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Abstract: Objective: This study aimed at exploring the protective effect of miR-124-3p on the lung of septic shock 
rats with acute lung injury via p38 MAPK signaling pathway. Methods: Healthy male SD rats were randomly divided 
into normal group (healthy rats), model group (model rats), negative control (NC) group (model rats, injected with 
NC vector), miR-124-3p mimic group (model rats, injected with miR-124-3p overexpression vector), miR-124-3p 
inhibitor group (model rats, injected with miR-124-3p silencing vector), SB203580 group (model rats, injected with 
p38 MAPK signaling pathway inhibitor), and miR-124-3p inhibitor + SB203580 group (model rats, combined treat-
ment). Septic shock rat model was constructed. Results: miR-124-3p negatively regulated p38 MAPK. There were 
significantly reduced miR-124-3p expression, increased p-p38 MAPK/p38 MAPK expression, higher wet weight/dry 
weight ratio, lung permeability index (LPI), pulmonary vascular permeability (PVP), myeloperoxidase (MPO), tumor 
necrosis factor α (TNF-α), interleukin (IL)-6, IL-17 and IL-8 content, and lower superoxide dismutase (SOD) and glu-
tathione (GSH) content in the rest groups as compared to normal group (all P<0.05). Compared with model group, 
there were significantly lower wet weight/dry weight ratio, LPI, PVP, MPO, TNF-α, IL-6, IL-17 and IL-8 content, and 
higher SOD and GSH content in miR-124-3p mimic group (all P<0.05), while these indexes were opposite in miR-
124-3p inhibitor group. SB203580 partially repaired lung injury caused by miR-124-3p silencing, reduced MPO, 
TNF-α, IL-6, IL-17 and IL-8 content, and increased SOD and GSH content (all P<0.05). Conclusion: miR-124-3p over-
expression inhibites p38 MAPK signaling pathway, thereby playing a protective effect on the lung of septic shock 
rats with acute lung injury.
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Introduction

Septic shock is the main cause for patients to 
be hospitalized in intensive care unit and even 
causes death [1]. The most common cause of 
death is multiple organ dysfunction syndrome, 
especially acute lung injury (ALI) and acute 
respiratory distress syndrome (ARDS) [2]. 
Septic shock usually manifests as severe 
hemorheological and hemodynamic changes 
related to organ dysfunction, including angiohy-
potonia, myocardial depression and hypovole-
mia [3]. The outcomes of septic shock-associ-
ated ALI/ARDS are worse than other kinds of 
ALI/ARDS [4-6]. Therefore, understanding sep-

tic shock-associated ALI/ARDS is a precondi-
tion to assess risks and optimize treatment 
strategies.

microRNA (miRNA) is a small non-coding RNA 
molecule containing about 19-24 nucleotides. 
It binds to the 3’-untranslated region of target 
mRNA to cause its degradation or to inhibit its 
translation so as to negatively regulate gene 
expression [7]. miRNA plays a vital role in fun-
damental biological processes, such as cell 
apoptosis, proliferation, differentiation, devel-
opment and inflammation [8]. miR-124-3p is a 
subtype of miR-124 with similar biological func-
tions to its family. miR-124-3p is significantly 
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reduced in Alzheimer disease and other neuro-
degenerative diseases, and it can improve 
inflammatory response in traumatic ALI [9-11]. 
However, it remains unclear whether miR-124-
3p is involved in ALI caused by septic shock.

All eukaryotes have multiple mitogen-activated 
protein kinase (MAPK) pathways which control 
gene expression and cell physiological activi-
ties [12]. MAPK generally includes extracellular 
signal-regulated kinase (ERK) 1/2, p38 (α, β, γ 
and δ), JNK1/2/3, and big MAPK (ERK5) [13]. 
There have been few researches on the role of 
MAPK in ALI so far. p38 MAPK, one member of 
MAPKs superfamily, participates in important 
pathways regulating cell proliferation, differen-
tiation and apoptosis [14]. MAPK signaling 
pathway plays a role in diseases such as car-
diomegaly [15]. As a member of MAPKs, p38 
MAPK can regulate gene expression level by 
the phosphorylation of transcription factors, 
thereby participating in intracellular signal 
transduction. The activation of p38 MAPK not 
only promotes the production of inflammatory 
factors (tumor necrosis factor α (TNF-α), inter-
leukin (IL)-1, IL-4, IL-6, IL-8, etc.) in mononucle-
ar macrophages, but also mediates the activa-
tion of neutrophils [16]. However, the role of 
p38 MAPK signaling pathway in ALI of rats with 
septic shock has not been illustrated fully. 
What’s more, there is a target relationship 
between miR-124-3p and p38 MAPK by bioin-
formatics prediction, and miR-124-3p expres-
sion is down-regulated in ALI. Therefore, we 
speculated that miR-124-3p might target to 
and down-regulate p38 MAPK expression, 
thereby inhibiting p38 MAPK signaling pathway 
and suppressing ALI.

In this study, septic shock models were con-
structed in healthy male SD rats. Model rats 
were injected with miR-124-3p mimic, miR-
124-3p inhibitor, p38 MAPK signaling pathway 
inhibitor SB203580, and miR-124-3p inhibitor 
+ SB203580. Wet weight/dry weight ratio, lung 
permeability index (LPI), pulmonary vascular 
permeability (PVP), pathological changes, con-
tent of glutathione (GSH), superoxide dis-
mutase (SOD) and myeloperoxidase (MPO) of 
the lung tissue and content of TNF-α, IL-6, IL-17 
and IL-8 in bronchoalveolar lavage fluid were 
measured. This study aimed to explore whether 
miR-124-3p could target and down-regulate 

p38 MAPK expression to inhibit the phosphory-
lation of p38 MAPK signaling pathway, thereby 
influencing ALI in septic shock rats.

Materials and methods

Laboratory animals

The experimental protocol was approved by the 
Ethics Committee of Xinhua Hospital Affiliated 
to Shanghai Jiao Tong University School of 
Medicine. A total of 120 healthy young male SD 
rats of clean grade with the body weight of 
200±235 g were enrolled in this study, of which 
20 rats were taken as normal group. Model rats 
were divided into model group (model rats), 
negative control (NC) group (injected with NC 
vector), miR-124-3p mimic group (injected with 
miR-124-3p overexpression vector), miR-124-
3p inhibitor group (injected with miR-124-3p 
silencing vector), SB203580 group (injected 
with p38 MAPK signaling pathway inhibitor), 
and miR-124-3p inhibitor + SB203580 group 
(combined treatment). NC, miR-124-3p mimic, 
miR-124-3p inhibitor and other adenovirus vec-
tor were constructed by the Tianjin Saierbio 
Co., Ltd., China. Rats were rapidly intraperitone-
ally injected with 5 μg viruses once every three 
days for three times. Then rats were weighed 
and intravenously injected with 0.5 μg/kg 
SB203580 (559389-1MG, Shanghai Haoran 
Biological Technology Co., Ltd., China). Rats, 
except for normal group, were intravenously 
injected with lipopolysaccharide (LPS) to estab-
lish septic shock model. The tube was inserted 
into the left femoral artery to measure mean 
arterial pressure (MAP) of rats. With the right 
femoral artery exposed, the rats were immedi-
ately injected with LPS followed by continuing 
observation for 1.5 h. A reduction of about 
25-30% in MAP from baseline was considered 
as the criterion for successful construction of 
septic shock rat model. Rats in normal group 
were injected with the same amount of normal 
saline via the right femoral vein. The lung tis-
sues and venous blood from the eyeball of 5 
rats in each group were obtained for subse-
quent tests 24 h after modeling. A part of lung 
tissues was fixed in 10% neutral formalin solu-
tion (Solarbio) for 24 h followed by dehydration 
in gradient alcohol and paraffin embedding, 
and the rest of tissues were stored in liquid 
nitrogen for subsequent use.
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Dual-luciferase reporter system

The binding site of miR-124-3p and p38 MAPK 
was analyzed on bioinformatics prediction web-
site (www.targetscan.org), and the targeting 
relationship between them was verified by dual-
luciferase reporter system. Dual-luciferase 
reporter gene vector of target gene p38 MAPK 
and the mutant in the binding site of miR-124-
3p and p38 MAPK were constructed, respec-
tively: PGL3-p38 MAPK wide type (wt) and 
PGL3-p38 MAPK mutant (mut). Every reporter 
plasmid was co-transfected respectively with 
miR-124-3p plasmid or NC plasmid into 
HEK293T cells, with rellina plasmid as internal 
control. After transfection for 24 h, dual-lucifer-
ase reporter assay was performed according to 
the instruction of dual-luciferase reporter kit 
(Promega). Relative luciferase activity = firefly 
luciferase activity/rellina luciferase activity [8].

qRT-PCR

Total RNA was extracted by Trizol (Product code 
16096020, Thermo Fisher Scientific, New York, 
USA; Product code B1802, Harbin Haigene 
Testing Co., Ltd., China). TaqMan MicroRNA 
Assays Reverse Transcription Primer (Thermo 
scientific, USA) was used to reversely tran-
scribed RNA into cDNA. SYBR®PremixExTaqTMII 
kit (Xingzhi Biotechnology Co., Ltd., China) was 
used to determine fluorescence of quantitative 
PCR. PCR amplification solution contained 25 
μL SYBR®PremixExTaqTMII (2 × ), 2 μL PCR for-
ward primer, 2 μL PCR reverse primer, l μL ROX 
Reference Dye (50 × ), 4 μL DNA templates, 
and 16 μL ddH2O. Fluorescence quantitative 
PCR was performed using ABIPRISM®7300 sys-
tem (Prism®7300, Shanghai Kunke Instrument 
Co., Ltd., China). Reaction conditions: 95°C for 

using BCA kit (Thermo, USA). Protein samples 
of 50 µg were loaded and electrophoresis was 
conducted at a constant voltage of 70 V for 3 h. 
Proteins were transferred to PVDF membranes 
(ISEQ00010, Millipore, Billerica, MA, USA) by 
wet method at a constant voltage of 150 mA. 
The membrane was sealed with 5% skimmed 
milk at room temperature for 2 h. Primary rab-
bit anti-mouse antibodies p-p38 MAPK 
(ab31828, 1:1,000), p38 MAPK (ab31828, 
1:5,000, Abcam, UK) and GAPDH (ab22555, 
1:2,000, Abcam, UK) were added onto the 
membrane and incubated overnight at 4°C. 
Horse radish peroxidase-labeled goat anti-rab-
bit IgG antibody (1:5,000, Beijing Zhongshan 
Biotechnology Co., Ltd., China) was added and 
incubated for 2 h. The membrane was devel-
oped according to the instruction of ECL fluo-
rescence detection kit (Product code BB-3501, 
Ameshame, UK) and imaged in gel imager. 
Images were photographed in Bio-Rad image 
analysis system (BIO-RAD, USA) and analyzed 
by Image J software. Relative expression of the 
protein = gray value of target protein band/gray 
value of GAPDH band.

HE staining

The lung tissues were fixed in 10% neutral for-
malin solution for 24 h, and underwent the 
dehydration in gradient alcohol and the trans-
parency with xylene (Solarbio, China). Then the 
tissues were embedded and cut into sections, 
which were then transparentized with xylene, 
dehydrated in gradient alcohol, and rinsed with 
distilled water for 1 min and stained using 
hematoxylin (Solarbio, China) for 3 min. Cells 
were differentiated using 0.5% hydrochloric 
acid alcohol differentiation solution (Solarbio, 
China) for 10 sec and rinsed with blue liquid 

Table 1. qRT-PCR primer sequence
Gene Sequence
miR-124-3p Forward: 5’-GCGAGGATCTGTGAATGCCAAA-3’

Reverse: 5’-AGGGGCTGCTTGAGTTGTAGTA-3’
p38 MAPK Forward: 5’-CCCGAACGATACCAGAACC-3’

Reverse: 5’-GCGTGAATGATGGACTGAAA-3’
U6 Forward: 5’-GCTTCGGCAGCACATATACTAAAAT-3’

Reverse: 5’-GCACTCCCGCCACAAAGATG-3’
GAPDH Forward: 5’-GGGAAATTCAACGGCACAGT-3’

Reverse: 5’-AGATGGTGATGGGCTTCCC-3’

10 min, 32 circles of 95°C for 15 sec 
and 60°C for 30 sec, and 72°C for 1 
min. U6 was the internal reference of 
miR-124-3p, and GAPDH was for other 
genes. 2-ΔΔCt showed the relative 
expression of target genes. Primers 
were shown in Table 1.

Western blot

Total protein was extracted using RIPA 
lysis buffer containing phenylmethyl-
sulfonyl fluoride (R0010, Solarbio). 
Protein concentration was measured 
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(Solarbio, China) for 10 min, followed by stain-
ing with eosin (Solarbio, China) for 5 min. The 
section was dehydrated routinely, transparen-
tized and sealed with natural gum (Solarbio, 
China). Sections were observed under optical 
microscope (XP-330, Shanghai Bingyu Optical 
Instrument Co., Ltd., China).

Wet weight/dry weight ratio (W/D), LPI and 
PVP of the lung tissue

After the left lungs of 3 rats were taken out by 
thoracotomy, the blood on the surface of the 
lung was sucked dry with filter papers to mea-
sure wet weight. After the lung was baked in a 
warm oven at 80°C for 48 h to achieve con-
stant weight, dry weight was determined. W/D 
and water content of the lung were calculated 
to reflect the degree of pulmonary edema. W/D 
of the lung tissue = (wet weight/dry weight) × 
100%. Bronchoalveolar lavage was performed 
in another 3 rats after thoracotomy. Cells in 
bronchoalveolar lavage fluid were counted and 
classified, and LPI (protein in bronchoalveolar 
lavage fluid/plasma protein) was calculated 
after determination of protein content. During 
modeling, 50 mg/kg Evans blue (Solarbio, 
China) was injected into the femoral vein. The 
lung was obtained, immersed in formamide 
(Solarbio, China) solution (20 mg for-
mamide/100 g weight), and incubated at 48°C 
for 72 h. The samples were centrifugated to col-
lect the supernatant. Optical density of sam-
ples at 620 nm was measured. Evans blue con-
tent was calculated according to the standard 
curve, and changes of PVP in each group were 
determined.

1-2, Nanjing Jiancheng Bioengineering Ins- 
titute, China), SOD (A001-3-2, Nanjing Jian- 
cheng Bioengineering Institute, China) and 
MPO (K744-100, Biovision, US) activity assay 
kits by colorimetric method.

ELISA

After place at room temperature, blood from 
the eyeball was saved overnight at 4°C fol- 
lowed by centrifugation at 3,500 × g for 5 min. 
The supernatant was harvested and cryopre-
served at -80°C. Levels of IL-8, IL-17, TNF-α and 
IL-6 were detected using the corresponding 
ELISA detection kits (69-30449, 69-30402, 
69-25328, and 69-30490, Wuhan MSK Bio- 
technology Co., Ltd., China).

Statistical analysis

SPSS 21.0 statistical software was used to 
analyze the data. The measurement data were 
expressed as mean ± standard deviation. 
Comparison among groups was carried out by 
one-way analysis of variance followed by Tukey 
post-hoc test for pairwise comparison. The dif-
ference was statistically significant at P<0.05.

Results

miR-124-3p targeted to and negatively regu-
lated p38 MAPK

There was a specific binding site between miR-
124-3p and p38 MAPK by predicting on bioin-
formatics website microrna.org (http://www.
microrna.org/microrna/home.do) (Figure 1A). 
According to dual-luciferase reporter assay, in 

Figure 1. Targeted negative regulation of miR-124-3p to p38 MAPK. A: Se-
quence of 3’-UTR region in the binding site of miR-124-3p and p38 MAPK; B: 
Luciferase activity detection by dual-luciferase reporter assay. *P<0.05 vs. NC 
mimic group. NC: negative control; wt: wide type; mut: mutant.

SOD activity, GSH and MPO 
content determination

The lung tissues of 125 mm3 
were added with 1 mL phos-
phate buffered saline to pre-
pare tissue homogenate fol-
lowed by centrifugation at 
4°C and 12,000 × g for 10 
min. The supernatant was 
collected. Protein concentra-
tion was determined using 
BCA detection kit (P00- 
11, Beyotime Biotechnology). 
Content of GSH, SOD and 
MPO in the lung tissue was 
measured using GSH (A003-
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comparison of their corresponding NC mimic 
co-transfected group, the group in which 
wt-p38 MAPK was co-transfected with miR-
124-3p mimic had significantly lower luciferase 
activity (P<0.05), but mut-p38 MAPK group had 
no obvious change even co-transfected with 
miR-124-3p mimic (P>0.05, Figure 1B). The 
results suggested the targeted negative regula-
tion of miR-124-3p to p38 MAPK.

Expressions of miR-124-3p and p38 MAPK in 
the lung tissue

There were significantly decreased miR-124-3p 
expression and increased p38 MAPK and p38 
MAPK phosphorylation level in the rest groups 
compared with normal group (all P<0.05). 
Compared with model group, the gene expres-
sions showed no differences in NC group, how-
ever, p38 MAPK and p-p38 MAPK expressions 
significantly decreased in miR-124-3p mimic 
group and increased in miR-124-3p inhibitor 
group (all P<0.05); miR-124-3p significantly 
increased in miR-124-3p mimic group and 
decreased in miR-124-3p inhibitor group and 
miR-124-3p inhibitor + SB203580 group (all 
P<0.05) (Figure 2).

W/D, LPI and PVP of the lung tissue

W/D, LPI and PVP were significantly higher in 
the rest groups than in normal group (all 
P<0.05). Compared with model group, W/D, LPI 

and PVP showed no differences in NC group 
and miR-124-3p inhibitor + SB203580 group, 
which were significantly decreased in miR-124-
3p mimic group and SB203580 group and 
increased in miR-124-3p inhibitor group (all 
P<0.05). W/D, LPI and PVP were significantly 
lower in miR-124-3p inhibitor + SB203580 
group as compared to miR-124-3p inhibitor 
group (all P<0.05, Figure 3).

Pathological changes of the lung tissue

Rats in normal group had normal bronchi and 
lung tissue structure, no inflammatory cells in 
the bronchial lumen, and normal wall thick-
ness. There were infiltration and aggregation of 
eosinophilic granulocytes, lymphocytes and 
other inflammatory cells around the airway of 
rats in model group, NC group and miR-124-3p 
inhibitor + SB203580 group. miR-124-3p 
mimic group and SB203580 group showed sig-
nificantly milder infiltration of inflammatory 
cells than model group, but the infiltration was 
significantly severer in miR-124-3p inhibitor 
group than in model group (Figure 4).

Content of MPO, SOD and GSH in the lung tis-
sue

SOD and GSH content were significantly lower 
and MPO content was higher in the rest groups 
than those in normal group (all P<0.05). MPO, 
SOD and GSH contents showed no differences 

Figure 2. miR-124-3p, p38 MAPK and p-p38 MAPK expressions in the lung tissue. A: miR-124-3p and p38 MAPK 
mRNA expressions; B: p38 MAPK and p-p38 MAPK protein bands; C: p38 MAPK and p-p38 MAPK protein expres-
sions. *P<0.05 vs. normal group; #P<0.05 vs. model group; %P<0.05 vs. NC group; &P<0.05 vs. miR-124-3p mimic 
group; $P<0.05 vs. miR-124-3p inhibitor group; @P<0.05 vs. SB203580 group. NC: negative control.
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either between model group and NC group or 
miR-124-3p inhibitor + SB203580 group. When 
compared with model group, miR-124-3p mimic 
group and SB203580 group showed higher 
SOD and GSJ contents, as well as lower MPO 
content, while miR-124-3p inhibitor group 
showed the opposite situation (all P<0.05). 
SOD and GSH contents were significantly high-
er and MPO content was lower in miR-124-3p 
inhibitor + SB203580 group compared with 
miR-124-3p inhibitor group (all P<0.05, Figure 
5).

Content of TNF-α, IL-6, IL-17 and IL-8 in the 
serum

Content of TNF-α, IL-6, IL-17 and IL-8 was sig-
nificantly increased in the rest group compared 

with normal group (all P<0.05). Compared with 
model group, these cytokines showed no differ-
ences in NC group and miR-124-3p inhibitor + 
SB203580 group, but they were significantly 
lower in miR-124-3p mimic group and 
SB203580 group, while significantly higher in 
miR-124-3p inhibitor group (all P<0.05). These 
cytokines were significantly lower in miR-124-
3p inhibitor + SB203580 group compared with 
miR-124-3p inhibitor group (all P<0.05, Figure 
6).

Discussion

As far as it’s known, acute lung injury (ALI) is 
manifested as pulmonary changes caused by 
various lung injuries, often leading to severe 
disease and even death [17]. ALI is involved in 

Figure 3. W/D, LPI and PVP of the lung tissue. A: Wet weight/dry weight ratio; B: Lung permeability index; C: Pulmo-
nary vascular permeability. *P<0.05 vs. normal group; #P<0.05 vs. model group; %P<0.05 vs. NC group; &P<0.05 
vs. miR-124-3p mimic group; $P<0.05 vs. miR-124-3p inhibitor group; @P<0.05 vs. SB203580 group. NC: negative 
control; W/D: wet weight/dry weight ratio; LPI: lung permeability index; PVP: pulmonary vascular permeability.

Figure 4. Pathological 
changes of the lung 
tissue (200 × ).
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Figure 5. Content of MPO, SOD and GSH in the lung tissue. A: MPO content; B: SOD content; C: GSH content. 
*P<0.05 vs. normal group; #P<0.05 vs. model group; %P<0.05 vs. NC group; &P<0.05 vs. miR-124-3p mimic group; 
$P<0.05 vs. miR-124-3p inhibitor group; @P<0.05 vs. SB203580 group. NC: negative control; SOD: superoxide dis-
mutase; GSH: glutathione; MPO: myeloperoxidase.

Figure 6. Content of IL-17, IL-6, TNF-α and IL-8 in the serum. A: Content of 
IL-17; B: Content of IL-6; C: Content of TNF-α; D: Content of IL-8. *P<0.05 vs. 
normal group; #P<0.05 vs. model group; %P<0.05 vs. NC group; &P<0.05 vs. 
miR-124-3p mimic group; $P<0.05 vs. miR-124-3p inhibitor group; @P<0.05 
vs. SB203580 group. NC: negative control; TNF-α: tumor necrosis factor α; IL: 
interleukin.

the production of inflamma-
tory mediators, fibrinolysis 
disorder, blood coagulation 
and oxidative damage [18]. 
Persistent and uncontroll- 
ed pulmonary inflammation 
leads to rapid alveolar dam-
age, neutrophil infiltration 
and cytokine production in 
partial ALIs [19]. Although 
there are increasing re- 
searches on the mechanism 
and treatment of ALI, the 
mortality rate is still high 
[20]. Therefore, it is urgent to 
find effective treatment for 
septic shock patients with 
ALI.

The down-regulation of miR-
124-3p expression is ob- 
served in multiple human 
diseases including athero-
sclerosis, Parkinson’s dis-
ease and nerve injury [21-
23]. p38 MAPK signaling 
pathway has been reported 
to participate in the inflam-
matory response of ALI/
ARDS [24, 25]. The produc-
tion of cytokines including 
IL-1β, TNF-α and IL-6 plays a 
key role in ALI/ARDS mainly 
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through p38 MPAK signal transduction path-
way [26]. p38 MAPK inhibitor can inhibit the 
chemotaxis of neutrophils to reduce inflamma-
tory responses, and generate superoxides to 
activate p38 MAPK, which leads to the increase 
of cytokines [27]. However, the exact mecha-
nism of p38 MAPK signaling pathway in ALI 
remains to be elucidated.

In this study, down-regulation of miR-124-3p 
expression and up-regulation of p38 MAPK sig-
naling pathway phosphorylation were detected 
in the lung tissues of septic shock/ALI rats. 
Consistent with previous reports, there were 
significantly down-regulated p38 MAPK phos-
phorylation level, decreased W/D, LPI and PVP, 
lower content of MPO, TNF-α, IL-6, IL-17 and 
IL-8, and higher content of SOD and GSH after 
p38 MAPK signaling pathway was inhibited by 
SB203580, indicating that the inhibition of p38  
MAPK signaling pathway arrested inflammatory 
responses in ALI rats. To further explore the 
upstream regulatory mechanism of p38 MAPK, 
we predicted through bioinformatics website 
that there was a target relationship between 
p38 MAPK and miR-124-3p. miR-124-3p was 
previously attached with inhibitory effects on a 
variety of diseases. In this study, the negative 
regulation of miR-124-3p to p38 MAPK was 
verified by dual-luciferase reporter assay. By 
injecting with miR-124-3p mimic, miR-124-3p 
inhibitor and miR-124-3p inhibitor + SB203580 
in rats, the results showed that overexpression 
of miR-124-3p inhibited the production of MPO, 
TNF-α, IL-6, IL-17 and IL-8. And compared with 
miR-124-3p inhibitor group, MPO, TNF-α, IL-6, 
IL-17 and IL-8 were significantly inhibited, and 
p38 MAPK phosphorylation level was down-
regulated in miR-124-3p inhibitor + SB203580 
group, suggesting that the inhibition of p38  
MAPK phosphorylation partially repaired ALI 
caused by miR-124-3p silencing, and in turn 
inhibited the phosphorylation of p38 MAPK sig-
naling pathway. Therefore, overexpression of 
miR-124-3p inhibited p38 MAPK expression, 
suppressed the phosphorylation of p38 MAPK 
signaling pathway, and then arrested ALI in sep-
tic shock/ALI rats.

This study has demonstrated that miR-124-3p 
modulates p38 MAPK signaling pathway by tar-
geting p38 MAPK, thereby inhibiting ALI. This 
study further elucidated the pathogenesis of 
ALI, which established the theoretical founda-

tion for the treatment of ALI in clinical practice. 
However, to confirm the above results, we need 
to further supplement clinical data and to iden-
tify the specific way in which p38 MAPK plays a 
role in p38 MAPK signaling pathway. This study 
also laid the foundation for exploring the asso-
ciation between miR-124-3p and ALI, the inhibi-
tory effect of miR-124-3p on p38 MAPK, as well 
as the targeting action of miR-124-3p in ALI.
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