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This paper explores the potential mechanism of microRNA-143–5p regulation effects on pulmonary artery
smooth muscle cells (PASMCs) functions in hypoxic pulmonary hypertension (HPH) via targeting HIF-1a,
which may offer a new idea for HPH therapy. PASMCs were transfected with mimics control/miR-143–5p
mimics or inhibitor control/miR-143–5p inhibitor. We used Western blotting and RT-qPCR to detect the protein
and mRNA expressions, CCK-8 assay to detect cellular viability, Annexin V-FITC/PI staining and caspase3/cleaved caspase-3 protein to evaluate cellular apoptosis, transwell migration experiment for cellular
migration measurement and Dual luciferase reporter gene assay to prove the target of miR-143–5p. Cells under
hypoxic condition presented the decreased protein and mRNA expressions of a-smooth muscle actin (SM-aactin), Myocardin, smooth muscle myosin heavy chain (SMMHC), and smooth muscle-22a (SM22a),
Calponin1 and Hypoxia-inducible factor-1a(HIF-1a), the increased cell viability and miR-143–5p level; Overexpression of miR-143–5p obviously reduced vascular smooth muscle-speciﬁc contraction marker protein
levels and cellular apoptosis, increased cellular migration of PASMCs with hypoxia stimulation; Low-expression of miR-143–5p caused the opposite changes, while co-transfected with Si HIF-1a blocked the
beneﬁcial effects of miR-143–5p inhibition on PASMCs under hypoxia. MicroRNA-143–5p can promote the
phenotype conversion, proliferation and migration of pulmonary artery smooth muscle cells under hypoxic
condition through direct targeting of HIF-1a.
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1. Introduction
Hypoxic pulmonary hypertension (HPH) is a rare and
serious complication of left heart insufﬁciency and
chronic hypoxic lung diseases including bronchiectasis,
chronic obstructive pulmonary disease (COPD) and
pulmonary ﬁbrosis, which causes high rates of disability and death in the world (Wells et al. 2012; Seeger

et al. 2013). The pathogenesis of HPH was characterized by endothelial dysfunction and persistent vasoconstriction and progressive vascular remodeling
activated by ﬁbroblasts and smooth muscle cells
(SMC) (Tuder et al. 2009). Pulmonary artery smooth
muscle cells (PASMCs) are the major components of
the vasculature and mediate the regulation of vascular
responses in hypoxic conditions. Studies have reported
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that the excess proliferation, migration and phenotypic
transformation of PASMCs caused by hypoxia were
closely related to the occurrence and development of
HPH (Zhou et al. 2007; Marsboom and Archer 2008).
In order to response to external stimulations, the contractile phenotype of PASMCs conversed to proliferative phenotype (Zhang et al. 2018). Usually,
phenotypic transformation reduced the contractile
protein levels containing a-smooth muscle actin (aSMA), smooth muscle myosin heavy chain (SMMHC)
and smooth muscle-22a (SM-22a) (Wang et al. 2012).
Unfortunately, there were no particularly effective
treatment options to HPH, and lung transplantation
remains a ﬁnal choice for patients (Taichman and
Mandel 2013). Therefore, it has great signiﬁcance to
ﬁnd the underlying regulation mechanisms of PASMCs
abnormity, which will provide a new strategy for HPH.
Hypoxia-inducible factor-1 (HIF-1) acts as an
important transcription factor regulating cell viability
under hypoxic environment, including Hypoxia-inducible factor-1a (HIF-1a) and Hypoxia-inducible
factor-1b (HIF-1b) (Jiang et al. 1996). HIF-1b was
found extensive over-expression in tissues under normoxic conditions, while HIF-1a presented a low-expression. Due to degradation and ubiquitination (Sutter
et al. 2000). When stimulation with hypoxia, the
ubiquitination of HIF-1a markedly reduced, leading to
HIF-1a accumulation in the cellular nucleus, then the
increased expression of HIF-1a activated a variety of
target genes (Semenza 2000). Recently, HIF-1a was
reported to regulate key pathogenic steps of HPH,
containing intracellular calcium increase and alkalization of PASMCs (Wang et al. 2006). Moreover,
hypoxic stimulation led to continuous activation of
HIF-1a and downstream pyruvate dehydrogenase
kinase-1 (PDK-1) in PASMCs, which could be attenuated by rosiglitazone treatment (Blum et al. 2016).
Since HIF-1a had crucial effects on cell adaptation to
hypoxia, it is crucial to explore the transcriptional
regulators of HIF-1a.
MicroRNA-143–5p (miR-143) was demonstrated to
play crucial roles in the differentiation of vascular
smooth muscle cells (VSMCs) and related diseases, but
the underlying mechanism remained unclear. In pulmonary arterial hypertension (PAH), activation of miR143 has shown to regulate SMC and endothelial cell
crosstalk via both cellular and exosome-mediated
responses (Deng et al. 2015). In miR-143/145 knockout mice, the independent activity and contractile differentiation induced by stretch obviously decreased in
VSMCs (Bhattachariya et al. 2015). Bioinformatics
analysis showed that miR-143–5p has a binding site

with HIF-1a. In the present study, we explored whether
miR-143–5p could directly act on the target gene HIF1a, which regulated the proliferation and apoptosis of
PASMCs under hypoxia, resulting in improvement of
apoptosis and the phenotypic conversion capabilities of
PASMCs. This study may supply a new sight into HPH
therapy.
2. Methods and materials
2.1 Cultured human pulmonary artery smooth
muscle cells
Primary human pulmonary artery smooth muscle cells
(PASMCs) were purchased by Fenghui biological
company (Catalog: FHHUM-CELL-0003) and cultured
in smooth muscle cell (SMC) culture medium (ScienCell, USA) containing 10% fetal bovine serum (FBS).
Cell hypoxia model was constructed by incubating
PASMCs in low oxygen incubator (1% O2, 5% CO2,
94% N2) for 24 hours. PASMCs cultured in normal
oxygen incubator for 24 hours were used as control.
2.2 Experimental groups and interventions
PASMCs were transfected with 50 nM mimic control/
miR-143–5p mimic or 100 nM inhibitor control/miR143–5p inhibitor (Ribo-bio, Guangzhou, China) in
Opti-MEM (Gibco, USA) for 4–6 hours at 30%–50%
cell density. Then cells were cultured under hypoxic
condition or normoxic condition for 24 hours.
PASMCs were deﬁned as ‘mimic control ? hypoxia’
group, ‘miR-143–5p mimic ? hypoxia’ group, ‘inhibitor control ? hypoxia’ group, ‘miR-143–5p inhibitor? hypoxia’ group. PASMCs co- transfected with
miR-143–5p inhibitor, and small interfering RNA HIF1a (Si HIF-1a)/ Si control under hypoxic condition
were named as ‘miR-143–5p inhibitor ? Si HIF-1a ?
hypoxia’ group and ‘miR-143–5p inhibitor ? Si con ?
hypoxia’ group.

2.3 Western blotting
RIPA lysis buffer (Solarbio, Beijing, China) was added
into culture dish and the cellular proteins were
extracted. The BCA assay kit (Thermo, USA) was used
for measurement of protein concentration. Antibodies
against SM-a-actin (Cell Signaling Technology, USA),
Myocardin
(Proteintech,
USA),
SM-MHC
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(Proteintech, USA), SM22a (Proteintech, USA),
calponin1(Abcam, USA), HIF-1a (Proteintech, USA),
Caspase-3 (Proteintech, USA), cleaved caspase-3
(Proteintech, USA) and GAPDH (Santa Cruz, USA)
were used at appropriate dilution ratios to identify the
above proteins by electrochemiluminescence (ECL)
method.

2.4 Quantitative polymerase chain reaction
Cellular RNA was extracted by 1 mL Trizol (invitrogen, USA), then the RNA concentration and purity
were measured by the optical density (OD) value at
260 nm and 280 nm. Reverse transcription of RNA
was performed to synthetize cDNA, then quantitative
polymerase chain reaction (Q-PCR) was run using the
program: 95°C 2 min; (94°C 20 s, 60°C 20 s, 72°C
30 s) for 40 rounds. Primer sequences: SM-a-actinForward: GGTGCTGTCTCTCTATGCCT; SM-aactin-Reverse:
AAGGAATAGCCACGCTCAGT;
Myocardin-Forward: ATCAAGCAGGAAGAGGCT
GT; Myocardin-Reverse: GCATTTCCAAGAGGCTG
GAG; SMMHC-Forward: ATCCTGGAGCAGGAGG
AGTA; SMMHC-Reverse: CCAGCCCAAAGTCGAT
GAAG; SM22a-Forward: CCGAAGTCCTCTTCCCAAGT;
SM22a-Reverse:
TTGAGAAGGTGC
CTGCCATA; calponin1-Forward: AGCATGTCCTCT
GCTCACTT; calponin1-Reverse: ATACTTCTGGGC
CAGCTTGT;
HIF-1a-Forward:
TCCAAGAAG
CCCTAACGTGT;
HIF-1a-Reverse:
ATGATCG
TCTGGCTGCTGTA; actin-Forward: GACAGGATGC
AGAAGGAGATTACT; actin-Reverse: TGATCCAC
ATCTGCTGGAAGGT; miR-143–5p-Forward: GCGC
AGCGCCCTGTCTCCCAG; miR-143–5p-Reverse:
GCTGCAGAACAACTTCTCTC; U6-Forward: CTCG
CTTCGGCAGCACA; U6-Reverse: AACGCTTCA
CGAATTTGCGT.

2.5 CCK-8 assays
The cell suspension was inoculated in a 96-well plate,
100 lL/well, and incubated in a 37°C cell culture
incubator. After the cells adherently grew to an
appropriate density, the relevant treatment was performed. 10 lL CCK-8 solution was added to each well
and culturing the 96-well plate was continued in a 37°C
cell culture incubator for 1–4 h. The absorbance at
450 nm was then determined to calculate the relative
viability of the cells.
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2.6 Dual luciferase reporter gene assay
The dual-luciferase reporter assay kit (Promega, USA)
was used for the experiment according to the manufacturer’s instructions. Human embryonic kidney cells
(HEK293) were cultured on a 24-well plate and then
co-transfected with pGL3- HIF-1a-30 -UTR/ pGL3HIF-1a mut-30 -UTR plasmid and mimics control/miR143–5p mimics or inhibitor control/miR-143–5p inhibitor for 8 hours at 37°C.

2.7 Annexin V-FITC/PI apoptosis detection
PASMCs were cultured in 6-wells plate, after different
intervention in each group, the cells were collected and
re-suspended by adding 1 mL of pre-cooled PBS and
centrifuged at 1000 rpm for 5 min. The supernatant
was then discarded and 200 lL Binding Buffer was
added. Annexin V-FITC staining ﬂuid, 5 lL, (Sigma,
USA) and PI staining ﬂuid (Sigma, USA), 10 lL,
photophobic were added for 15 min and 5 min,
respectively, and then the cellular apoptosis was analyzed by ﬂow cytometry.

2.8 Transwell migration experiment
The transwell chamber (Corning, USA) was placed in a
24-well plate and 500 lL DMEM medium was added
to the lower chamber. Cells with different interventions
were collected, resuspended in serum-free DMEM
medium, and inoculated into the upper chamber of the
transwell chamber with 1 9 105 cells per well. After
culturing for 24 hours, the upper layer of the chamber
membrane was gently wiped with cotton swab to
remove non-penetrating cells; 4% paraformaldehyde
was then added to ﬁxed the cells and 0.1% crystal
violet was added for staining. Ten views were then
randomly selected to count the mean cell number under
the microscope, using 200X magniﬁcation.

3. Statistical analysis
Data analysis was performed using GraphPad Prism
software 7.0 (Los Angeles, USA). The measurement
data were shown as ‘Mean ± SD’. A two-sided student
t-test was used to examine individual differences in two
sets of data. When P\0.05, the difference was considered to be statistically signiﬁcant.
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4. Results
4.1 Change of PASMCs and expression of miR143–5p under hypoxia
As shown in ﬁgure 1A, we performed immunoﬂuorescence staining of SM-a-actin, which was identiﬁed as a
speciﬁc marker of smooth muscle cell (SMC). The
PASMCs displayed as red ﬂuorescence in the cytoplasm
and was more than 90% purity. Comparing to PASMCs

cultured in normoxic condition, cells under hypoxic
condition presented decreased protein and mRNA
expressions of SM-a-actin, Myocardin, SMMHC,
SM22a, and Calponin1, which meant more contractile
PASMCs were conversed to proliferative phenotype
(ﬁgure 1B and C). Moreover, CCK-8 assay proved the
cell viability of PASMCs obviously increased in response
to hypoxia stimulation (ﬁgure 1D). Q-PCR showed that
the miR-143–5p level was signiﬁcantly up-regulated in
PASMCs under hypoxic condition, with the down-

Figure 1. The change of PASMCs and the expression of miR-143–5p under hypoxia. (A) The immunoﬂuorescence staining
of SM-a-actin to identify the purity of PASMCs; The cells were cultured in normoxic or hypoxic condition for 24 hours, then
(B) the levels of vascular smooth muscle-speciﬁc contraction marker proteins such as SM-a-actin, Myocardin, SMMHC,
SM22a, and Calponin1were measured by western blotting in two groups, and HIF-1a protein levels were detected; (C) QPCR showed the mRNA levels of vascular smooth muscle-speciﬁc contraction marker protein and HIF-1a; (D) the CCK-8
assay showed the cell viability of two groups; (E) Q-PCR showed the relative miR-143–5p levels in two groups. All assays
were conducted in triplicate three separate times. Data were shown as mean ± SD. Comparing to nomoxic group, *p\0.05,
**p\0.01, ***p\0.001.
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regulation of, both, protein and mRNA expression of HIF1a (ﬁgure 1E). The data indicated that the hypoxic condition promotes the phenotype conversion and proliferation of PASMCs, with increased miR-143–5p level and
decreased HIF-1a expression.
4.2 miR-143–5p regulated cell functions
in PASMCs by targeting HIF-1a
The bioinformatics analysis showed the 30 UTR region of
HIF-1a had binding site with miR-143–5p sequence
(ﬁgure 2A). In order to distinguish whether the effect of
miR-143–5p was directly targeting HIF-1a, we regulated
the miR-143–5p expression by transfecting the PASMCs
with mimic control / miR-143–5p mimic or inhibitor
control/miR-143–5p inhibitor. We found over-expression
of miR-143–5p signiﬁcantly reduced both protein (ﬁgure 2B) and mRNA levels (ﬁgure 2D) of HIF-1a, while
silencing miR-143–5p markedly up-regulated HIF-1a
level (ﬁgure 2B and D). Furthermore, in dual luciferase
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reporter assay, we utilized a pGL3- HIF-1a -30 -UTR
luciferase reporter vector to check whether the HIF-1a
sequence was in response to miR-143–5p. PASMCs cotransfected with miR-143–5p mimic and pGL3-HIF-1a 30 -UTR plasmid in HEK293 cells showed a markedly
reduced luciferase activity, while those co-transfected
with miR-143–5p inhibitor and pGL3-HIF-1a -30 -UTR
plasmid showed a markedly increased relative luciferase
activity (ﬁgure 2C). As expected, PASMCs co-transfected with pGL3- HIF-1a mut-30 -UTR plasmid and
mimic control/miR-143–5p mimic or inhibitor control/
miR-143–5p inhibitor had no differences in luciferase
activity (ﬁgure 2C). These data indicated that HIF-1a acts
as a direct target of miR-143–5p.
4.3 Over/low expression of miR-143–5p regulated
cellular functions in PASMCs under hypoxia
To analyze the effects of miR-143–5p on PASMCs
under hypoxic condition, PASMCs were transfected

Figure 2. HIF-1a was a target gene of miR-143–5p. (A) The bioinformatics analysis showed the 3’UTR region of HIF-1a
had binding site with miR-143–5p sequence; (B) PASMCs were transfected with mimic control (miccon), miR-143–5p
mimic (miR-143), inhibitor control (Intcon), miR-143–5p inhibitor (Int-143) and then cultured in hypoxic condition; protein
levels of HIF-1a were measured by western blotting; (C) PASMCs were co-transfected with mimic control/ miR-143–5p
mimic or inhibitor control/ miR-143–5p inhibitor and pGL3-HIF-1a -3’-UTR plasmid/ pGL3- HIF-1a mut-3’-UTR plasmid
and then cultured in hypoxic condition, then dual luciferase reporter assay was performed; (D) PASMCs were transfected
with mimic control/miR-143–5p mimic or inhibitor control/miR-143–5p inhibitor, mRNA levels of HIF-1a were measured
by Q-PCR. miccon, mimic control; miR-143, miR-143–5p mimic; Intcon, inhibitor control; Int-143, miR-143–5p inhibitor.
All assays were conducted in triplicate three separate times. Data were shown as mean ± SD. *p\0.05, **p\0.01,
***p\0.001.
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Figure 3. Over/ low expression of miR-143–5p regulated cellular functions in PASMCs under hypoxia. PASMCs were
transfected with mimic control/miR-143–5p mimic or inhibitor control/miR-143–5p inhibitor and then cultured in hypoxic
condition for 24 hours, (A) the levels of vascular smooth muscle-speciﬁc contraction marker protein and caspase-3/cleaved
caspase-3 were detected in 4 groups by western blotting; (B) the Annexin V-FITC/PI staining to detect the cellular apoptosis,
which presented green ﬂuorescence; (C) statistical values of relative ﬂuorescence intensity of four groups; (D) transwell
migration experiment to evaluate the inﬂuence of /miR-143–5p on cellular migration with hypoxia stimulation; (E) statistical
values of transwell migration experiment, ten ﬁelds of view were randomly selected under the microscope to count the mean
cell number using 200X magniﬁcation. miccon, mimic control; miR-143, miR-143–5p mimic; Intcon, inhibitor control; Int143, miR-143–5p inhibitor. All assays were conducted in triplicate three separate times. Data were shown as mean ± SD.
*p\0.05, **p\0.01, ***p\0.001.

with mimic control/miR-143–5p mimic or inhibitor
control/miR-143–5p inhibitor and then cultured in
hypoxic condition for 24 hours. The results presented
that over-expression of miR-143–5p obviously reduced
vascular smooth muscle-speciﬁc contraction marker
protein, including, SM-a-actin, Myocardin, SMMHC,
SM22a, and Calponin1, while low-expression of miR-

143–5p signiﬁcantly increased them (ﬁgure 3A).
Moreover, the Annexin V-FITC/PI staining showed that
cellular apoptosis decreased with over-expression of
miR-143–5p and increased with low-expression of
miR-143–5p (ﬁgure 3B and C). This result was consistent with the protein levels of cleaved caspase-3
(ﬁgure 3A). The Transwell migration experiment
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Figure 4. Knockdown of HIF-1a reversed the beneﬁcial effects of miR-143–5p inhibitor on PASMCs under hypoxia.
PASMCs were co-transfected with miR-143–5p inhibitor and Sicon/Si HIF-1a and then cultured in hypoxic condition for
24 hours, (A) the levels of vascular smooth muscle-speciﬁc contraction marker protein, caspase-3/cleaved caspase-3 and
HIF-1a were detected in 2 groups by western blotting; (B) transwell migration experiment to evaluate the inﬂuence of HIF-1a
on cellular migration with hypoxia stimulation; (C) statistical values of transwell migration experiment; ten ﬁelds of view
were randomly selected under the microscope to count the mean cell number using 200X magniﬁcation. Int-143, miR143–5p inhibitor; Sicon, small interfering RNA control; Si HIF-1a, small interfering RNA HIF-1a. All assays were
conducted in triplicate three separate times. Data were shown as Mean ± SD. *p\0.05, **p\0.01, ***p\0.001.

indicated that over-expression of miR-143–5p promoted the migration of PASMCs, while low-expression
of miR-143–5p retarded cellular migration (ﬁgure 3D
and E). All these data demonstrated that miR-143–5p
increased the phenotype conversion and migration in
PASMCs with hypoxia stimulation and reduced cellular
apoptosis, which might contribute to vascular remodeling in HPH, and inhibition of miR-143–5p had beneﬁcial effects on PASMCs with hypoxia stimulation.
4.4 Knockdown of HIF-1a reversed the beneﬁcial
effects of miR-143–5p inhibitor on PASMCs
under hypoxia
To evaluate whether the beneﬁcial effects of miR143–5p inhibitor on PASMCs under hypoxia was
through targeting HIF-1a signaling, we co-transfected
the PASMCs using miR-143–5p inhibitor and Sicon/Si
HIF-1a and then cultured in hypoxic condition for

24 hours. We found that in comparison to the ‘miR143–5p inhibitor? Sicon’ group, knockdown of HIF1a could reverse the beneﬁcial effects of miR-143–5p
inhibitor on cellular phenotype conversion, apoptosis
(ﬁgure 4A) and migration (ﬁgure 4B and C).
5. Discussion
Overactive or negative proliferation and migration of
vascular smooth muscle cells (VSMCs) were attributed
to the progression of cardiovascular diseases including
atherosclerosis, failure of vein grafting, restenosis after
angioplasty, and pulmonary hypertension. Inhibition of
abnormal proliferation and migration of VSMCs maybe
a better way to prevent and treat these cardiovascular
diseases (Hwang et al. 2017; Zhang et al. 2019). There
were increasing evidences that miRNAs play crucial
roles in the proliferation and migration of VSMCs. In
the current study, the hypoxic condition promotes the
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phenotype conversion and proliferation of PASMCs,
with increased miR-143–5p level, which is consistent
with the results of other studies (Bockmeyer et al. 2012;
Albinson and Sward 2013; Yue et al. 2018). Compared
with healthy subjects, miRNA levels isolated from
vascular plexus of pulmonary arterial hypertension
(PAH) patients showed that miR-143 and its target
proteins (such as myocardia, SMMHC) were signiﬁcantly higher, especially in pulmonary plaque lesions
(Bockmeyer et al. 2012). Some studies have shown that
miR-143 is highly expressed in mature PASMCs. At the
same time, the formation of PAH also suggested that
miR-143 was closely related to PAH (Albinson and
Sward 2013; Yue et al. 2018). By down-regulating the
expression of the transcription factors KLF4 (krüppellike factors 4), activation of miR-143 inhibited the
expression of SMA, calponin and SM22a, thereby
inhibiting PASMCs proliferation (Cordes et al. 2009).
Transforming growth factor-b (TGF-b) and bone morphogenetic protein 4 (BMP4) could regulate miR-143,
resulting in a reduction in KLF4 transcription. Inhibition of miR-143/145 increased the expression of KLF4
and PASMCs contraction (Davis-Dusenbery et al.
2011). Our study showed that miR-143–5p inhibition
could decrease the proliferation and migration of
PASMCs, which indicated that miR-143–5p inhibitor
might be a new strategy for HPH treatment.
According to the data, HIF-1a was a direct target of
miR-143–5p by bioinformatics analysis. The luciferase
reporter showed that miR-143–5p could bind to 3’-UTR
of HIF-1a. Moreover, miR-143–5p could negatively
regulate the protein and mRNA expressions of HIF-1a in
PASMCs. HIF-1 is an oxygen-dependent nuclear transcription factor, which mainly consists of two subunits:
HIF-1a and HIF-1b. Among them, HIF-1b can be
expressed by constitutive form under both normoxic and
hypoxic conditions, while HIF-1a, which is a functional
subunit of HIF-1 and determines the activity of HIF-1, is
expressed in the nucleus only under hypoxic conditions
(Lee et al. 2019). We also found that under the hypoxic
condition, the increased level of miR-143–5p was
accompanied with decreased expression of HIF-1a.
When the body is in a hypoxic environment, HIF-1a
protein could not be degraded by the ubiquitin protease
pathway; it then aggregated and transferred from the
cytoplasm to the nucleus to form a transcription initiation
complex with P300/CBP to promote the transcription of
hypoxia-related target genes; this process is important in
angiogenesis, vascular movement, cell proliferation, and
energy metabolism (Yu et al. 2019). In vivo experiments
found that HIF-1a knockout rats reduced vascular
remodeling and decreased the incidence of pulmonary

hypertension in hypoxic environments, suggesting that
HIF-1a was attributed to hypoxia-induced smooth
muscle vascular remodeling and pulmonary hypertension (Ball et al. 2014). Serum HIF-1a levels in children
with hypoxic pulmonary hypertension were found to be
positively correlated with pulmonary systolic pressure
(Han et al. 2017). Through transfecting the PASMCs
with mimic control/miR-143–5p mimic or inhibitor
control/miR-143–5p inhibitor, we found that the effect of
miR-143–5p was via directly targeting HIF-1a in
PASMCs. Further studies have found that the mRNA
expressions of HIF-1a and adrenomedullin (ADM) in
neonatal rats continued to rise in early hypoxia, followed
by an increase in mean pulmonary arterial pressure and
pulmonary vascular remodeling, suggesting that HIF-1a
may participate in the formation of neonatal hypoxic
pulmonary hypertension by regulating the levels of ET-1
and ADM (Wang et al. 2014).
Generally, in the present study, we found that miR143–5p could promote the proliferation and migration
of PASMCs under hypoxic condition via directly
inhibiting HIF-1a pathway. Further investigation
should be performed to ﬁnd the downstream signaling
molecules involved in HPH, and this may offer a new
idea for HPH therapy in the future.
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