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Objective: MicroRNA (miRNA) is implicated in the path-
ogenic mechanism of pneumonia. Role of miR-874-3p 
in pediatric pneumonia was therefore evaluated in this 
study. Methods: Expression levels of miR-874-3p in the 
serum samples from pediatric patients with pneumonia 
and LPS-treated HPAEpiC were determined by RT-qPCR 
(reverse transcription quantitative real-time PCR). Se-
cretion of inflammatory factors in LPS-treated HPAEpiC 
were determined by qRT-PCR and ELISA. Cell viability 
and apoptosis were evaluated by CCK8 and flow cytom-
etry, respectively. HPAEpiC was used for the valida-
tion of binding target of miR-874-3p. Mechanism was 
determined by NF-κB promoter activity assay. Results: 
MiR-874-3p was reduced in serum samples of pediatric 
patients with pneumonia, and LPS treatment dose-de-
pendently decreased miR-874-3p expression in HPAEpiC. 
TNF-α and IL-1β expression levels were increased in 
HPAEpiC post LPS treatment. Over-expression of miR-
874-3p attenuated LPS-induced increase of TNF-α and 
IL-1β and reversed LPS-induced decrease of cell viability 
and increase of cell apoptosis in HPAEpiC. EGR3 (early 
growth response 3), increased in LPS-induced HPAEpiC, 
was a target gene of miR-874-3p. EGR3 over-expression 
reversed miR-874-3p over-expression-induced increase 
of cell viability, decrease of cell apoptosis, TNF-α and IL-
1β in LPS-induced HPAEpiC. Over-expression of miR-874-
3p reduced p65 expression and NF-κB promoter activity 
in LPS-induced HPAEpiC, while EGR3 over-expression re-
versed these suppressive effects. Conclusion: MiR-874-3p 
negatively regulates EGR3 expression to promote cell vi-
ability and inhibit apoptosis as well as inflammation in 
LPS-treated HPAEpiC via suppression of NF-κB pathway, 
suggesting a potential therapeutic strategy for pneumo-
nia.

Keywords: miR-874-3p, EGR3, LPS, HPAEpiC, pediatric pneumonia

Received: 19 October, 2020; revised: 02 December, 2020; accepted: 
14 December, 2020; available on-line: 26 May, 2021

✉e-mail: huajunli666@163.com
Abbreviations: MiRNA, microRNA; EGR3, early growth response 3; 
HPAEpiC, human pulmonary alveolar epithelial cell; RT-qPCR, re-
verse transcription quantitative real-time PCR

INTRODUCTION

Pneumonia is a common and frequently occurring 
respiratory disease in pediatrics. It is one of the three 
most important pediatric diseases and the leading cause 
of infant mortality worldwide (Alcoba et al., 2017). Pneu-

monia is associated with pathogenic factors post infec-
tion with bacteria or viruses, and microbial pathogens-
induced stimulation of inflammatory response was con-
sidered as one of the causes of severe acute pediatrics 
pneumonia (Qinghe et al., 2019; Zhang et al., 2019). 
Alveolar epithelial cells are the major targets of inflam-
matory factors secreted by the infected epithelial cells 
during the inflammatory response in the lungs (Ito et al., 
2015). Damage to alveolar epithelial cells is a key step 
in the development of pneumonia and ultimately leads 
to fluid imbalance (Guillot et al., 2013). The state of al-
veolar epithelial cells contributes to the loss of cellular 
defense during development of pneumonia (Robb et al., 
2016). Therefore, it is important to reduce the inflamma-
tion and apoptosis of alveolar epithelial cells during the 
treatment of pediatric pneumonia.

Dysregulation of microRNAs (miRNAs) has been 
identified as diagnostic biomarkers for pneumonia 
(Huang et al., 2017), and miRNAs could mediate ex-
pression of target genes involved in immune response 
during pneumonia (Huang et al., 2018). Therefore, miR-
NAs were widely investigated in pediatric pneumonia. 
Recently, miRNAs have been reported to be implicated 
in apoptosis and inflammation of alveolar epithelial 
cells (Li & Liu, 2020). Suppression of apoptosis and in-
flammation in alveolar epithelial cells by miR-424 could 
ameliorate acute respiratory distress syndrome (Cheng 
et al., 2020). MiR-874-3p was reported to increase cell 
proliferation and suppress apoptosis during cerebral is-
chemia/reperfusion injury (Jiang et al., 2019), and inhib-
it inflammatory response during ischemic stroke (Xie 
et al., 2020). Given that the expression of miR-874-3p 
was down-regulated in patients with pneumonia in this 
study, we speculated that miR-874-3p might regulate 
apoptosis and inflammation of alveolar epithelial cells 
and play a certain regulatory role in pneumonia devel-
opment.

EGR3 (early growth response 3) functions as a 
transcriptional factor to regulate genes involved in in-
flammation (Xie et al., 2020), cell proliferation (Li et 
al., 2012) and differentiation (Miao et al., 2017). EGR1 
pathway was involved in lung inflammation (Cho et 
al., 2006), and epithelial barrier disruption (Choi et 
al., 2012). However, no researches about regulation 
of EGR in inflammation during pneumonia have not 
been reported yet. This study was performed to in-
vestigate whether miR-874-3p could target EGR3 to 
regulate apoptosis and inflammation of alveolar epi-
thelial cells.
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MATERIALS AND METHODS

Serum collection

This study was approved by the Ethics Committee 
of Zhejiang Zhoushan Putuo District Hospital of Tradi-
tional Chinese Medicine. Twenty-seven pediatric patients 
with pneumonia and nineteen healthy children were re-
cruited at Zhejiang Zhoushan Putuo District Hospital of 
Traditional Chinese Medicine with written parental in-
formed consents. Patients with anti-inflammatory therapy 
were excluded from this study, and patients with diag-
nostic criteria of pneumonia were included in this study. 
Serum samples were obtained from pneumonia patients 
and healthy children and stored at –80°C for the func-
tional assays.

CELL CULTURE, TREATMENT AND TRANSFECTION

Human pulmonary alveolar epithelial cell (HPAEpiC; 
ATCC; Manassas, VA, USA) was cultured in RPMI-1640 
medium with high glucose (Lonza, Basel, Switzerland) 
containing 10% fetal bovine serum (Gibco, Waltham, 
MA, USA) at 37°C. For cell transfection, mimic and in-
hibitor of miR-874-3p and negative controls (NC mimic 
and NC inhibitor) were purchased from GenePharma 
(Shanghai, China). Full length CDS of EGR3 was in-
serted into pcDNA3.1 vector (Invitrogen, Carlsbad, 
CA, USA). Transfection was then performed via Lipo-
fectamine 2000 (Invitrogen) into HPAEpiC. Two days 
after transfection, HPAEpiC was incubated in RPMI-
1640 medium with high glucose containing 10% fetal 
bovine serum and 1, 10 or 50 mg/L LPS (Sigma Al-
drich, St. Louis, MO, USA) for 48 hours before func-
tional assays.

Detection of TNF-α and IL-1β

Supernatant was harvested from medium of cell cul-
ture through centrifugation at 400×g for 10 minutes. 
Commercial Elisa kits (Thermo Fisher, Waltham, MA, 
USA) were used for the detection of TNF-α and IL-1β.

Cell viability and apoptosis assays

HPAEpiC with indicated treatment was seeded for 24 
hours followed by LPS incubation. CCK8 solution (Do-
jindo, Tokyo, Japan) was then added to the wells and 
incubated at 37°C for 1 hour. Absorbance at 450 nm 
was measured by Microplate Autoreader (Thermo Fish-
er). HPAEpiC with indicated treatment and transfection 
were harvested and resuspended in binding buffer (In-
vitrogen) with PI (100 µg/mL) and 1 U/ml ribonucle-
ase (Invitrogen) for 30 minutes, and then incubated with 
fluorescein isothiocyanate-conjugated annexin V (20 µg/
mL) for another 20 minutes. Apoptosis was analyzed by 
FACS flow cytometer (Attune, Life Technologies, Darm-
stadt, Germany).

Luciferase reporter assay

3’-UTR of EGR3 or sequence with mutation at the 
potential binding site between EGR3 and miR-874-3p 
were subcloned into pGL3 luciferase vector (Promega, 
Madison, Wisconsin, USA). Co-transfection with EGR3-
WT/EGR3-MUT or mimic and inhibitor of miR-874-3p 
were performed through Lipofectamine 2000. Dual Lu-
ciferase Assay Kit (Promega) was used to detect lucif-
erase activities two days later.

NF-κB promoter activity

HPAEpiC were co-transfected with NF-κB-Luc plas-
mid (Promega) and pRT-TK (Promega) with either miR-
874-3p mimic or pcDNA-EGR3 and miR-874-3p mimic. 
Dual Luciferase Assay Kit was then used to detect the 
activities two days later.

RT-qPCR (reverse transcription quantitative real-time 
PCR)

Total RNAs were isolated from serum samples or 
HPAEpiC by Trizol (Invitrogen), and reverse-transcribed 
into cDNAs via PrimeScript RT Master Mix kit (Takara 
Biotechnology, Dalian, China). TB Green Premix Ex 
Taq (Takara, Dalian, China) was applied for qRT-PCR 
analysis. Caenorhabditis elegans miRNA (Cel-miR-39) was 
used as control to analyze miR-874-3p expression from 
serum samples. U6 was used as endogenous control to 
analyze miR-874-3p expression from cells. GAPDH was 
used as endogenous control to analyze TNF-α, IL-1β 
and EGR3 expression. Threshold cycle (Ct) value was 
determined to reflect fluorescent signal of amplification 
plot, and the relative gene expression was normalized to 
the controls by the 2−ΔΔCT method. The primer sequenc-
es were shown as below:

Western blot

Total proteins were collected from HPAEpiC by 
radioimmunoprecipitation assay buffer (Beyotime In-
stitute of Biotechnology, Beijing, China). Proteins (30 
μg) were separated via SDS-PAGE, then transferred 

Primer table

ID Sequence (5’- 3’)

GAPDH F ACCACAGTCCATGCCATCAC

GAPDH R TCCACCACCCTGTTGCTGTA

TNF-α F ACTGAACTTCGGGGTGATTG

TNF-α R GCTTGGTGGTTTGCTACGAC

IL-1β F CACCTTCTTTTCCTTCATCTTTG

IL-1β R GTCGTTGCTTGTCTCTCCTTGTA

miR-874-3p F GGCCCTGAGGAAGAACTGAG

miR-874-3p R TGAGATCCAACAGGCCTTGAC

EGR3 F CGAGGACAAAAGCGTCGAAGCTC

EGR3 R GATCAAGGCGATCCTAACTGAAC

Cel-miR-39 F CAGAGTAGCTCACCGGGTGTAAATC

Cel-miR-39 R CCAGTGCAGGGTCCGAGGTAT

U6 F CTCGCTTCGGCAGCACA

U6 R AACGCTTCACGAATTTGCGT
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to PVDF membrane. Membranes were blocked and 
incubated with the following primary antibodies: anti-
EGR3 (1:2000; Cell Signaling Technology, Danvers, 
MA, USA), anti-Bcl-2 (1:2000; Cell Signaling Tech-
nology), anti-Bax (1:2500; Cell Signaling Technology), 
anti-cleaved caspase-3 (1:2500; Cell Signaling Tech-
nology), p65 (1:3000; Cell Signaling Technology) and 
anti-β-actin (1:3000; Cell Signaling Technology). After 
incubation with second antibodies (1:5000; Cell Sign-
aling Technology) for 1 hour, the membranes were 
conducted with ECL chemiluminescence detection kit 
(Thermo Fisher), and the blots were visualized and 
quantified via Quantity One 4.6.2 software (Bio-Rad, 
Hercules, CA, USA).

Statistical analysis

Data were expressed as mean ± standard deviation. 
Statistical analyses between different groups were ana-
lyzed by GraphPad Prism 5.0 and determined by one-
way analysis of variance and Student’s t-test. p<0.05 was 
considered as statistically significant.

RESULTS

Reduced miR-874-3p in serum of pediatric patients with 
pneumonia

To unravel potential role of miR-874-3p in pediat-
ric pneumonia, serum samples were collected from pa-
tients with pneumonia. Data from qRT-PCR demon-
strated that miR-874-3p was reduced in serum of pedi-
atric patients with pneumonia compared to the healthy 

control (Fig. 1A). The relationship between miR-874-3p 
expression and clinical characteristics of sick children 
was shown in Table 1. Symptom and signs, including 
cough, expectoration, dyspnea, and diarrhea, as well as 
laboratory tests, including white blood cells, neutro-
phils, and lymphocytes, were significantly associated 
with miR-874-3p expression (Table 1). HPAEpiC with 
LPS treatment was used to establish in vitro cell model 
of pneumonia. A dose-dependent reduction of miR-
874-3p was identified in LPS-treated HPAEpiC (Fig. 
1B), suggesting a potential role of miR-874-3p in pedi-
atric pneumonia.

Figure 1. Reduced miR-874-3p in serum of pediatric patients 
with pneumonia
(A) Down-regulation of miR-874-3p in serum of patients with 
pneumonia compared to the healthy control. (B) Down-regulation 
of miR-874-3p in HPAEpiC post treatment with different concen-
tration of LPS. **p<0.01.

Table 1. Association between miR-874-3p expression and clinico-pathological parameters.

Characteristics Number of patients
mir-874-3p mir-874-3p

P value
Low expression (≤ medin) High expression (> medin)

Number 46 27 19

Gender 0.446

Male 26 14 12

Female 20 13 7

Ages (years) 0.806

<10 30 18 12

≥10 16 9 7

Symptom and signs

Cough 29 25 (92.59%) 4 (21.05%) p<0.001

Expectoration 19 17 (62.96%) 2 (10.53%) p<0.001

Dyspnea 10 9 (33.33%) 1 (5.26) 0.023

Diarrhea 12 10 (37.04%) 2 (10.53%) 0.044

Laboratory tests

White blood cell (×109/L) 11.9±1.4 10.27±1.97 0.002

Neutrophils (%) 53.2±12.17 38.9±10.23 p<0.001

Lymphocyte (%) 43.8±17.12 59.12±18.23 0.005



234           2021H. Yang and others

MiR-874-3p attenuated LPS-induced inflammation in 
HPAEpiC

HPAEpiC was transfected with miR-874-3p mimic 
or inhibitor, and then incubated with 10 mg/L LPS 
for the evaluation of the role of miR-874-3p in pneu-

monia. LPS stimulated inflammation in HPAEpiC with 
increased mRNA (Fig. 2A) and protein (Fig. 2B) expres-
sion of TNF-α and IL-1β. However, transfection with 
miR-874-3p in LPS-treated HPAEpiC decreased TNF-α 
and IL-1β (Fig. 2A and 2B). Knockdown of miR-874-
3p aggravated LPS-stimulated inflammation in HPAEpiC 

Figure 2. MiR-874-3p attenuated LPS-induced inflammation in HPAEpiC
(A) Transfection with miR-874-3p mimic decreased mRNA expression of TNF-α and IL-1β in LPS-treated HPAEpiC, while miR-874-3p in-
hibitor transfection increased the expression. (B) Transfection with miR-874-3p mimic decreased protein expression of TNF-α and IL-1β in 
LPS-treated HPAEpiC, while miR-874-3p inhibitor transfection increased the expression. **,##,&&p<0.01.

Figure 3. MiR-874-3p attenuated LPS-induced apoptosis in HPAEpiC
(A) Transfection with miR-874-3p mimic increased viability of LPS-treated HPAEpiC, while miR-874-3p inhibitor transfection decreased the 
cell viability. (B) Transfection with miR-874-3p mimic decreased apoptosis of LPS-treated HPAEpiC, while miR-874-3p inhibitor transfec-
tion increased apoptosis. (C) The apoptosis rate affected by miR-874-3p in LPS-treated HPAEpiC. (D) Transfection with miR-874-3p mimic 
increased Bcl-2 expression while decreased Bax and cleaved caspase-3 in LPS-treated HPAEpiC, while miR-874-3p inhibitor transfection 
reversed the effects. &p<0.05, **,##,&&p<0.01.
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(Fig. 2A and 2B), suggesting that miR-874-3p could at-
tenuate LPS-induced inflammation in HPAEpiC.

MiR-874-3p attenuated LPS-induced apoptosis in 
HPAEpiC

LPS decreased viability of HPAEpiC compared to 
the control (Fig. 3A). Transfection with miR-874-3p in 
LPS-treated HPAEpiC increased viability compared to 
NC mimic (Fig. 3A), while transfection with miR-874-
3p inhibitor decreased viability compared to NC in-
hibitor (Fig. 3A). Similarly, LPS stimulated apoptosis of 
HPAEpiC (Fig. 3B and 3C) with reduction of Bcl-2 and 
increase of Bax and cleaved caspase-3 (Fig. 3D) com-
pared to the control. However, transfection with miR-
874-3p mimic in LPS-treated HPAEpiC suppressed ap-
optosis (Fig. 3B and 3C) with increase of Bcl-2 and re-
duction of Bax and cleaved caspase-3 (Fig. 3D). Knock-
down of miR-874-3p aggravated LPS-stimulated apop-
tosis in HPAEpiC (Fig. 3B and 3C). Protein expression 
of Bcl-2 was down-regulated, while Bax and cleaved cas-
pase-3 were up-regulated in LPS-treated HPAEpiC trans-
fected with miR-874-3p inhibitor (Fig. 3D), suggesting 
that miR-874-3p could attenuate LPS-induced apoptosis 
in HPAEpiC.

Binding between miR-874-3p and EGR3

TargetScan analysis (http://www.targetscan.org/
vert_71/) was used to identify the downstream target 
of miR-874-3p and EGR3 was predicted to bind with 

miR-874-3p (Fig. 4A). Over-expression of miR-874-
3p decreased luciferase activity of EGR3-WT (Fig. 4B), 
while knockdown of miR-874-3p increased the activ-
ity (Fig. 4B). However, mutation at the binding site 
between miR-874-3p and EGR3 blocked the effect of 
miR-874-3p on luciferase activity of EGR3-MUT (Fig. 
4B), suggesting that miR-874-3p could direct bind to 
EGR3. mRNA (Fig. 4C) and protein (Fig. 4D) expres-
sions of EGR3 were reduced by miR-874-3p mimic, 
while knockdown of miR-874-3p increased EGR3 ex-
pression (Fig. 4C and 4D). EGR3 was dose-dependently 
increased in LPS-treated HPAEpiC (Fig. 4E), suggesting 
negative correlation with miR-874-3p and potential role 
of miR-874-3p/EGR3 in pediatric pneumonia.

EGR3 over-expression reversed the suppressive effects 
of miR-874-3p on inflammation and apoptosis in LPS-
induced HPAEpiC

To investigate the role of miR-874-3p/EGR3 in pedi-
atric pneumonia, HPAEpiC were co-transfected with 
pcDNA-EGR3 and miR-874-3p mimic, and then incu-
bated with 10 mg/mL LPS. miR-874-3p over-expression 
reduced LPS-induced EGR3 expression (Fig. 5A), while 
co-transfection with miR-874-3p mimic and pcDNA-
EGR3 reversed the suppressive effect of miR-874-3p on 
EGR3 expression (Fig. 5A). EGR3 over-expression ag-
gravated LPS-induced increase of TNF-α and IL-1β (Fig. 
5B), decrease of cell viability (Fig. 5C) and increase of 
apoptosis (Fig. 5D). However, over-expression of miR-

Figure 4. Binding between miR-874-3p and EGR3
(A) Potential binding sites between miR-874-3p and EGR3.
Over-expression of miR-874-3p decreased luciferase activity of EGR3-WT, while knockdown of miR-874-3p increased luciferase activity of 
EGR3-WT. However, mutation at the binding site between miR-874-3p and EGR3 blocked the effect of miR-874-3p on luciferase activity 
of EGR3-MUT. (B) mRNA expression of EGR3 was reduced by miR-874-3p mimic, while knockdown of miR-874-3p increased EGR3 ex-
pression. (C) Protein expression of EGR3 was reduced by miR-874-3p mimic, while knockdown of miR-874-3p increased EGR3 expression. 
(D) EGR3 was dose-dependently increased in LPS-induced HPAEpiC. *p<0.05, **,##p<0.01.

http://www.targetscan.org/vert_71/
http://www.targetscan.org/vert_71/
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874-3p attenuated EGR3-induced increase of TNF-α and 
IL-1β (Fig. 5B), decrease of cell viability (Fig. 5C) and in-
crease of apoptosis (Fig. 5D) in LPS-induced HPAEpiC. 
Similarly, EGR3-induced reduction of Bcl-2, increase of 
Bax and cleaved caspase-3 were also reversed by miR-
874-3p mimic (Fig. 5E). Over-expression of miR-874-3p 
reduced p65 expression (Fig. 5E) and NF-κB promoter 
activity (Fig. 5F) in LPS-induced HPAEpiC, while EGR3 
over-expression enhanced p65 expression (Fig. 5E) and 
NF-κB promoter activity (Fig. 5F) and reversed the 
suppressive effects of miR-874-3p on NF-κB pathway 
(Fig. 5E and 5F). These results suggested that miR-874-
3p could repress LPS-induced inflammation and apop-
tosis in HPAEpiC via negative regulation of EGR3 and 
inhibition of NF-κB pathway.

DISCUSSION

Alveolar epithelial cells are the prime sites of bacte-
rial or viral infection, and the infection could result in 
apoptosis and cytotoxicity of the epithelial cells (Herold 
et al., 2008). Prevention of apoptosis and cytotoxicity of 
alveolar epithelial cells could help ameliorate pneumonia 
(Kosmider et al., 2012). MiRNAs, with regulatory ability 
in cellular senescence, have been shown to be implicated 
in apoptosis of alveolar epithelial cells (Adameova et al., 
2018). Since miR-874 has been reported to suppress cell 
proliferation and promote non-small cell lung cancer cell 
apoptosis (Wang et al., 2020), the potential regulatory 
roles of miR-874-3p in cytotoxicity of alveolar epithelial 
cells and development of pneumonia were evaluated in 
this study.

Figure 5. EGR3 over-expression counteracted the suppressive effects of miR-874-3p on inflammation and cell apoptosis in LPS-treat-
ed HPAEpiC
(A) Over-expression of miR-874-3p decreased LPS-induced EGR3 expression, while co-transfection with miR-874-3p mimic and pcDNA-
EGR3 reversed the suppressive effect of miR-874-3p on EGR3 expression. (B) EGR3 over-expression aggravated LPS-induced increase of 
TNF-α and IL-1β, over-expression of miR-874-3p attenuated EGR3-induced increase of TNF-α and IL-1β. (C) EGR3 over-expression aggra-
vated LPS-induced decrease of cell viability, over-expression of miR-874-3p attenuated EGR3-induced decrease of cell viability. (D) EGR3 
over-expression aggravated LPS-induced increase of cell apoptosis, over-expression of miR-874-3p attenuated EGR3-induced increase 
of cell apoptosis. (E) EGR3-induced decrease of Bcl-2, increase of Bax, cleaved caspase-3 and p65 were reversed by miR-874-3p mimic. 
(F) EGR3-induced increase of NF-κB promoter activity was reversed by miR-874-3p mimic. *p<0.05, **,##p<0.01.
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MiR-874-3p was down-regulated in serum of patients 
with pneumonia and LPS-treated HPAEpiC. LPS, as an 
endotoxin, could stimulate apoptosis and cytotoxicity. 
Therefore, LPS was widely used as a stimulatory model 
of acute pneumonia (Zhang et al., 2020). Our results indi-
cated that LPS treatment reduced viability of HPAEpiC 
and enhanced apoptosis. Moreover, LPS could stimu-
late inflammatory response and promote pathogenesis 
of pneumonia (Meng et al., 2012). Proinflammatory fac-
tors TNF-α and IL-1β were found to be up-regulated in 
HPAEpiC post LPS treatment during this study. Allevia-
tion of LPS-induced cytotoxicity and inflammation could 
help improve acute pneumonia (Zhang et al., 2019). We 
therefore validated the role of miR-874-3p in LPS-in-
duced inflammation and apoptosis of HPAEpiC.

In line with previous study that miR-874 suppressed 
cell proliferation and promoted non-small cell lung can-
cer cell apoptosis (Wang et al., 2020), knockdown of 
miR-874-3p aggravated LPS-induced decrease of cell vi-
ability and increase of apoptosis in HPAEpiC. Moreover, 
LPS-induced secretion of TNF-α and IL-1β was also re-
pressed by miR-874-3p over-expression, consistent with 
previous study that miR-874 could attenuate inflammato-
ry response with decreased IL-1β and TNF-α in diabetic 
nephropathy (Yao et al., 2019). These results suggested 
that miR-874-3p could alleviate LPS-induced inflamma-
tion and apoptosis in alveolar epithelial cells, thus ame-
liorating development of pediatric pneumonia. Animal 
model of pneumonia should be established to further in-
vestigate the role of miR-874-3p in pediatric pneumonia.

MiR-874 could regulate necrosis through caspase-8 
(Wang et al., 2013), and attenuate inflammatory response 
by toll-like receptor-4 (Yao et al., 2019). Our data dem-
onstrated that miR-874-3p bind to EGR3. EGR3 was 
reported to promote inflammatory response in prostate 
cancer by increasing IL-6 and IL-8 (Baron et al., 2015). 
Our results showed that EGR3, increased in HPAEpiC 
after LPS treatment, counteracted the suppressive ef-
fects of miR-874-3p on inflammation and apoptosis in 
LPS-treated HPAEpiC. Therefore, miR-874-3p repressed 
LPS-induced apoptosis and inflammation in HPAEpiC 
via negative regulation of EGR3. EGR1 was found to 
be a neuronal target of NF-κB during Alzheimer’s dis-
ease (Snow & Albensi 2016). EGR3 could interact with 
NF-κB, p50, and p65 (Wieland et al., 2005), and promote 
activation of NF-κB pathway (Kurosaka et al., 2017). 
Our data revealed that over-expression of miR-874-3p 
reduced p65 expression and NF-κB promoter activity 
in LPS-treated HPAEpiC, while EGR3 over-expression 
enhanced p65 expression and NF-κB promoter activity 
and reversed the suppressive effects of miR-874-3p on 
NF-κB pathway. Activation of NF-κB could contribute 
to development of pneumonia (Jones et al., 2006), in-
hibition of NF-κB pathway could protect against LPS-
induced apoptosis and inflammation of alveolar epithelial 
cells (Shao et al., 2017; Cheng et al., 2020), and attenu-
ate pediatric pneumonia (Liu et al., 2017; Li et al., 2019). 
Therefore, the suppressive effect of miR-874-3p in LPS-
induced inflammation and apoptosis of HPAEpiC might 
be dependent on inactivation of EGR3/NF-κB pathway.

CONCLUSION

MiR-874-3p was reduced in serum of pediatric pa-
tients with pneumonia. We found that miR-874-3p could 
promote viability of LPS-treated alveolar epithelial cells, 
while suppressing apoptosis and inflammation through 

targeting the EGR3/NF-κB pathway. This study provid-
ed a potential therapeutic target for pediatric pneumonia.
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