binding cassette transporter (ABC) superfamily,
whose main function is to promote the outflow of intracellular
free cholesterol (10). The ABCA1- and ABCGl-regulated
cholesterol outflow from macrophages is key step in preventing
and reversing foam cell formation (10).

The ABCAI1- and ABCGl-regulated cholesterol outflow
from macrophages serves a key role in scavenging exces-
sive cholesterol in tissues, including vascular walls (11,12).
Therefore, dysfunctions in ABCA1 and ABCGI may lead to
excessive cholesterol accumulation in macrophages, forming
foam cells, which subsequently invade the vascular wall and
promote MPP genesis and development (11,12).

Interleukin (IL)-1 receptor-associated kinases (IRAKs)
are the members with similar composition and structure of
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serine-threonine; four members have been reported as of
yet, including IRAK-1, IRAK-2, IRAK-M and IRAK-4 (13).
Among them, only IRAK-1 and IRAK-4 possess kinase
activity, while IRAK-4 is considered as an essential factor
required to activate the Toll-IL receptor and myeloid
differentiation primary response 88 (MyD88)-dependent
pathway (13,14). Following the phosphorylation processes in
the aforementioned pathways, IRAKs dissociate from MyD8S,
and bind with tumor necrosis factor receptor (TNF) associated
factor 6 (TRAF6) to form an IRAK1-TRAF6 complex (14).
Subsequently, nuclear factor-«B (NF-xB) and transcription
factor activated activator protein-1 are activated, while the
release of pro-inflammatory cytokines, including IL-6, IL-1
and TNF-a is promoted, inducing the downstream cascade
of inflammatory reactions, resulting in tissue inflammatory
injury (15). Li et al (16) revealed that miR-146a-5p antagonized
advanced glycation end products (AGEs)- and Porphyromonas
gingivalis (P.g)-LPS-induced ABCA1 and ABCGI dysregula-
tion in macrophages via IRAK-1 downregulation (16). In the
present study, the function of miR-146a-5p in patients with
refractory MPP was investigated.

Materials and methods

Patients with MPP. Children diagnosed (male, n=10; female,
n=10) with MPP were enrolled from Renmin Hospital. The
age range was 1 month to 12 years. The peripheral blood of all
patients was collected, and patients underwent chest radiography
and M. pneumonia tests, including specific IgM in by ELISA.
The exclusion criteria for the enrollment of patients were: i) Those
with congenital heart diseases, hereditary metabolic diseases,
neurological disorders, bronchopulmonary dysplasia, and immu-
nodeficiency; and ii) patients co-infected with other pathogens.
The present study was approved by the Ethics Committee
of Renmin Hospital, Hubei University of Medicine. Written
informed consent obtained from pthe family of patients.
Quantification of miRNA level. Total RNA was extracted
from lung tissue or cell samples using TRIzol reagent
(Thermo Fisher Scientific, Inc.) and cDNA was obtained
using a RevertAid First Strand cDNA Synthesis kit (Thermo
Fisher Scientific, Inc.) at 42°C for 60 min and 82°C for 10 sec.
500 ng RNA was labeled and using an equimolar concentra-
tion of Cyanine-3-CTP-labelled universal mouse reference
(Stratagene). miRNA analysis was performed on an ABI 7500
real-time PCR system (Applied Biosystems; Thermo Fisher
Scientific, Inc) using TagMan Universal PCR Master Mix
(Thermo Fisher Scientific, Inc.). miRNA expression levels
were calculated using an endogenous control with the 2-44¢4
method (17). PCR amplification conditions were as follows:
Initial denaturation at 95°C for 10 min, 40 cycles of 95°C for
30 sec, 60°C for 30 sec, 72°C for 30 sec. Sequence information:
miR-146a-5p: Forward, 5'-GGGGTGAGAACTGAATTC
CAT-3' and reverse, 5'-CAGTGCGTGTCGTGGAGT-3"; U6:
Forward, 5-GCTTCGGCAGCACATATACTAAAAT-3' and
reverse, 5'-CGCTTCACGAATTTGCGTGTCAT-3'". Data were
examined using Genespring 12.6.1 (Agilent Technologies) and
Agilent Feature Extraction Software (version A.10.7.3.1).

Gene chip analysis. The total RNA was extracted using
mirVana™ miRNA Isolation kit (Ambion; Thermo Fisher
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Scientific, Inc.). The Agilent Human miRNA array (8%60K,
V16.0, Agilent Technologies, Inc.) and total RNA was
labeled by Cy-3 using miRNA Complete Labeling and
Hyb kit (5190-0456, Agilent Technologies, Inc.). Data was
performed by Agilent Microarray Scanner (G2565CA, Agilent
Technologies, Inc.) and normalized by Quantile algorithm
with Gene Spring Software 12.6 (Agilent Technologies, Inc.).

MPP model, and hematoxylin and eosin staining. Ethical
approval was obtained from Renmin Hospital, Hubei
University of Medicine. Male C57BL/6 mice (4-5 g, 1 week
old, n=20) were purchased from the Animal laboratory of
Renmin Hospital. C57BL/6 mice of model group were injected
with 2 mg/kg of lipopolysaccharide (LPS, intraperitoneally)
for 12 h under anesthesia with 50 mg/kg sodium pentobarbital
as reported previously by Fang et al (18). C57BL/6 mice of
sham group were injected with 50 mg/kg sodium pento-
barbital. Then, mice were sacrificed via decollation whilst
anesthetized. Lung tissue samples were collected and fixed
with 4% paraformaldehyde for 24 h at room temperature or
stored at -80°C.

Lung tissue samples fixed with paraformaldehyde were
paraffin-embedded. The samples were cut into 10-pm sections
using a paraffin slicing machine (RM2235; Leica Microsystems
GmbH), stained with hematoxylin and eosin for 10 min at
room temperature, and observed under a light microscope
(magnification, x100, BH3-MJL; Olympus Corporation).

Cell culture. A549 cells was maintained in Dulbecco's
Modified Eagle's medium (Gibco; Thermo Fisher Scientific,
Inc.) supplemented with 10% fetal bovine serum (Gibco;
Thermo Fisher Scientific, Inc.). 100 ng/ml miR-146a-5p
(5'-CCGATATATATCCTCACTT-3'"), anti-miR-146a-5p
(5'-ATGGGCTATATAGGAGTGAACC-3') and negative
mimics (5'-TTCTCCGAACGTGTCACGT-3"), small inter-
fering RNA (si)-IRAK-1 (sc-35704, Santa Cruz Biotechnology,
Inc.) or si-RXR (sc-36447, Santa Cruz Biotechnology, Inc.)
were transfected into cells using Lipofectamine® 2000 for
48 h. After 48 h, cells were treated with 100 ng/ml of LPS for
6 h at 37°C as reported by Guo and Cheng (19).

ELISA kits. Serum samples were centrifuged at 2,000 x g for
20 min at 4°C and cell samples were centrifuged at 1,000 x g
for 10 min at 4°C. Serum samples were used to measure the
levels of TNF-a (cat. no. H052), IL-1p (cat. no. H002), IL-6
(cat. no. HOO7) and IL-18 (HO15) using ELISA kits (Nanjing
Jiancheng Institute of Bioengineering). Cell samples were
lysed with radioimmunoprecipitation assay (RIPA; (Beyotime
Institute of Biotechnology) and used to measure TNF-a, IL-18,
IL-6 and IL-18 levels using ELISA kits.

Luciferase reporter assay. The network of signaling
pathway components revealed that IRAK-1 may targets of
miR-146a-5p be important using http://www.targetscan.
org/vert_71/. IRAK-1-expressing pc-DNA-3.1 plasmids
and anti-miR-146a-5p were co-transfected into cells using
Lipofectamine 2000 for 48 h. Reporter activity levels were
quantified 48 h after transfection using a Dual-Luciferase
Reporter Assay kit (Beyotime Institute of Biotechnology).
Measurements were obtained using a Lumat LB 9507
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Figure 1. Expression of miR-146a-5p in patients or mice with refractory MPP. (A) TNF-a, (B) IL-1p, (C) IL-6 and (D) IL-18 levels. Lung tissues from mice were
analyzed using (E) H&E staining (magnification, x100), (F) gene chip for miRNA expression, and (G and H) reverse transcription-quantitative polymerase
chain reaction for miR-146a-5p expression in mice with refractory MPP and patients with refractory MPP. ““P<0.01 vs. sham group. Control, control normal
group; MPP, Mycoplasma pneumoniae pneumonia; miR, microRNA; IL, interleukin; Sham, sham control group; TNF-a, tumor necrosis factor-a.

instrument (Berthold Technologies). Normalization was
performed via comparisons with Renilla luciferase activity.

Western blotting analysis. Cells were harvested and lysed
in RIPA buffer. Protein content was measured using a BCA
assay (Beyotime Institute of Biotechnology). Protein (50 ug)
was separated via 10% SDS-PAGE and transferred to poly-
vinylidene difluoride membranes, which were washed in
Tris-buffered saline with Tween-20 (TBST) for three times and
blocked with 5% non-fat in TBST for 1 h at room temperature.
Subsequently, the membranes were incubated with anti-
bodies against ABCGI (ab218528, 1:1,000, Abcam), IRAK-1
(sc-515512, 1:1,000, Santa Cruz Biotechnology, Inc.), retinoid X

receptor (RXR, sc-46659, 1:1,000, Santa Cruz Biotechnology,
Inc.), liver X receptor (LXR, sc-271064, 1:1,000, Santa Cruz
Biotechnology, Inc.) and GAPDH (sc-69778, 1:5,000, Santa
Cruz Biotechnology, Inc.) at 4°C overnight. The membrane
was washed three times with TBST for 15 min and incubated
with a horseradish peroxidase-conjugated secondary antibody
(sc-2004, 1:5,000, Santa Cruz Biotechnology, Inc.) at 37°C for
1 h. Proteins were detected by Super Signal chemiluminescent
reagent (Thermo Fisher Scientific, Inc.) and measured using
Flowjo 7.6.1 (FlowJo, LLC).

Immunofluorescence (IF). Cells were washed with PBS
and fixed with 4% paraformaldehyde for 20 min at room
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Figure 2. Anti-miR-146a-5p regulates inflammation in an in vitro model of refractory Mycoplasma pneumoniae pneumonia. Reverse transcription-quantitative
polymerase chain reaction for (A) miR-146a-5p, (B) TNF-a, (C) IL-1f, (D) IL-6, (E) IL-18, (F) COX-2 and (G) iNOS levels. “P<0.01 vs. negative group.
anti-146a-5p, downregulation of miR-146a-5p expression group; COX-2, cyclooxygenase-2; IL, interleukin; iNOS, inducible nitric oxide synthase; miR,

microRNA; negative, negative mimics group; TNF-a, tumor necrosis factor-a.

temperature. Cells were blocked with 5% bovine serum
albumin (Beyotime Institute of Biotechnology) and 0.1%
Triton X-100 for 1 h and incubated with anti-IRAK-1 (Santa
Cruz Biotechnology, Inc.) at 4°C overnight. Cells were washed
with PBS and incubated with goat anti-rabbit [gG-CFL 555
(Santa Cruz Biotechnology, Inc.) for 1 h at room temperature.
Cells were washed with PBS and stained with DAPI for 15 min
at room temperature. Then, cells were washed with PBS and
observed under a light microscope (magnification, x100,
BH3-MIJL; Olympus Corporation).

Statistical analysis. Data are presented as the mean + standard
deviation. Statistical significance between groups was deter-
mined by a Student's t-test or one-way analysis of variance
followed by a Tukey's post-hoc test. P<0.05 was considered to
indicate a statistically significant difference.

Results

Expression of miR-146a-5p in patients or mice with refractory
MPP. To investigate the effects of miR-146a-5p in a mouse

model with refractory MPP, we first analyzed changes in the
expression of miR-146a-5p in a mouse model with refractory
MPP. The results revealed that the expression serum levels of
TNF-a, IL-1p, IL-6 and IL-18 were significantly increased
in MPP mice, compared with sham mice (Fig. 1A-D). H&E
staining showed that pulmonary alveoli were smaller in the
MPP mouse model, compared with sham mice (Fig. 1E). In
addition, the expression of miR-146a-5p was significantly
reduced in mice with refractory MPP, compared with the sham
group (Fig. 1F and G). Consistently, miR-146a-5p expression
was significantly downregulated in patients with refractory
MPP compared with the control normal group (Fig. 1H).
Therefore, miR-146a-5p may serve a role in the inflammation
associated with refractory MPP.

miR-146a-5p regulates inflammation in an in vitro model
of refractory MPP. Then, downregulation of miR-146a-5p
significantly increased the levels of TNF-a, IL-1p, IL-6 and
IL-18 in an in vitro model of refractory MPP, compared with
negative control group (Fig. 2). However, overexpression
of miR-146a-5p significantly reduced the levels of TNF-a,
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Figure 3. miR-146a-5p regulates inflammation in an in vitro model of refractory Mycoplasma pneumoniae pneumonia. Reverse transcription-quantitative
polymerase chain reaction for (A) miR-146a-5p expression. ELISA of (B) TNF-a, (C) IL-1f, (D) IL-6, (E) IL-18, (F) COX-2 and (G) iNOS levels. “P<0.01 vs.
negative group. COX-2, cyclooxygenase-2; IL, interleukin; iNOS, inducible nitric oxide synthase; miR, microRNA; negative, negative mimics group; TNF-a,

tumor necrosis factor-a.

IL-1pB, IL-6 and IL-18 in an in vitro model of refractory MPP
compared with the negative control group (Fig. 3). These
results suggested that miR-146a-5p was involved in the inflam-
mation associated with MPP in vitro.

miR-146a-5p regulates the protein expression of
ABCGI/IRAK-1 in an in vitro model of refractory MPP.
To confirm the mechanism of miR-146a-5p in inflamma-
tion in an in vitro model of refractory MPP, miR-146a-5p
and anti-miR-146a-5p mimics were respectively transfected
into cells. Gene chip analysis revealed that the protein
expression levels of ABCGI and IRAK-1 were increased
in an in vitro model of refractory MPP following down-
regulation of miR-146a-5p, compared with the negative
group (Fig. 4A). The 3-untranslated region of IRAK-1 is
complementary to the seed sequence of anti-miR-146a-5p;
the luciferase activity levels were significantly increased
in an in vitro model of refractory MPP following down-
regulation of miR-146a-5p, compared with the negative
control group (Fig. 4B and C). The network of signaling
pathway components revealed that ABCGI1 and IRAK-1
may be important in the development of MPP (Fig. 4D)

using http://www.targetscan.org/vert_71/. These results of
IF analysis revealed that IRAK-1 protein expression was
induced in an in vitro model of refractory MPP following
downregulation of miR-146-5p compared with the nega-
tive control group (Fig. 4E). Upregulation of miR-146a-5p
significantly reduced the protein expression of IRAK-1,
RXR,LXR, p65 and ABCGTI in an in vitro model of refrac-
tory MPP in comparison with the negative control group
(Fig. 5). However, downregulation of miR-146a-5p signifi-
cantly increased the protein expression of IRAK-1, RXR,
LXR, p65 and ABCGI in an in vitro model of refractory
MPP, compared with the negative control group (Fig. 6).

Small interfering RNA (si)-IRAK-1 attenuates the effects of
miR-146a-5p on inflammation and ABCGI in an in vitro
model of refractory MPP. To evaluate the function of IRAK-1
in the effects of miRNA-146a-5p on inflammation in an
in vitro model of infantile pneumonia, si-IRAK-1 was used to
downregulate the protein expression of IRAK-1; the expres-
sion levels of RXR, LXR, p65 and ABCGI1 were significantly
downregulated in an in vitro model of infantile pneumonia,
compared with the group transfected with anti-miR-146a-5p
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Figure 4. miR-146a-5p regulates ABCGI and IRAK-1 protein expression in an in vitro model of refractory Mycoplasma pneumoniae pneumonia. (A) Gene
chip analysis to investigate the signaling pathway. (B) miR-146a-5p seed sequence in the 3-UTR of IRAK-1; (C) dual-luciferase reporter assay. (D) Network
analysis of components associated with the signaling pathway. “P<0.01 vs. negative group.

(Fig. 7A-F). In addition, the increased levels of TNF-a, IL-1§,
IL-6 and IL-18 due to downregulated miR-146a-5p were
reduced in an in vitro model of infantile pneumonia following
silencing of IRAK-1 expression (Fig. 7G-L).

si-RXR attenuates the effects of miR-146a-5p on inflam-
mation and ABCGI in an in vitro model of refractory
Mycoplasma Pneumoniae pneumonia. Finally, si-RXR
was used to suppress the protein expression of RXR, LXR,
p65 and ABCGI in an in vitro model of refractory MPP

following downregulation of miR-146a-5p. Compared with
the anti-miR-146a-5p transfected group, silencing of RXR
expression significantly suppressed the expression of the
aforementioned proteins (Fig. 8A-E). In addition, down-
regulation of RXR significantly attenuated the effects of
anti-miR-146a-5p on the levels of TNF-a, IL-1f, IL-6 and
IL-18 in an in vitro model of refractory MPP (Fig. 8F-K).
Overall, the results demonstrated that miR-146a-5p may be
critical for inflammation and the expression of ABCGI in an
in vitro model of refractory MPP.
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Figure 5. MicroRNA-146a-5p regulates ABCG1/IRAK-1 protein expression in an in vitro model of refractory Mycoplasma pneumoniae pneumonia.
(A-E) Densitometry analysis of IRAK-1,RXR,LXR, p65 and ABCG1 protein expression following western blotting. (F) Western blot gel. “P<0.01 vs. negative
group. ABCGI, ATP-binding cassette subfamily G member 1; IRAK-1, interleukin 1 receptor-associated kinase 1; LXR, liver X receptor; RXR, retinoid X
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form of intra-pulmonary disease, thereby potentially inducing
various extra-pulmonary complications as a life-threatening
RMPP is a type of MPP, which cannot be alleviated with  condition (19). Therefore, early diagnosis and treatment
macrolide antibiotics; instead, RMPP rapidly develops into a  are problems to overcome, yet the precise pathogenesis and

Discussion
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regulatory factors of MP infection remain unclear (20).
Previously, the role of pattern recognition receptors in MP
infection has attracted wide attention (20). Our findings
demonstrated that miR-146a-5p expression was inhibited
in patients with refractory MPP. Osei et al (8) showed that
decreased levels of miR-146a-5p in chronic obstructive
pulmonary disease-associated fibroblasts may induce a more
pronounced pro-inflammatory phenotype. Ramkaran ez al (21)
reported miR-146a as a target for lowering inflammation in
coronary artery disease patients. These results indicated
miR-146a as a potential target for regulating inflammation in
MPP. Additionally, we used LPS to induce refractory MPP in
a mouse model. LPS can exhibit a broad range of effects and
may not recapitulate the conditions of mycoplasma infection
as a whole; thus, this poses as a the limitation of the present
study. We aim to generate a more precise model in the future
to validate our findings.

miRNAs serve a key role in regulating gene expression,
and its role has attracted increasing attention (22). Numerous
miRNAs are involved in inducing an intra-pulmonary inflam-
matory response, which is closely associated with tumors (22).
Epidemiological analysis suggests that, ~1/4 of tumors are
induced by chronic infection and other chronic inflammatory

responses, while active measures to control the inflamma-
tory response may suppress tumor genesis (23). However, the
relationship between miRNAs and the intra-pulmonary
inflammatory response, and its role require further investiga-
tion (24), which may provide novel insight into the differential
expression of miRNAs in the blood to diagnose and treat lung
disease (22). Our findings demonstrated that downregulation
of miR-146a-5p increased the levels of TNF-a, IL-1p, IL-6 and
IL-18 in an in vitro model of refractory MPP. Wu et al (25)
reported that miR-146a-5p inhibits TNF-a-induced adipo-
genesis via targeting insulin receptors in primary porcine
adipocytes. In the present study, A549 cells were treated with
LPS to generate an in vitro model of Mycoplasma pneumoniae
infection; however, as of the aforementioned limitations, addi-
tional models are required to validate our findings.
Accumulating evidence has revealed that, IRAK-1/4
serves critical roles in regulating the Toll-like receptor (TLR)
pathway (26). IRAK1 phosphorylation by IRAK4 is the
earliest activation step in the TLR and MyD88-dependent
pathway, which is closely related to the formation of an early
receptor complex and activation of downstream signaling
molecules (26). Of note, the expression of downstream cyto-
kines associated with the TLR signaling pathway is severely
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"I'I— miR-146a-5p

Figure 9. miR-146a-5preduces ABCGI dysregulation in refractory Mycoplasma
pneumoniae pneumonia via downregulation of IRAK-1. ABCG1, ATP-binding
cassette subfamily G member 1; IRAK-1, interleukin 1 receptor-associated
kinase; LXR, liver X receptor; miR, microRNA; RXR, retinoid X receptor.

suppressed in IRAK4”~ knockout mice (11). In addition,
research on IRAKs, which play key regulatory roles in the
TLR signaling pathway, has focused n peripheral cells and
IRAK-1/4-induced inflammation (27). Our findings revealed
that downregulation of miR-146a-5p induced IRAK-1, RXR,
LXR, p65 and ABCGI protein expression in an in vitro model
of refractory MPP. Lo et al (28) reported that miR-146a-5p
mediates high glucose-induced endothelial inflammation via
targeting IRAK-1 expression.

ABCGI belongs to the adenosine triphosphate binding
cassette subfamily G family of proteins, which can regulate
outflow of the intracellular free cholesterol and prevent the
formation of foam cells (29). ABCGI is also highly expressed
in endothelial cells, and its effect on promoting cholesterol
outflow from endothelial cells serves a key role in protecting
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the normal endothelial cell function (30). Upregulation of
ABCGI] expression can reduce TNF-a-induced vascular
endothelial cell injury, the mechanism of action of which
may be related to its suppression on TNF-a-induced vascular
endothelial cell inflammation (10). Our results indicate that
si-IRAK-1 and si-RXR reduced the effects of miR-146a-5p
on inflammation and ABCGTI in an in vitro model of refrac-
tory MPP. Li et al (16) showed that miR-146a-5p antagonized
AGEs- and P.g-LPS-induced ABCA1 and ABCGI dysregula-
tion in macrophages via IRAK-1 downregulation (16).

In conclusion, the present study demonstrated that
miR-146a-5p expression in refractory MPP was reduced.
miR-146a-5p was proposed to attenuate inflamma-
tion and ABCGI1 expression in refractory MPP via the
IRAK-1/RXR/LXR signaling pathway (Fig. 9). We proposed
a novel anti-inflammatory role of miR-146a-5p in refractory
MPP, suggesting that miR-146a-5p may be a potential thera-
peutic target for the treatment of refractory MPP.
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