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Background: Lipoxin A4 (LXA4) can alleviate lipopolysaccharide (LPS)-induced acute lung injury (ALI) and acute respiratory distress
syndrome through promoting epithelial sodium channel (ENaC) expression in lung epithelial cells. However, how LXA4 promote ENaC
expression is still largely elusive. The present study aimed to explore genes and signaling pathway involved in regulating ENaC expression
induced by LXA4.

Methods: A549 cells were incubated with LPS and LXA4, or in combination, and analyzed by quantitative real-time polymerase chain
reaction (QRT-PCR) of ENaC-ov/y. Candidate genes affected by LXA4 were explored by transcriptome sequencing of A549 cells. The critical
candidate gene was validated by qRT-PCR and Western blot analysis of A549 cells treated with LPS and LXA4 at different concentrations
and time intervals. LXA4 receptor (ALX) inhibitor BOC-2 was used to test induction of candidate gene by LXA4. Candidate gene siRNA
was adopted to analyze its influence on A549 viability and ENaC-o expression. Phosphoinositide 3-kinase (PI3K) inhibitor LY294002
was utilized to probe whether the PI3K signaling pathway was involved in LXA4 induction of candidate gene expression.

Results: The A549 cell models of ALI were constructed and subjected to transcriptome sequencing. Among candidate genes, N-myc downstream-
regulated gene-1 (NDRG1) was validated by real-time-PCR and Western blot. NDRG1 mRNA was elevated in a dose-dependent manner of LXA4,
whereas BOC-2 antagonized NDRG1 expression induced by LXA4. NDRG1 siRNA suppressed viability of LPS-treated A549 cells (treatment vs.
control, 0.605 £ 0.063 vs. 0.878 £ 0.083, P=0.040) and ENaC-o. expression (treatment vs. control, 0.458 +0.038 vs. 0.711 + 0.035, P = 0.008).
LY294002 inhibited NDRG1 (treatment vs. control, 0.459 + 0.023 vs. 0.726 + 0.020, P = 0.001) and ENaC-a (treatment vs. control, 0.236 +
0.021 vs. 0.814 £ 0.025, P < 0.001) expressions and serum- and glucocorticoid-inducible kinase 1 phosphorylation (treatment vs. control, 0.442
+0.024 vs. 1.046 + 0.082, P=0.002), indicating the PI3K signaling pathway was involved in regulating NDRG1 expression induced by LXA4.
Conclusion: Our research uncovered a critical role of NDRG1 in LXA4 alleviation of LPS-induced A549 cell injury through mediating
PI3K signaling to restore ENaC expression.
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a kind of endotoxin released from the outer membrane of
Gram-negative bacteria, is one of the most common causes
of ALI. LPS had been reported to induce expression of
inflammatory genes in lung epithelial cells of ALI models,
which impairs lung epithelial channel function.”! Epithelial
channel proteins, such as Na'-K* ATPase, aquaporins, and
epithelial sodium channel (ENaC), play important roles in
effective removal of excessive alveolar edema, named alveolar
fluid clearance (AFC).5” Among these channels, ENaC is the
primary drive of fluid transport to maintain the epithelial fluid
layer of pulmonary alveoli. ENaC dysregulation caused by
pro-inflammatory cytokines, such as tumor necrosis factor-c,
transforming growth factor-f1, interleukin-1f (IL-1),
IL-4, and IL-13, is primarily responsible for lung edema.”
Lipoxins (LXs), a group of endogenous lipids, can alleviate
inflammation and show great therapeutic potential in
lung edema. LXA4 ameliorates LPS-induced pulmonary
edema and maintains lung airway epithelial cells and
airway permeability.[®!! LXA4 stimulates AFC through
promoting alveolar ENaC subunits’ expression and restores
ENaC function against LPS.®!% The phosphoinositide
3-kinase (PI3K)/serine threonine kinase (AKT) signaling
pathway is reported to be profoundly involved in regulating
ENaC subunits’ expression induced by LXA4.1'13 However,
how LXA4 enhance ENaC expression in lung alveolar
epithelial cells is still largely elusive. This research aimed to
explore the signaling pathway of how LXA4 promotes ENaC
subunits’ expression to preserve lung epithelial cell function
inhibited by LPS. We adopted transcriptome sequencing of
A549 cells treated with different doses of LPS and LXA4 and
discovered N-myc downstream-regulated gene-1 (NDRG1) as
a critical mediator of LXA4 and PI3K signaling to restore
ENaC subunits’ expression against LPS.

MEeTHODS

Cell lines, reagents, and culture condition

The lung epithelial cell line and A549 cells were cultured
in complete Dulbecco’s Modified Eagle’s medium
(DMEM) (SH30022.01B, Hyclone, USA) containing 10%
(v/v) fetal bovine serum (FBS) (10100147, Gibco Sera,
USA), supplemented with penicillin-streptomycin Solution
(SV30010, x100, HyClone, USA). For experimental tests,
A549 cells were inoculated into 10 cm dishes or 6-well
plates and cultured in humidified atmosphere containing
5% CO, at 37°C for 24 h. As cell confluence reached 80%,
A549 cells were further cultured with FBS-free DMEM for
12 h. Then, A549 cells were treated with LPS (Sigma, USA),
LXA4 (Sigma), LXA4 receptor (ALX) inhibitor (BOC-2,
GenScript, USA), or PI3K inhibitor LY-294002 (Sigma)
for 6 h or more time.

Quantitative real-time polymerase chain reaction

Total RNAs were extracted from A549 cells treated
with LPS, LXA4, or siRNA in 6-well culture plates,
according to the manufacturer’s protocol (MiniBEST
Universal RNA Extraction Kit 9767, Takara, Japan). The
RNA concentrations of each sample were determined by

NanoDrop2000 (Thermo, USA) detection. The cDNAs
(10 pul) were synthesized from 2 ug RNA of each sample by
utilizing reverse transcription kit (PrimeScript™ RT reagent
Kit with gDNA Eraser RR047Q), Takara). The cDNAs were
diluted %20 (200 pl), and 0.5-1.0 ul of the diluted cDNAs
were analyzed by quantitative real-time-polymerase chain
reaction (QRT-PCR) based on SYBR Green kit (SYBR®
Premix Ex Taq™ II [Tli RNaseH Plus] RR820A, Takara,
Japan). The relative mRNA levels were calculated by CFX
Manager software (Bio-Rad Laboratories, USA) and the
comparative Ct (AACt) method. Glyceraldehyde-3-phosphate
dehydrogenase (GAPDH) and f-actin were deployed as a
reference gene. The primer sequences were as the followings:
ENaC-a forward: 5’"TGACATCCCAGGAATGGGTC3’,
reverse: 5S’CCAGCAGGTCAAAGACGAGC3’; ENaC-y
forward: 5’GTGCTTGTCCATCAG-CAGAA3’, reverse:
5’AAGGCAGATCTGGAGGGAAT3’; GAPDH forward:
5’GGT-GGTCTCCTCTGACTTCAACA3Z’, reverse:
5’GTTGCTGTAGCCAAATTCGTTG-T3’; p-actin
forward: 5’CATGTACGTTGCTATCCAGGC3’, reverse:
5’CTCCTT-AATGTCACGCACGAT3’; NDRG! forward:
5’CAAAGACCACTCTCCTCAAGAT-G3’, reverse:
5’TGCCATCCAGAGAAGTGACG3’. The PCR program
was set for incubation at 95°C for 30 s, followed by 35 times
of PCR cycles of 95°C for 10 s, 60°C for 20 s, and 72°C for
20 s. After the cycles were finished, the melting curves of
primers were detected from 65°C to 95°C at an interval of
0.5°C. The Ct values of S-actin or GAPDH were utilized as
sample internal references.

siRNA transtection

A459 cells were cultured in 6-well plates until 50% confluence
andtransfected with 50 nmol/Lofsmall interfering RNA (siRNA)
targeting NDRG1 (5’GCUGAUCCAGUUUCCGGAALt3’)
or scrambled siRNA (siScr) for 24 h, according to the siRNA
kit instructions (X-tremeGENE™ siRNA transfection
reagent, Roche, Switzerland). Twenty-four hours after cell
transfection, the treated A549 cells were digested and seeded
in 96-well plates for Cell Counting Kit-8 (CCK-8) analysis
or cultured for another 24 h in 10 cm dishes for Western
blot analysis.

Cell Counting Kit-8 assay

A549 cells cultured in 6-well plate were transfected with
siScr or NDRG1 siRNA. After 24 h, A549 cells were
digested and suspended in complete medium at 0.5 x 10%/ml.
100 pl aliquots of A549 cells was transferred to 96-well
plate and cultured for 24 h and incubated with serum-free
medium for 12 h before treatment with 1 pg/ml LPS or
100 nmol/L LXA4, or in combination, for 6 h. Then, 10 ul
of CCK-8 (CK04, Dojindo Laboratories, Japan) substrate
was directly added into each well of the 96-well plate and
incubated at 37°C for 2 h. The 450 nm absorbance of each
well was detected by Multiskan™ GO device (Thermo
Scientific, USA).

Western blot analysis
Protein expressions and phosphorylation were detected by
Western blot. A549 cells cultured in 10 cm dish or 6-well
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plate were treated with LPS, LXA4, or in combination,
or 10 umol/L BOC-2 and 25 pumol/L LY294002 for 6 h.
Total proteins were extracted from the treated A549 cells
lysed with 50-300 ul cold radioimmunoprecipitation
assay buffer (Beyotime Institute of Biotechnology, China)
supplemented with x100 diluted Halt™ protease and
phosphatase inhibitor cocktail (Thermo Scientific Pierce,
USA). The cell pellets were vortexed every 5 min for 9 times
and incubated on ice. The cell lysates were centrifuged at
14,000 xg for 10 min at 4°C to discard fragment pellets. Total
protein concentrations of the supernatant were determined by
Pierce™ BCA Protein Assay Kit (Thermo Scientific Pierce).
An equal amount of total protein (20—50 ug) was loaded into
sodium dodecyl sulphate-polyacrylamide gel electrophoresis
and separated by electrophoresis under 80-100 V. After
electrophoresis, the protein bands were transferred to
polyvinylidene difluoride (PVDF) membrane under 100 V
for 1 hin cold water bath. Then, the PVDF membranes were
blocked with phosphate-buffered saline (PBS) containing
5% nonfat milk or BSA for 1 h and incubated with the
primary antibodies (x1000 dilution) overnight at 4°C. The
PVDF membrane was washed 3 times with phosphate-
buffered saline containing 0.05% Tween-20 (PBST) and
incubated with the horseradish peroxidase (HRP)-conjugated
secondary antibody (x10,000 dilution) at 37°C for 1 h. The
PVDF membranes were washed 3 times with PBST again
and labeled with the enhanced Pierce™ Fast Western blot
Kit (Thermo Scientific Pierce, USA) for 1 min at room
temperature in dark. Finally, the PVDF membranes were
exposed to the imaging system (Bio-Rad, USA) to capture
the light signals of protein bands.

For Western blot analysis, the adopted antibodies
included ENaC-o antibody (70R-13299, Fitzgerald,
USA); serum- and glucocorticoid-inducible kinase

1 (SGK1) antibody (ab59337, Abcam, UK),
SGK1-phosphor-S422 antibody (ab55281, Abcam),
[-actin antibody AC-15 (ab6276 Abcam), goat anti-rabbit
IgG H&L HRP-conjugated antibody (ab6721, Abcam),
and goat anti-mouse IgG-Fc fragment HRP-conjugated
antibody (Bethyl, USA).

Statistical analysis

All experiments were performed in triplicate. Data were
analyzed by the statistical software GraphPad Prism 5
(GraphPad Software Inc., USA). Data were presented as
a mean + standard deviation (SD). Statistical analysis was
executed by one-way analysis of variance (ANOVA), and
P < 0.05 was considered to be statistically significant.

ResuLts

To construct lung epithelial cell model of LXA4 alleviation
of LPS-induced ALI, we treated A549 cells with LPS, LXA4,
or in combination in vitro. As well known, ENaC complex
consists of three subunits, o, 8, and y. LPS could suppress
ENaC function, whereas LXA4 induce ENaC subunits’
expression. To our expect, real-time-PCR analysis results
showed that LPS suppressed ENaC-oc mRNA expression,
whereas LXA4 antagonized LPS inhibition and enhanced
ENaC-oo mRNA expression [Figure la] (treatment vs.
control, P = 0.006). LXA4 also alleviated inhibition of
ENaC-y mRNA expression by LPS [Figure 1b] (treatment
vs. control, P = 0.026). These results indicated that LXA4
could promote ENaC subunits’ transcription to restore ENaC
function impaired by LPS. It also meant that the A549
cell model treated with LPS and LXA4 was successfully
constructed. Through treating A549 cells with different
concentrations of LPS and LXA4 (data not shown),
the eligible treatments were validated as 1 pug/ml LPS,
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Figure 1: LXA4 restored ENaC subunits’ mRNA expressions in A549 cells challenged by LPS. (a) LXA4 rescued ENaC-o subunit mRNA expression
in A549 cells treated with LPS. The mRNA levels were determined by real-time PCR analysis. The treated groups were Control, LPS (1 ug/ml),
LXA4 (100 nmol/L), and in combination. *P = 0.006, LPS versus LPS + LXA4. (b) LXA4 restored EnaC-y subunit mRNA expression in A549 cells
treated with LPS. P = 0.026, LPS versus LPS + LXA4. LXA4: Lipoxin A4; LPS: Lipopolysaccharide; NDRG1: N-myc downstream-regulated gene
1; ENaC-cu: Epithelial sodium channel o subunit; ENaC-y: Epithelial sodium channel y subunit; PCR: Polymerase chain reaction.
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100 nmol/L LXA4, or in combination, and adopted for
further experimental tests.

To investigate candidate genes’ expression affected by
LXA4, we employed transcriptome sequencing of A549 cell
models. A549 cells in 6-well plate were treated with 1 pg/ml
LPS, 100 nmol/L LXA4, or in combination, for 6 h. Then,
20 ug of total RNAs extracted from each A549 cell group
were subjected to transcriptome analysis. Comparisons of
mRNA expression profile between A549 cell groups were
made to explore potential candidate genes affected by
LXA4 [Figure 2]. The mRNA levels of some candidate genes
changed significantly upon LXA4 stimulation, compared
with that of the LPS-treated group [Table 1]. To verify these
candidate genes, we performed real-time PCR to detect
mRNA change dynamics of ANGPTL4, NDRGI, LRPI,
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Figure 2: Transcriptome sequencing and comparison of the treated
A549 cells. Transcriptome array analysis of A549 cells treated with
LPS (1 wg/ml), LXA4 (100 nmol/L), and in combination, respectively.
LXA4: Lipoxin A4; LPS: Lipopolysaccharide.

PLIN2, and so on. Among these genes, NDRGI mRNA
was preliminarily proved to be positively correlated with
LXAA4 (data not shown).

Detection of NDRGI mRNA levels by real-time-PCR
confirmed that LPS treatment suppressed NDRGI1
transcription, whereas LXA4 heightened NDRG! mRNA
levels and alleviated LPS inhibition effects on NDRG1
transcription [Figure 3a] (treatment vs. control, P<0.001 and
P =0.004, respectively). To probe the relationship between
NDRGI mRNA transcription and LXA4 concentration, we
treated A549 cells with LXA4 at 100, 200, and 400 nmol/L,
respectively, in the presence of LPS. The real-time-PCR
results showed that NDRGI! mRNA levels were elevated
in a dose-dependent manner of LXA4 [Figure 3b] (LPS vs.
LXA4 [100 nmol/L], P <0.001; LPS vs. LPS + LXA4 [100
nmol/L], P=0.122, non-significant; LPS vs. LPS + LXA4[200
nmol/L], P = 0.013; LPS vs. LPS + LXA4 [400 nmol/L],
P =0.001). Accordingly, it was proved by Western blot
analysis that NDRG1 protein levels increased in a positive
correlation with LXA4 concentrations [Figure 3c]. In
addition, NDRGI1 protein expression was induced by LXA4
in a time-dependent manner as its level increased until
6 h after LXA4 stimulation [Figure 3d]. On the contrary,
ALX inhibitor BOC-2 antagonized expressions of NDRG1
and ENaC-a. protein induced by LXA4 [Figure 3e]. These
results revealed an important role of LXA4 in promoting
NDRGT protein expression through potentiation of mRNA
transcription.

To further explore the function of NDRGI in improving A549
cell viability, we employed siRNA to knockdown NDRGI
expression. Downregulation of NDRG1 protein expression
resulted in marked reduction of A549 cell viability (treatment
vs. control, 0.605 = 0.063 vs. 0.878 = 0.083, P =0.040) and
attenuated protection function of LX A4 against LPS [Figure 4a].

Table 1: The mRNA level changes of candidate genes

Gene LPS LXA4 LPS + LXA4
IGFBP3 1 2.59 2.30
ANGPTL4 1 1.73 1.85
NDRG1 1 1.53 1.35
LRPI 1 1.48 1.28
PLIN2 1 1.21 1.03
BLOCISS 1 7.43 5.70
CCDCI80 1 —6.09 —6.09
FSBP 1 —6.13 —6.13
SCHIP1 1 -7.19 -7.19

The mRNA levels of candidate genes of the LPS treated group
were define as “1”, and that of the LXA4 and LPS + XA4 treated
groups were calculated by comparison with the LPS treated
group. I/GFBP3: Insulin-like growth factor binding protein 3;
ANGPTL4: Angiopoietin-like 4; NDRGI: N-myc downstream
regulated 1; LRPI: LDL receptor-related protein 1; PLIN2: Perilipin 2;
BLOC1S5: Biogenesis of lysosomal organelles complex 1 subunit 5;
CCDC180: Coiled-coil domain containing 180; FSBP: Fibrinogen
silencer binding protein; SCHIPI: Schwannomin interacting
protein 1; LXA4: Lipoxin A4; LPS: Lipopolysaccharide;
LDL: Low-density lipoprotein.
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Figure 3: LXA4 promoted NDRG1 expression in A549 cells. (a) LXA4 induced NDRG1 expression and alleviated inhibition of LPS. *P < 0.001,
LPS versus LXA4; P = 0.004, LPS versus LPS + LXA4. (b) LXA4 (100, 200, and 400 nmol/L) restored NDRGT mRNA expressions suppressed
by LPS. P < 0.001, LPS versus LXA4 (100 nmol/L); P = 0.122, NS, LPS versus LPS + LXA4 (100 nmol/L); 'P = 0.013, LPS versus
LPS + LXA4 (200 nmol/L); "P = 0.001, LPS versus LPS + LXA4 (400 nmol/L). (c) LXA4 enhanced NDRG1 protein expression inhibited by LPS. (d)
LXA4-induced NDRG1 expression in a time-dependent manner. (¢) BOC-2 suppressed NDRG1 and ENaC-o: expression induced by LXA4. LXA4: Lipoxin
A4; LPS: Lipopolysaccharide; NDRG1: N-myc downstream-regulated gene 1; ENaC-c:: Epithelial sodium channel o subunit; NS: Non-significant.
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Figure 4: The PI3K signaling pathway was involved in the induction of NDRG1 expression by LXA4. (a) NDRG1 siRNA resulted in decreased viability
of A549 cells. A549 cell viability was detected by CCK-8 kit. *P = 0.278, ns, siScr versus siRNA of control; 'P = 0.014, siScr versus SiRNA
of LXA4; *P = 0.040, siScr versus siRNA of LPS + LXA4. (b) NDRG1 siRNA caused ENaC-o: decreased in A549 cells (P = 0.008, lane 3 vs.
lane 4). (c) The PI3K inhibitor LY294002 (25 umol/L) antagonized SGK1 phosphorylation and ENaC-o expression induced by LXA4 (100 nmol/L)
(P = 0.002, lane 2 vs. lane 4). LXA4: Lipoxin A4; LPS: Lipopolysaccharide; NDRG1: N-myc downstream-regulated gene 1; ENaC-ou: Epithelial
sodium channel o subunit; siScr; Scramble small interfering RNA.

NDRGI siRNA caused obvious decline in ENaC-ot expression,
which accounted for impaired cell viability challenged by
LPS [Figure 4b] (treatment vs. control, 0.458 +0.038 vs. 0.711 +
0.035, P=0.008). It has been reported that PI3K signaling was
intimately involved in regulating ENaC subunits expression, and

NDRGI was a substrate of SGK 1. In accordance with previous
reports, the PI3K inhibitor LY294002 could efficiently repress
SGK1 phosphorylation (treatment vs. control, 0.442 + 0.024
vs. 1.046 + 0.082, P=0.002) and downregulate expressions of
NDRGI (treatment vs. control, 0.459 +0.023 vs. 0.726 £ 0.020,
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P =0.001) and ENaC-o (treatment vs. control, 0.236 = 0.021
vs. 0.814+0.025, P<0.001), indicating that the PI3K signaling
pathway was profoundly involved in regulating NDRG1 and
ENaC expressions stimulated by LXA4 [Figure 4¢] (treatment
vs. control, P =0.002). In conclusion, our research uncovered
a critical role of NDRG1 in mediating LXA4 protection of
A549 cells from LPS lesion in which PI3K signaling was
involved [Figure 4].

Discussion

ALI/ARDS is a common clinical syndrome of acute
respiratory failure that is characterized by lung edema
with pulmonary infiltrates and hypoxemia. LPS, a kind of
pro-inflammatory endotoxin from Gram-negative bacteria,
can initiate inflammatory genes’ expression and impair
channel proteins’ function in lung epithelial cells, resulting
in pulmonary edema in ALI patients.>'¥ ENaC is the primary
executor for effective removal of excessive alveolar edema
through active Na transport across the alveolar epithelium.!!
LPS is reported to activate nuclear factor-kB signaling to
inhibit SGK1 and ENaC expression in alveolar epithelial
cells.' In contrast, LX A4, an endogenously synthesized lipid,
can effectively alleviate LPS-caused inflammation through
priming AKT signaling and promoting ENaC expression.”!%
Great efforts have been devoted to the investigation of LXA4
protecting lung epithelial cells from LPS damage. However,
the mechanism of how LXA4 promote ENaC expression and
alleviate LPS-induced impairment is still not well understood.
The present study aimed to explore genes and signaling
pathways involved in regulating ENaC expression by LXA4.

As well known, ENaC expression is inversely affected
by LPS and LXA4. In accordance with previous reports,
AS549 cells treated with LPS showed decreased ENaC
subunits” mRNA levels, while LAX4 alleviated LPS
inhibition of ENaC subunits’ mRNA expression. Through
transcriptome sequencing of A549 cell models treated
with different concentrations of LPS and LXA4, or in
combination, we found that mRNA levels of some candidate
genes changed dramatically upon LPS and LXA4 stimulation.
Among these candidate genes, we proved a critical role of
NDRGTI in mediating LXA4 protection of A549 cell injury
from LPS lesion. Our results showed that NDRG1 mRNA
downregulated by LPS could be restored by LXA4. NDRG1
expression was elevated in a concentration-dependent
manner of LXA4. Our results also uncovered an important
role of NDRG1 in mediating LXA4 stimulation to promote
ENaC expression. Interestingly, NDRG1 was reported to
maintain the integrity of airway epithelial barrier as NDRG1
knockdown significantly decreased claudin-9 expression
and impaired the barrier function.'” However, there were
controversial issues about NDRG1 functions. NDRG1 was
recognized as a potent tumor suppressor, while its ectopic
expression promoted tumor cell survival.l'*2) NDRG1
promoted the stem-like properties and survival of lung cancer
cells.? Suppression of NDRGI significantly counteracted
hepatocellular carcinoma cell growth due to extensive

cellular senescence.”” NDRG1 deficiency obstructed fetal
growth and the intrauterine response to hypoxic injury.
These reports mainly supported the pro-survival function of
NDRGI. In our experiment, NDRG1 siRNA dampened the
protection effects of LXA4 on A549 cell viability under LPS
challenge. As expected, NDRG1 siRNA inhibited ENaC-o.
expression induced by LXA4.

The PI3K signaling pathway is implicated in the regulation
of ENaC expression to control AFC and relieve pulmonary
edema.l'"122 We sought to test whether NDRG1 was
influenced by the PI3K signaling activated by LXA4. Our
results proved that NDRG1 was a downstream target of PI3K
as the PI3K inhibitor LY294002 downregulated NDRG1
expression and SGK1 phosphorylation, indicating the
PIK3-SGK1 signaling pathway was involved in regulating
NDRGI1 expression induced by LXA4. These results were
consistent with the previous report that NDRG family
members were substrates of SGK1 and GSK3.?! SGK1
significantly increases phosphorylation of NDRG1 to confer
cell proliferation.¥ In this study, we proposed NDRG1 as
a critical mediator of LXA4 to promote ENaC expression,
which was at downstream of the PI3K-SGK1 signaling.

In summary, our research uncovered an important role of
NDRGT1 in the LXA4 alleviation of LPS-induced A549 cell
injury. NDRG1 was upregulated by LXA4 and subsequently
mediated PI3K signaling to restore ENaC expression and
promoted A549 cell survival.
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Lipoxin A4i@id E{ANDRG1FRIE/K P EMLPSHEE T KIA549
41 B 4545

BHE: BEFRA4 (LXA4D) gegi@ (Rt b7 A4l & 1B (ENaC) RIEMEMIFZE (LPS) i S 2 it
(ALD FIESMIREIELEAME (ARDS) o 2R1, LXA4WHAEFENaCHRIE 1) 3 BENLHIKIBA . AW B SR ELXA4
'S ENaCRIA A S IE R ANE 5 1@ B ML) -

Frik: RAILPSHILXA4, SiE A S, AHEASAOAIM, HIMALVARDSIAYT, i#idreal-time PCRHTENaC-a/y 4 35%K T
X Ab B [ ASAOYN B 30T S 4 Y, AR B AT 2 LX A4 (IR JE R o X S AN FIREELPSFILX A4, DL S AN [R] i) [ ] g Ak £
I AS4941 g i3t 1T real-time PCRAFIWestern bloth&ill, I8-iE SCBa () itk JE R R IE b . FIFILXA4 24k (ALX) #Ii|FIBOC-256
WELX A4S I K 175 SR IBE A - 18T siRNA AT ITER (5 328 JE DR T ASA94H B /7175 E AIENaC-a 3R X 152 . F1) A PI3K A
FILY294002 43 T PI3KAE 5 1B 2 75 5 5 TR IBLX A4S Sk ik L R Rk

SR, WIS ALIKAS4OYN AR AL, FEx R T i e . 7E 2 Mk FE K Fr, i@ id real-time PCRATWestern blot:
IF T LXA4%5 5 NDRG 13K 775 . NDRGI mRNAZKFHELX A4 W 0T FH s, MBOC-235HLXA4% NDRG1 115 S 1E
f. NDRGI siRNAFIHILPS A3 [{] AS494H ffl {735 % (treatment vs. control, 0.605+0.063 vs. 0.878+0.083, P=0.040) FENaC-03
1% (treatment vs. control, 0.458+0.038 vs. 0.711+0.035, P=0.008) . LY294002#1#|NDRG]1 (treatment vs. control, 0.459+0.023 vs.
0.726+0.020, P=0.001) AITENaC-a (treatment vs. control, 0.236£0.021 vs. 0.814+0.025, P<0.001)[¥)3&i%, LAKSGKI1fERE1k KT
(treatment vs. control, 0.442+0.024 vs. 1.046+0.082, P=0.002) , FHIPI3K(5 5iE K2 5HIFLXA415 NDRGI1H#KIA,

i AWK TNDRGIEES SLXA4R Z LPSHAS I ASA94T LS BE/E . LXA44PI3K(E SiB 1 FIMNDRGI 1% iAK
°F, HEHINENaCIERIEK, ZMRLPSTE T AS4A94H i it -






