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MicroRNA-181b stimulates inflammation via
the nuclear factor-kB signaling pathway in vitro
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Abstract. Acute lung injury (ALI) is characterized by
severe lung edema and an increase in the inflammatory reac-
tion. Considerable evidence has indicated that microRNAs
(miRNAs or miRs) are involved in various human diseases;
however, the expression profile and function of miRNAs in
ALI have been rarely reported. The present study used miRNA
microarray and reverse transcription-quantitative polymerase
chain reaction to demonstrate that miR-181b is the one of the
most significantly upregulated miRNA after lipopolysaccha-
ride (LPS) stimulation in human bronchial epithelial cells,
BEAS-2B. To elaborate the role of miR-181b in ALI, an assay
was performed to investigate the overexpression of miR-181b
in BEAS-2B cells, and the expression of inflammatory factors
was then analyzed. The overexpression of miR-181b resulted
in the induction of an increment in interleukin (IL)-6 levels.
p65 was identified to be a primary component of NF-«B,
since it was upregulated in the miR-181b overexpression in the
BEAS-2B cells, while pyrrolidine dithiocarbamate, a specific
inhibitor of NF-kB, was found to be able to abrogate the upreg-
ulation of the expression of p65. In conclusion, the findings of
the present study suggested that miR-181b may be involved in
the process of LPS-induced inflammation in BEAS-2B cells
by activating the NF-kB signaling pathway, which implies that
it may serve as a potential therapeutic target for ALI.

Introduction
Acute lung injury (ALI), with acute respiratory distress

syndrome (ARDS) being its most severe manifestation, is a
common disease with hazardous effects on human health.

Correspondence to: Mr. Guofu Wang or Mr. Qingdong Huang,
Zhejiang Provincial Key Laboratory of Geriatrics and Geriatrics
Institute of Zhejiang, Zhejiang Hospital, 12 Lingyin Road, Hangzhou,
Zhejiang 310013, P.R. China

E-mail: 1090983005@qq.com

E-mail: drhqd@126.com

Key words: acute lung injury, microRNA-181b, interleukin-6,
lipopolysaccharide, human bronchial epithelial cells

Despite the positive survival trends that have been reported in
the past two decades in patients with ALI/ARDS, the mortality
rate remains at 30-50%, particularly among older patients
who exhibit sepsis, which is the most common predisposing
factor (1). ALI/ARDS is partly characterized by persistent,
uncontrolled pulmonary inflammation, which occurs in
response to a variety of insults, including pneumonia, sepsis
and trauma (2). Epithelial cells and macrophages comprise the
primary line of defense, upon exogenous insults in the lung. A
cascade of events is triggered by the injured cells, including
acute inflammatory response, recruitment of immune cells,
including monocytes and macrophages, and release of the
cytokines, interleukin (IL)-6 and tumor necrosis factor-o
(TNF-a) (3). IL-6 and TNF-q are transcriptional activators that
is crucial to the activation of several proinflammatory genes
in human respiratory epithelial cells (4,5). The NF-«xB protein
family consists of homodimeric or heterodimeric subunits of
members of the Rel family, including p5S0 and p65. Functional
NF-kB dimers always contain a p65 subunit and possess
marked proinflammatory activity (6). Despite considerable
research and an increased understanding of the pathophysi-
ological processes involved in the pathogenesis of ALI (2,3),
the mechanism of the disease remains to be elucidated.
MicroRNA (miRNA or miR) molecules are small,
single-stranded, non-coding RNAs that typically bind to the
3" untranslated region (3'UTR) of target mRNA sequences,
which results in reduced protein expression, mainly by
destabilizing target mRNAs and/or through the inhibition
of translation (7,8). MiRNAs have been found to play an
important role in various biological processes (9). Previous
studies have demonstrated that miRNAs are dynamically
regulated in various human diseases, including cardiovascular
diseases (10,11) and tumorigenesis (12,13). In addition, certain
studies have indicated that miRNAs are extensively involved
in inflammation (14-16). Changes in the expression levels of
certain miRNAs may be involved in the regulation of the
inflammatory process and tissue repair in ALI/ARDS (17).
Cai et al revealed that the levels of miR-16 were reduced in
lipopolysaccharide (LPS)-induced experimental ALI (18). In
addition, miR-16 treatment reduced the expression levels of
the TNF-a and IL-6 proinflammatory cytokines following
exposure of macrophages to LPS. Furthermore, Xie et al
identified a decrease in the pulmonary miR-127 expression
in alveolar macrophages exposed to LPS and in an animal
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model of noninfectious ALI (19). miR-127 treatment was also
demonstrated to reduce the IL-1p3, TNF-a and IL-6 production
in macrophages that had been exposed to LPS, as well as to
reduce the lesion degree in an experimental ALI model in vivo.
[liopoulos et al (20) reported that, in ER-Src cells, miR-181b
targets CYLD directly, which results in an increased NF-kB
activity and maintenance of the inflammatory feedback loop
underlying the epigenetic switch that links inflammation to
cancer. Therefore, the therapeutic targeting of these miRNAs
may be used as a way to suppress the inflammatory response
following ALI. However, the role of miRNAs in the mediation
of ALI has only recently been examined (18-20), and requires
further investigation.

The aim of the present study was to characterize the
regulation of the miRNA expression using LPS challenge.
Through an miRNA array-based screen, miR-181b was identi-
fied as a regulator of BEAS-2B human bronchial epithelial
cells using LPS challenge. The study investigated the effect
of LPS treatment on the expression of miR-181b, as well as
the association of miR-181b with the expression levels of p65
and inflammation-associated cell factors, such as IL-6, which
are closely associated with ALI ARDS. In addition, the role of
miR-181b in ALI and its potential application as a diagnostic
and prognostic marker of the disease were investigated (21).

Materials and methods

Reagents. Fetal calf serum was obtained from Gibco-BRL
(Grand Island NY, USA). The following materials were
obtained from Qiagen (Hilden, Germany): miScript miRNA
Mimic syn-hsa-miR-181b; Pre-miR miRNA negative control;
QuantiTect primer assays; miScript II RT kit; miScript
SYBR Green PCR kit; and HiPerFect transfection reagent.
Pyrrolidine dithiocarbamate (PDTC), a specific inhibitor
of NF-kB, was purchased from Sigma-Aldrich (St. Louis,
MO, USA). The TNF-a and IL-6 ELISA kits were from
MultiSciences Biotech Co., Ltd. (Hangzhou, China; cat. nos.
70-E-EK1061 and 70-E-EK1821, respectively). The NE-PER
extraction reagent and BCA protein assay kit were from
Pierce Chemical Co. (Rockford, IL, USA). Monoclonal rabbit
anti-human p65 antibodies (cat. no. 1546-s) were obtained
from Epitomics (Burlingame, CA, USA). Anti-f3-actin mono-
clonal antibodies (cat. no. sc-8432) were obtained from Santa
Cruz Biotechnology Inc. (Santa Cruz, CA, USA).

Cell culture. BEAS-2B cells were obtained from the Second
Affiliated Hospital of Zhejiang University School of Medicine
(Hangzhou, China) and cultured in RPMI 1640 supplemented
with 10% fetal calf serum and penicillin-streptomycin (100X;
Gino Biomedical Technology Co., Ltd., Hangzhou, China) in
a humidified CO, incubator at 37°C. When the cells reached
>85% confluence, they were trypsinized (Gino Biomedical
Technology Co., Ltd.) and subcultured. The cells were gener-
ally used between passages 20-30 to avoid the generation of
variation.

miRNA extraction and microarray analysis. BEAS-2B cells
were seeded into 6-well plates at a density of 5x10° cells/well
for a 24-h incubation prior to LPS treatment. Duplicate wells
were used as the controls (medium only). The remaining wells
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were stimulated with 10 pzg/ml LPS (the LPS concentration
was determined according to the pre-test and references) (22)
for 24 h. Subsequently, the cells were harvested for various
assays, including RNA extraction, small RNA separation,
quality control, labeling, hybridization and scanning, which
were performed by LC Sciences LLC (Houston, TX, USA)
using a ChipO1_H16_070802 miRNA array chip, based on
Sanger miRBase release 16.0 (23,24) (http:/www.mirbase.
org). Preliminary statistical analysis was also performed by LC
Sciences LLC onrawdatanormalized usingthelocally-weighted
regression method on the background-subtracted data. The
microarray used for the experiments contained three probe
replicates for each miRNA. A value of P<0.01 between pixels
was considered to indicate a statistically significant difference.

Reverse transcription-quantitative polymerase chain reaction
(RT-gPCR). Total RNA extraction and small RNA separation
were performed using the miRNeasy Mini kit (cat. no. 217004;
Qiagen). Cells and total RNA were treated as previously
described. RT was performed with 200 ng RNA using the
miScript IT RT kit for miRNA transcription. RT-qPCR
was performed using the miScript SYBR Green PCR Kkit,
according to the manufacturer's instruction. Amplification and
data analysis were performed using the 7500 Real Time PCR
system (Applied Biosystems Life Technologies, Foster City,
CA, USA). PCR cycling conditions were as follows: Inital acti-
vation at 95°C for 15 min, followed by 40 cycles of annealing
at 94°C for 15 sec, annealing at 55°C for 30 sec and extension
at 70°C for 35 sec. QuantiTect primer assays were used for
the determination of miR-181b, miR-23c, miR-26b and Rnu6B
expression. Values were normalized to the level of Rnu6B
expression (Qiagen).

PDTC treatment. BEAS-2B cells were seeded in 6-well plates
(3x10° cells/well). After 24 h, the cells were treated with 50,
100 or 200 uM PDTC for 1.5 h.

Transfection. BEAS-2B cells, with or without PDTC treat-
ment, were transfected with miScript miRNA Mimic
syn-hsa-miR-181b at 10 nmol/l using HiPerFect transfec-
tion reagent. Negative control, LPS (10 pg/ml) were used as
positive control for miR-181b overexpression. The extent of
miR-181b overexpression was measured by RT-qPCR. The
supernatants, as well as the adherent cells, were collected at
48 h post-transfection for further analysis.

ELISA. Following transfection, the supernatants were collected
at various time points (0, 12, 24 and 48 h) by centrifuged at
1000 x g for 10 min and then stored in -80°C. The expression
levels of TNF-a and IL-6 were measured using the afore-
mentioned commercial kits, according to the manufacturers'
instructions. All absorbance results were normalized according
to the standard curves.

Western blotting. For nuclear protein extraction, cells were
lysed in NE-PER extraction reagent according to the manufac-
turer's instructions. Protein concentrations were determined
using a BCA protein assay kit. A total of 30 pg protein was then
loaded and electrophoresed on a 12% SDS-polyacrylamide
gel, and transferred to the nitrocellulose membrane. The
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membranes were subsequently probed with anti-p65 (1:1,000
dilution) and anti-B-actin (1:1,000 dilution) monoclonal
antibodies, respectively. The secondary antibody used for
detection was linked with horseradish peroxidase. Next, an
enhanced chemiluminescence method was used to detect the
conjugated horseradish peroxidase (EMD Millipore, Billerica,
MD, USA) and Image J (version 1.49) was used to analyze the
immunoblots.

Statistical analysis. Differences between groups were
compared using the Student's t-test for continuous variables.
P<0.05 was considered to indicate a statistically significant
difference.

Results

Elevated levels of IL-6 in BEAS-2B cells following LPS
stimulation. LPS pretreatment has been previously used to
model inflammation in animal inhalation experiments (25).
In addition, LPS is known to induce the expression of
proinflammatory cytokines, such as IL-6, in BEAS-2B and
A549 cells (22). In the present study, the expression of IL-6
was initially examined (Fig. 1). Compared with the negative
control, IL-6 expression was significantly increased in cells
treated with LPS at each time interval (P<0.01). Elevated
levels of this cytokine have been detected in patients with
ARDS and shown to be directly associated with the severity
of lung inflammation and mortality (26). In the current study,
TNF-a secretion was not detected in culture supernatants
from the negative control and syn-hsa-miR-181b groups.
The lowest TNF-a standards showed good reproducibility
(3.8% coefficient of variation), thus the limit of detection
was <2.048 pg/ml.

Activation of miR-181b in response to LPS stimulation in
BEAS-2B cells. Although there is a poor understanding of
the underlying mechanisms of ALI, an enhanced inflamma-
tory response is known to be involved in this process and, at
least partly, contribute to the development of the disease (2,3).
Notably, miRNAs are emerging as new regulators of inflam-
matory and immune responses (14). In order to investigate
the potential role of miRNAs in LPS-challenged BEAS-2B
cells, the miRNA expression profile was analyzed. Cells were
treated with or without 10 xg/ml LPS for 24 h and then the
RNA extraction was submitted for an miRNA chip assay
(miRHuman_16.0_070802 miRNA array). The profile anal-
ysis revealed that the expression of 41 miRNAs, particularly
that of miR-181b, miR-23c and miR-26b, presented significant
alterations in LPS-treated cells (P<0.01; Table I). The array
results were further verified using qPCR, which revealed that
the expression of miR-181b, miR-23c and miR-26b was a bona
fide target of certain signaling pathways (Fig. 2). Of these
potential candidates, the focus was laid on miR-181b, since it
was one of the most clearly altered miRNAs and is known to
be deregulated in inflammation, although its function remains
unclear (27,28). In addition, miR-181b has recently been
identified as a key player in a positive feedback loop linking
inflammation to an epigenetic switch that controls cellular
transformation in human mammary epithelial MCF-10A
cells (20). The results of the current assay showed that the
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Figure 1. LPS-induced time-dependent release of IL-6 in BEAS-2B human
bronchial epithelial cells. Cells were cultured with the negative control and
LPS for0, 12 and 24 h. Conditioned media were aspirated at each time interval
and assayed for cytokine release using ELISA. The data are expressed as
pg/ml of the conditioned media, presented as the mean =+ standard error (n=3).
“P<0.01, vs. negative control group. LPS, lipopolysaccharide; IL, interleukin
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Figure 2. Expression levels of miR-181b, miR-23c and miR-26b in BEAS-2B
human bronchial epithelial cells with or without LPS stimulation (LPS
and negative control groups, respectively) was assessed using reverse
transcription-quantitative polymerase chain reaction. The expression levels
of miR-181b and miR-23c appeared significantly increased following LPS
stimulation in BEAS-2B cells. The miRNA expression values in the untreated
group were set to 1, and the relative amount of the miRNAs in the LPS group
was plotted as a logarithmic fold induction. The data are expressed as the
mean = standard error (n=3). "P<0.05, vs. negative control group. LPS, lipo-
polysaccharide; miR or miRNA, microRNA.
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Figure 3. Syn-hsa-miR-181b-induced time-dependent release of IL-6 in
BEAS-2B human bronchial epithelial cells. Cells were cultured with the
negative control and syn-hsa-miR-181b, for 0, 12 and 48 h. Conditioned
media were aspirated at each time interval and assayed for cytokine release
by ELISA. The data are expressed as pg/ml of conditioned media and pre-
sented as the mean =+ standard error (n=3). "P<0.05 and “P<0.01, vs. negative
control group. IL, interleukin; miR or miRNA, microRNA.
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miR-181b expression level in the BEAS-2B cells was <50% of
that in the LPS-stimulated BEAS-2B cells (Fig. 2), suggesting
that miR-181b expression may be positively correlated with the
LPS-induced ALI model.
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Table I. MicroRNA array analysis identified that 41 miRNAs were in response to lipopolysaccharide stimulation in human
bronchial epithelial cells.

Sample A signal Sample B signal Log2
No. Probe_ID (prestimulation) (poststimulation) (Sample B/Sample A)
1 hsa-miR-3613-3p 206.97 520.07 1.27
2 hsa-miR-335 338.68 853.34 1.25
3 hsa-miR-26b 638.32 1,490.33 1.20
4 hsa-miR-23¢c 778.64 1,834.46 1.19
5 hsa-miR-181b 380.03 821.69 1.15
6 hsa-miR-1275 1,079.12 567.94 -1.00
7 hsa-miR-155 1,623.95 812.00 -0.98
8 hsa-miR-4324 450.65 838.80 091
9 hsa-miR-27a 1,120.89 2,037.10 0.86
10 hsa-miR-15a 338.01 610.37 0.86
11 hsa-miR-320d 3,035.04 1,678.92 -0.82
12 hsa-miR-224 1,684.58 2,870.00 0.80
13 hsa-miR-320e 2,374.19 1,410.80 -0.75
14 hsa-let-7e 3,773.71 6,116.64 0.70
15 hsa-miR-27b 2,148.34 3,339.14 0.68
16 hsa-let-7g 2,219.58 3,507.05 0.67
17 hsa-miR-320a 4,671.19 3,001.94 -0.64
18 hsa-miR-320b 4,521.04 2,934.64 -0.62
19 hsa-let-7b 11,003.42 7,216.83 -0.62
20 hsa-miR-320c 4945.14 3,247.34 -0.56
21 hsa-miR-107 1,142.26 1,659.61 0.54
22 hsa-miR-17 998.00 1,441.09 0.53
23 hsa-miR-1246 5,445.48 3,735.81 -0.51
24 hsa-miR-181a 626.31 889.46 0.51
25 hsa-miR-92b 1,925.05 1,373.15 -0.49
26 hsa-miR-21 15,567.78 21,195.97 0.46
27 hsa-miR-103 146421 1,991.04 0.44
28 hsa-miR-222 6,340.95 4,743.61 -0.42
29 hsa-miR-92a 4248.12 3,181.43 -041
30 hsa-miR-25 2,094.70 2,733.08 0.38
31 hsa-miR-15b 4,844.80 5,967.15 0.34
32 hsa-miR-26a 5491.24 6,963.52 0.34
33 hsa-miR-20a 1,251.63 1,569.61 0.33
34 hsa-let-7a 18.911.99 15,386.43 -0.30
35 hsa-miR-638 3,327.89 2,721.15 -0.29
36 hsa-let-7i 3,071.09 3,725.29 0.28
37 hsa-miR-23b 12,277.94 15,069.06 0.27
38 hsa-miR-3665 12,100.79 10,305.79 -0.23
39 hsa-miR-23a 12,915.30 14,893.35 0.21
40 hsa-miR-16 9,758.49 8,615.40 -0.18
41 hsa-let-7¢ 13,839.79 12,196.52 -0.17

The microarray contained three probe replicates for each miRNA. Dual-color fluorescence hybridization results of each probe were calculated
based on the ratio Cy5/Cy3. For signal homogeneity, the median signal of each probe was defined as the real signal. The log ratio of each probe
was calculated and the median log ratio of three replicated probes was defined as the real ratio. miRNA or miR, microRNA; hsa, Homo sapiens.

Increased levels of IL-6 in BEAS-2B cells following
syn-hsa-miR-181b transfection. Following syn-hsa-miR-181b
transfection, the levels of IL-6 in the cultured supernatants

of the BEAS-2B cells were determined using ELISA. Fig. 3
shows that the IL-6 levels were clearly elevated in the
syn-hsa-miR-181b-transfected cells compared with the negative
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Figure 4. PDTC abrogated upregulation of p65 expression in response to syn-hsa-miR-181b transfection. p65 expression was significantly increased following
transfection with syn-has-miR-181b, while the negative control group had little effect on p65 expression. (A) Representative image of western blotting from
three repeated experiments, and (B) relative protein expression levels of p65, as determined using ImageJ software. “P<0.01 vs. negative control group. PDTC
can abrogate the upregulation of p65 expression. #P<0.01, vs. 100 uM PDTC group. Representative images were acquired from three different experiments.

LPS, lipopolysaccharide; PDTC, ammonium pyrrolidinedithiocarbamate.

control levels. The lack of detectable TNF-a was unexpected,
since this particular cytokine has been reported to be involved
in the regulation of IL-6 and IL-8 (29).

NF-xB inhibitors abrogate upregulation of p65 expression in
response to syn-hsa-miR-181b transfection. Increased nuclear
p65 protein shows that the NF-«kB signaling pathway is activated.
The p65 expression was therefore first examined using western
blot analysis (Fig. 4A). According to the data, an elevated expres-
sion of p65 was observed in the syn-hsa-miR-181b-transfected
BEAS-2B cells, which was comparable with that of the LPS
treatment group. By contrast, the negative control had little effect
on p65 expression (Fig. 4B). To further confirm the effect of
miR-181b on the expression of p65, BEAS-2B cells were treated
with PDTC 1.5 h prior to syn-hsa-miR-181b-transfection. As
shown in Fig. 4A, even a low dose (50 uM) of PDTC treatment
markedly abrogated the upregulation of p65 expression. This
inhibition of PDTC on p65 expression was also observed in the
LPS-treated cells. These findings demonstrated a critical link
between miR-181b and the NF-kB signaling pathway in ALIL

Discussion

miRNAs have been demonstrated to play a central role in the
regulation of the immune system development, proliferation of

monocytes and neutrophils, antibody production, differentia-
tion of B- and T-cells, release of inflammatory mediators (30)
and certain inflammatory lung diseases. Thus, miRNAs may
also contribute to the pathogenesis of ALI/ARDS. miR-181b
has been found to be a key player in a positive feedback loop
that links inflammation to an epigenetic switch controlling
cellular transformation in MCF-10A human mammary
epithelial cells (20). Sun ef al (31) revealed that miR-181b
regulates NF-kB-mediated endothelial cell activation and
vascular inflammation in response to proinflammatory
stimuli. In addition, the rescue of miR-181b expression may
provide a novel target for the treatment of critical diseases,
such as diabetes, arthritis, and other chronic inflammatory
diseases, as well as for anti-inflammatory treatment (31).
In order to identify potential miRNAs involved in ALI,
the miRNAs expression profile was analyzed in BEAS-2B
cells with or without LPS treatment. Notably, 41 miRNAs
displayed significantly differential expression levels
(Table I). The results of qPCR revealed a 2-3-fold increase
in miR-181b expression in the LPS-treated cells compared
with the non-LPS-treated BEAS-2B cells. Transfection based
approaches were further utilized in order to establish the
promoting role of miR-181b in BEAS-2B cells.

BEAS-2B cells were selected as representative airway
epithelial cell lines (32) for the purpose of studying the
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LPS-induced effects in the airway epithelium. BEAS-2B
cells mimic the primary bronchial epithelial cells consider-
ably well (33) and have been extensively used to investigate
LPS-induced activation of pro-inflammatory cytokines
as an in vitro model based on the first steps in the devel-
opment of sepsis-induced ALI/ARDS (34,35). E. coli LPS
treatment was selected due to its use in the majority of
endotoxin-induced lung injury models (36,37). Furthermore,
LPS is a key pathogen recognition molecule for sepsis (38),
inducing apoptosis in lung cells (39).

For the examination of the cellular function of miR-181b,
an overexpression approach in cultured BEAS-2B cells
was used to detect the levels of TNF-a and IL-6. In the
present study, it was demonstrated that the upregulation of
miR-181b in BEAS-2B cells can increase the IL-6 expres-
sion. Iliopoulos ez al (20) reported that, in human mammary
epithelial MCF-10A cells, the inhibition of miR-181b expres-
sion, which is accomplished by treating cells with antisense
RNAs against miR-181b, results in a reduced production of
IL-6, a direct NF-«B target gene, and reduced NF-kB activity.
BEAS-2B cells are also epithelial cells and therefore the use
of anti-miR-181b was not required in the present study. IL-8
was not detected, since the release of inflammation factor IL-8
in response to particulate matter (<2.5um) and LPS treatment
was qualitatively similar to the IL-6 responses, suggesting
a common or closely-associated mechanism (40). However,
besides the secretion of inflammatory factors, other aspects,
such as the anti-apoptosis of lung cells (41) and the promotion
of immunocyte transmigration (42), may also be involved in
ALL

NF-«kB, a type of multidirectional nuclear transcriptional
regulatory factor, regulates the expression of proteins and
genes associated with inflammation, immunization, and
growth regulation (43). In the present study, it was found that
the overexpression of miR-181b leads to the upregulation of
p65 expression, which is a member of the NF-kB signaling
pathway. The present findings indicated that miR-181b acts as
a proinflammatory factor through the targeting of the NF-xB
signaling pathway in vitro. This conclusion is supported by
the following evidence: First, the present study demonstrated
that the upregulation of miR-181b in BEAS-2B cells can
increase the expression of IL-6, a direct NF-xB target gene.
In addition, western blot analysis identified that p65 was
upregulated in the BEAS-2B cells following miR-181b overex-
pression. It was further demonstrated that PDTC abrogated an
miR-181b-mediated p65 increase. Compared with the negative
control group, p65 expression exhibited an ~3.7-fold increase
following miR-181b overexpression, whereas the inhibition of
NF-«B reduced the p65 expression by 50% following miR-181b
overexpression; however the exact mechanism remains unclear.
It has been reported that PDTC potently inhibits the activa-
tion and/or interaction of NF-kB with its upstream regulatory
binding sites, thereby preventing NF-kB-mediated transcrip-
tional activation (44,45). Furthermore, PDTC restrains IxB
degradation, thus specifically inhibiting NF-«xB activation (46).

The present study revealed that a collection of miRNAs
was aberrantly expressed in the LPS-treated BEAS-2B cells,
and focused on the effects of miR-181b on inflammation in
BEAS-2B cells; however, several other miRNAs, such as
miR-23c, were also dynamically regulated in LPS-induced
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ALI. Whether these miRNAs are also associated with
LPS-induced lung injury remains to be elucidated. The use
of bioinformatics to predict specific targets of miR-181b and
the use of luciferase assay to show whether these genes are
specific targets of miR-181b should be investigated in future
studies.

In conclusion, while >1,000 human mature miRNA
sequences are listed in the miRNA registry (47), only a
handful have been characterized as functional regulators of
leukocyte or endothelial cell inflammatory responses (48,49).
The present study demonstrated that miR-181b is involved in
LPS-induced lung injury. Specifically, miR-181b was found to
serve as a potent regulator to promote inflammation through
the NF-kB signaling pathway in the BEAS-2B cells. These
findings may have important implications in the regulation of
the adaptive immune response in ALI. Thus far, there is prom-
ising evidence supporting the potential application of miRNAs
as novel therapeutic targets, as well as biomarkers for ALI,
however, this requires further investigation prior to application
in the daily management of ALI. Further studies on the genetic
variation associated with miRNAs in real patient populations
may help achieve the ultimate goal of providing personalized
medical care for inflammatory lung disease. Considering
inflammation as a system disorder (50), it would be interesting
to examine whether miR-181b is also involved in the inflam-
mation in vivo.
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