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[Abstract] Objective: This study aimed to investigate the effects of the peroxisome proliferator-
activated receptor & (PPARJ) agonist GW501516 on the proliferation of pulmonary artery smooth
muscle cells (PASMCs) induced by hypoxia, in order to search for new drugs for the treatment and
prevention of pulmonary vascular remodeling. Methods: PASMCs were incubated with different
concentrations of GW501516 (10, 30, 100 nmol/L) under the hypoxic condition. The proliferation
was determined by a CCK-8 assay. The cell cycle progression was analyzed by flow cytometry.
The expression of PPARS, S phase kinase-associated protein 2 (Skp2), and cell cycle-dependent
kinase inhibitor p27 was detected by Western blotting. Then PASMCs were treated with 100 nmol/
L GW501516, 100 nmol/L mammalian target of rapamycin (mTOR) inhibitor rapamycin and/or 2
umol/L mTOR activator MHY 1485 to explore the molecular mechanisms by which GW501516
reduces the proliferation of PASMCs. Results: The presented data demonstrated that hypoxia
reduced the expression of PPARS in an oxygen concentration- and time-dependent manner, and
GWS501516 decreased the proliferation of PASMCs induced by hypoxia by blocking the progression
through the G0/G1 to S phase of the cell cycle. In accordance with these findings, GW501516
downregulated Skp2 and upregulated p27 in hypoxia-exposed PASMCs. Further experiments
showed that rapamycin had similar effects as GW501516 in inhibiting cell proliferation, arresting
the cell cycle, regulating the expression of Skp2 and p27, and inactivating mTOR in hypoxia-
exposed PASMCs. Moreover, MHY 1485 reversed all the beneficial effects of GW501516 on
hypoxia-stimulated PASMCs. Conclusion: GW501516 inhibited the proliferation of PASMCs
induced by hypoxia through blocking the mTOR/Skp2/p27 signaling pathway.

Key words: peroxisome proliferator-activated receptor §; GW501516; hypoxia; pulmonary artery
smooth muscle cells; proliferation; mammalian target of rapamycin

Persistent hypoxia can lead to pulmonary vascular
remodeling and a progressive increase in pulmonary
vascular resistance. The structural changes mainly
include thickening of the vessel wall and narrowing
of the lumen, which will lead to hypoxic pulmonary
hypertension (HPH). HPH is a progressive disease that
may cause right ventricular hypertrophy and eventually
heart failure, which can result in premature death!". A
study showed that the inhibition of pulmonary vascular
remodeling plays a critical role in the prevention and
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treatment of HPH™. One characteristic of pulmonary
vascular remodeling is medial and adventitial
hypertrophy due to increased proliferation of pulmonary
artery smooth muscle cells (PASMCs) and adventitial
accumulation of fibroblasts and myofibroblasts?.
The abnormal proliferation of PASMCs is critical to
the development of HPH™ 3. Therefore, exploring the
inhibitory mechanism of hyperproliferation in hypoxia-
exposed PASMCs may be an efficient preventative and
therapeutic strategy for HPH.

The mammalian target of rapamycin (mTOR) is
a well-conserved serine/threonine kinase that mainly
mediates various physiological and pathological
processes, such as cell differentiation, proliferation,
apoptosis, hypertrophy, and hyperplasia. Hypoxia can
promote the proliferation of PASMCs and pulmonary
vascular remodeling by activating the mTOR signaling
pathway!®. Inhibition of mTOR expression by RNA
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interference inhibited the proliferation of PASMCs
induced by hypoxial”. Moreover, the mTOR inhibitor
rapamycin can inhibit PASMCs proliferation induced
by platelet-derived growth factor (PDGF)-BB and
hypoxia® . In the present study, mTOR induced
PASMC:s proliferation by regulating the S phase kinase-
associated protein 2 (Skp2)/ cell cycle-dependent
kinase inhibitor p27 (p27) pathway!'® '],

Peroxisome proliferator-activated receptors (P-
PARs) are ligand-activated receptors belonging to the
nuclear hormone receptor superfamily, which includes
three subtypes: PPARa, PPARYy, and PPARS (also called
PPARp/S). PPARs have been widely implicated in
many pathophysiological processes, including energy
homeostasis, cell proliferation and differentiation,
glucose metabolism, as well as, fatty acid synthesis
and catabolism. More evidence indicates that PPARS
has the effects of improving insulin resistance, and
reducing inflammation, oxidative stress, and anti-
atherosclerosis!'> 31, GW501516, also known as GW-
1516, cardarine, or endurobol, is a PPARG&-specific
agonist developed by GlaxoSmithKline. It can promote
fat metabolism, increase the utilization of glucose by
skeletal muscles, and improve exercise endurance.
Animal experiments have shown that it generates
weight loss. Some people buy GW501516 on the black
market for weight loss and muscle gain, but its long-
term oral safety needs to be further studied!* '3,

It was found that GW501516 can block cell cycle
progression in the GO/G1 phase and inhibit proliferation
in oxidized low-density lipoprotein (ox-LDL)
induced vascular smooth muscle cells (VSMCs)!l,
Other studies have shown that GW501516 can inhibit
the hypertrophy of VSMCs induced by angiotensin
II by inactivating the PI3K/AKT signaling pathway,
while the PI3K/AKT signaling pathway can
promote the proliferation of PASMCs under hypoxic
conditions!'” ¥, However, the effects of PPARS on the
proliferation of PASMCs induced by hypoxia and its
associated mechanisms remain unclear. In this study,
it was investigated whether GW501516 suppressed
the proliferation of PASMCs induced by hypoxia and
elucidated the molecular mechanisms.

1 MATERIALS AND METHODS

1.1 Materials

Collagenase I, PPARS agonist GW501516, and
mTOR activator 4,6-dimorpholino-N-(4-nitrophenyl)-
1,3,5-triazin-2-amine (MHY1485) were purchased
from Sigma-Aldrich (USA). The mTOR inhibitor
rapamycin was obtained from Cell Signaling Te-
chnology (USA). Cell counting kit-8 (CCK-8) was
obtained from Dojindo Molecular Technologies Inc.
(Japan). The cell cycle and apoptosis analysis kit was
ordered from Beyotime Institute of Biotechnology

(China). Antibodies against PPARS, Skp2, p27, total
and phosphorylated forms of mTOR, and GAPDH
were purchased from Cell Signaling Technology
(USA). Adult male Sprague Dawley rats with a weight
of 170-190 g were ordered from Beijing Weitong Lihua
Experimental Animal Technology Co. Ltd. (China).
All experiments involving animals were performed
according to the guidelines of the regulations on
experimental animals in Hubei province.
1.2 Cell Culture

Male Sprague-Dawley rats were euthanized
by intraperitoneal anesthesia with 50 mg/kg 1%
sodium pentobarbital. PASMCs were isolated from
the pulmonary arteries of SD rats and digested with
0.2% collagenase Il PASMCs were maintained in
DMEM/F12 with 10% fetal bovine serum (FBS) and
1% antibiotic-antimycotic. The purity of PASMCs
was determined as the percentage of a-smooth muscle
cell actin-stained cells in the total cells, which reached
95% for the experiment. PASMCs from passages
4 to 10 were used in this study. They were grown to
70%—-80% confluence and then serum-deprived for 24
h prior to exposure to diverse culture conditions. For
the hypoxia group, the cells were kept in a hypoxic
incubator at 37°C with 5% CO,, 10%-1% O,, and
85%-94% N,, whereas the control group was cultured
in an incubator at 37°C with 5% CO,, 21% O,, and 74%
N,. The GW501516 + hypoxia, rapamycin + hypoxia,
and GW501516 + MHY 1485 + hypoxia groups were
treated with GW501516, rapamycin (100 nmol/L),
and/or MHY 1485 (2 umol/L) prior to exposure to
hypoxial® 2. GW501516, rapamycin, and MHY 1485
were dissolved in DMSO and stored at —20°C until use.
1.3 Cell Proliferation Assay

Cell proliferation was determined by a CCK 8
assay. PASMCs were inoculated in 96-well plates with
5x%10° cells per well, and each well contained 100 uL
medium. When the cells were grown to 70%—-80%
confluence, serum-starved for 24 h and then they were
exposed to diverse culture conditions. According to the
manufacturer’s instructions included in the CCK-8 kit,
each well was treated with 10 uL CCK-8 solution. At
the same time, a blank control well (100 uL medium
+ 10 pL CCK-8) was set up and incubated in the
incubator for the final 3 h. The absorbance (4) of the
plate at 450 nm was measured by a spectrophotometer
microplate reader. The relative proliferation of cells =
(A experiment — Abtantd) (A control = Aptanic) < 100%.
1.4 Cell Cycle Progression Assays

Cell cycle progression was measured by a cell
cycle and apoptosis analysis kit. PASMCs were
inoculated in a 6-well plate with 1.5x10° cells per
well, allowed to reach 70%-80% confluence, serum-
starved for 24 h, and then exposed to diverse culture
conditions. After washing with phosphate-buffered
saline (PBS), PASMCs were digested and harvested
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by trypsinization and then fixed with 70% ethanol
(absolute ethanol + PBS) for 24 h. After centrifugation
at 1000xg for 5 min, PBS was added to resuspend
the cells, staining buffer, RNase and Pl were also
added, and the cells were incubated at 4°C for 30 min.
Then, cell cycle progression was analyzed by flow
cytometry, and Modifit software was used to analyze
the experimental data.
1.5 Western Blotting

PASMCs were inoculated in 6-well plates with
1.5%10° cells per well. After serum-starved PASMCs
were exposed to diverse culture conditions for the
indicated time, the cells were lysed in RIPA protein
extract buffer for 10 min to extract the total protein,
and the protein concentration was measured by a BCA
Protein Assay Kit. Approximately 15 pg of protein was
separated by SDS-PAGE, blotted onto Immobilon-FL
transfer membranes, and then incubated overnight
at 4°C with the following primary antibodies: anti-
PPARS (1:1000, cat. No. 74076), anti-Skp2 (1:1000,
cat. No. 4313), anti-p27 (1:1000, cat. No. 13715), anti-
mTOR (1:1000, cat. No. 2983), anti-phosphorylated
(p)-mTOR (1:1000, cat. No. 5536), and anti-GAPDH
(1:2000, cat. No. 5174). Secondary antibody was then
added for color development. Protein expression was
quantified by an Odyssey system (Li-COR, USA).
1.6. Statistical Analysis

All data are represented as the mean + standard
deviation (SD). Data analysis was performed using
SPSS 22.0 software (IBM Corp., USA). Multiple group
comparisons were assessed by one-way analysis of
variance (ANOVA). P<0.05 was considered to indicate
statistical significance.

2 RESULTS

2.1 Effects of Hypoxia and GW501516 on the
Expression of PPARS in PASMCs

To evaluate the effects of hypoxia and GW501516
on the expression of PPARS in PASMCs, Western
blotting was performed. PASMCs were incubated with
different oxygen concentrations (10%, 5%, 1%) for 24
h to explore the effect of oxygen concentration on the
expression of PPARS. Then, the cells were stimulated
with 1% oxygen for different time lengths (12, 24, 48 h)
to demonstrate the influence of time on the expression
of PPARS. Finally, the PASMCs were incubated with
different concentrations of GW501516 (10, 30, 100
nmol/L) for 24 h under normoxic (21% oxygen) or
hypoxic (1% oxygen) conditions to determine the
effect of GW501516 on the expression of PPARS. The
presented data demonstrated that hypoxia reduced the
expression of PPARS in an oxygen concentration- and
time-dependent manner, and GW501516 induced the
expression of PPARS in a concentration-dependent
manner both under normoxic (21% oxygen) and

hypoxic (1% oxygen) conditions (fig. lA—1D).
2.2 Optimal Oxygen Concentration and Time for
Stimulating Proliferation of PASMCs

First, cells were stimulated with different oxygen
concentrations (10%, 5%, 1%) for 24 h to determine
the optimal concentration of oxygen to induce the
proliferation of PASMCs. The proliferation of PASMCs
was detected by a CCK-8 assay. Compared to the control
group, hypoxia (10%—-1% oxygen) stimulated the
proliferation of PASMCs in a concentration-dependent
manner. Second, PASMCs were cultured under 1%
oxygen for different time lengths (12, 24, 48, and 72
h) to determine the appropriate hypoxic stimulation
time. Compared to the control group, the proliferation
of PASMCs in the hypoxia group was increased
significantly from 12 to 24 h. The proliferation rate
of hypoxia-stimulated PASMCs decreased after 24
h. Based on the results, inducing the proliferation of
PASMCs with hypoxia for 24 h was found to be an
effective intervention (fig. 2A and 2B).
2.3 GW501516 Inhibits Proliferation of PASMCs
Induced by Hypoxia

To determine the effect of GW501516 on the
proliferation of PASMCs induced by hypoxia (1%
oxygen), the effects of different concentrations of
GW501516 (10, 30, 100 nmol/L) on proliferation
under hypoxia-stimulated conditions for 24 h were
investigated using a CCK-8 assay. Compared with the
control group, exposure to hypoxia for 24 h increased
the proliferation of PASMCs, which was inhibited by
GW501516 in a concentration-dependent manner (fig.
3).
2.4 GW501516 Induces G1 and S Arrests in PASMC's
Cultured Under Hypoxia

The effect of GW501516 (10, 30, 100 nmol/L) on
cell cycle progression in PASMCs was examined next.
Cell cycle analysis showed that exposure to hypoxia
(1% oxygen) for 24 h decreased the number of cells in
the GO/G1 phase and increased the number of cells in
the G2/M+S phase. Compared with the hypoxia group,
treatment with different concentrations of GW501516
increased the number of cells in the G0/G1 phase and
decreased the number of cells in the G2/M+S phase.
These results indicate that GW501516 arrests cell
cycle progression in GO/G1 in PASMCs under hypoxic
conditions (fig. 4).
2.5 GW501516 Downregulates Skp2 Levels and
Upregulates p27 Levels in Hypoxia-exposed
PASMCs

The degradation of cell cycle inhibitory protein
p27 is mediated by Skp2PY. To investigate the
inhibitory mechanisms of GW501516 (10, 30, 100
nmol/L) on GO/G1 to S phase arrest, the protein levels
of Skp2 and p27 were examined. Hypoxia (1% oxygen)
exposure upregulated Skp2 and downregulated p27 in
PASMCs, and treatment with GW501516 reversed this
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Fig. 1 Effects of hypoxia and GW501516 on the expression of PPARS in PASMCs
A: the protein levels of PPARS induced by different oxygen concentrations

#* (10%, 5%, 1%) at 24 h. *P<0.05 vs. the control group, "P<0.05 vs. cells exposed

to 10% oxygen, ¥P<0.05 vs. cells exposed to 5% oxygen (n=3). B: PPARS

#
H expression in PASMCs after exposure to 1% oxygen for 12, 24 and 48 h.
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#P<0.05 vs. the control group, "P<0.05 vs. cells exposed to 1% oxygen for 12
h, ¥P<0.05 vs. cells exposed to 1% oxygen for 24 h (n=3); C: the protein levels
of PPARS after exposure to different concentrations of GW501516 (10, 30, 100
0 nmol/L) for 24 h under normoxia (21% oxygen). “P<0.05 vs. the control group,
"P<0.05 vs. cells exposed to 10 nmol/L GW501516, ¥P<0.05 vs. cells exposed
PPAR? | e D G - to 30 nmol/L GW501516 (n=3). D: the expression of PPARS after treatment
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GAPDH | D s - under hypoxia (1% oxygen). *P<0.05 vs. the hypoxia group, *P<0.05 vs. cells
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Fig. 2 The optimal oxygen concentration and time that stimulate PASMCs proliferation
PASMCs were stimulated with different oxygen concentrations (10%, 5%, 1%) for 24 h and then cultured under 1% oxygen for
different durations (12, 24, 48 and 72 h). Cell proliferation was determined using a CCK-8 assay. “P<0.05 vs. the control group,
"P<0.05 vs. cells exposed to 10% oxygen, “P<0.05 vs. cells exposed to 5% oxygen (n=6). PASMCs: pulmonary artery smooth
muscle cells; CCK-8: cell counting kit-8

effect in a concentration-dependent manner. These 2.6 GW501516 Inhibits Hypoxia-induced PASMCs
results indicate that GW501516 downregulated Skp2 Proliferation by Inhibiting the mTOR/Skp2/p27
and upregulated p27 in hypoxia-exposed PASMCs to Pathway

arrest cell cycle progression in GO/G1 (fig. 5). Studies have shown that mTOR is an important
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Fig. 3 Effects of GW501516 on the proliferation of hypoxia-
exposed PASMCs
PASMCs were exposed to normoxia or hypoxia (1%
oxygen) for 24 h in the absence or presence of GW501516
(10, 30, 100 nmol/L). Relative cell proliferation was
determined using a CCK-8 assay. “P<0.05 vs. the control
group, “P<0.05 vs. the hypoxia group, P<0.05 vs. 10
nmol/L GW501516 + hypxoia group, *P<0.05 vs. 30
nmol/L GW501516 + hypxoia group (n=6). PASMCs:
pulmonary artery smooth muscle cells; CCK-8: cell
counting kit-8

regulator of both Skp2 and p27 and that mTOR
activation promotes Skp2 expression!'® 22, To explore
the molecular mechanisms by which GWS501516
reduces the proliferation of PASMCs, PASMCs were
treated with 100 nmol/L GWS501516, 100 nmol/L
rapamycinand 2 umol/L MHY 1485. The results showed
that GW501516 blocked the proliferation of hypoxia
(1% oxygen)-stimulated PASMCs through GO0/G1
arrest, which was associated with an inhibition of the

expression of Skp2 and an increase in the expression
of p27. Further experiments showed that rapamycin
had a similar effect as GW501516 in inhibiting cell
proliferation, arresting the cell cycle, regulating the
expression of Skp2 and p27, and inactivating mTOR
in hypoxia-exposed PASMCs. Moreover, MHY 1485
reversed all the beneficial effects of GW501516 on
hypoxia-stimulated PASMCs. This study confirms that
GW501516 inhibits the proliferation of PASMCs by
inactivating the mTOR/Skp2/p27 signaling pathway
(fig. 6A-6D).

3 DISCUSSION

In the present study, PPARS was documented as
downregulated after hypoxia stimulation in an oxygen
concentration- and time-dependent manner in PAMSCs.
This study also demonstrated that GW501516 inhibits
the proliferation of PASMCs induced by hypoxia. In
accordance with these findings, GW501516 blocked
progression through the GO/G1 phase to the S phase
of the cell cycle. The GW501516-induced inhibition of
the cell cycle was associated with downregulated Skp2
levels and upregulated p27 levels in hypoxia-exposed
PASMC:s. Further experiments showed that GW501516
treatment significantly reduced the activation of
mTOR. Meanwhile, rapamycin had a similar effect as
GW501516 in hypoxia-exposed PASMCs. Moreover,
MHY 1485 reversed all the beneficial effects of
GW501516 on PASMCs cultured under hypoxia. Taken
together, our study indicates that GW501516 inhibited
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Fig. 4 Effects of GW501516 on cell cycle progression in hypoxia-exposed PASMCs
PASMCs were exposed to normoxia or hypoxia (1% oxygen) for 24 h in the absence or presence of GW501516 (10, 30, 100
nmol/L). Quantification of cells in the GO/G1 and S + G2/M phases was performed by flow cytometry. #P<0.05 vs. control,
"P<0.05 vs. hypoxia group (n=3). PASMCs: pulmonary artery smooth muscle cells
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the proliferation of PASMCs induced by hypoxia by
blocking the mTOR/Skp2/p27 signaling pathway.
Prostacyclin (PGI2) is an endogenous PPARS
agonist, and PGI2 and its analogs can promote
pulmonary vasodilation and inhibit the proliferation of
PASMC:s and are used for the treatment of pulmonary
hypertension®!. However, little is known about
the effect and mechanism of PPARS on hypoxic
pulmonary vascular remodeling. Hypoxia can promote
the proliferation of the pulmonary arterial wall in a
variety of cell types; in particular, the proliferation
of PASMCs plays a key role in hypoxic pulmonary
vascular remodeling, while inhibiting the proliferation
of PASMCs can inhibit hypoxic pulmonary vascular
remodeling and relieve HPHP*?%, In the present
study, PPARS was documented as downregulated in
an oxygen concentration- and time-dependent manner
in PAMSCs, and GW501516 induced the expression
of PPARS in a concentration-dependent manner both
under normoxic (21% oxygen) and hypoxic (1%
oxygen) conditions. Therefore, the authors speculated
that the proliferation of PASMCs induced by hypoxia
might be related to PPARS downregulation. For this
reason, the effects of GW501516 on the proliferation
of PASMCs induced by hypoxia were investigated. In
the present study, PASMCs proliferated significantly
after 24 h of stimulation with 1% oxygen, while
GW501516  inhibited hypoxia-induced PASMC
proliferation in a dose-dependent manner. The current
study demonstrated that GW501516 can inhibit the
proliferation of VSMCs induced by ox-LDL, while
inhibition of the expression of PPARS by RNA
interference or the PPARS inhibitor GSK0660 can
reverse the inhibitory effect of GW501516 on the
proliferation of VSMCs!'®. DL-propargylglycine
can promote aortic vascular remodeling and VSMCs
proliferation by inhibiting the expression of PPARGJ,
while GW501516 can protect vascular remodeling
and proliferation of VSMCsP, A stent coated with
the PPARS agonist GWO0742 can inhibit intimal

hyperplasia, restenosis after stenting and proliferation
of VSMCs?7, Cell proliferation is related to the cell
cycle. Under normal physiological conditions, PASMCs
stay in the GO phase of the cell cycle, and pathological
stimuli induce PASMCs to enter and progress through
the various stages of the cell cycle, which causes
the abnormal proliferation of PASMCs and leads to
pulmonary vascular remodeling?®. Our results showed
that GW501516 arrested cell cycle progression in G0/
G1. Cell cycle progression is tightly regulated through
CDKs and cyclin, which can form specific CDK-
cyclin complexes to promote cell cycle progression.
In addition, p27 is a cyclin-dependent kinase (CDK)
inhibitor that forms heterotrimeric complexes with
cyclin D-CDK4 and cyclin E-CDK2 to inhibit their
function, which further arrests the cell cycle in the
GO0/G1 phase and suppresses cell proliferation/- 3%,
Skp2, an F-box component of Skpl-Cullin-F-box
protein (SCF)-type ubiquitin ligase, is implicated in
the ubiquitination and proteasomal degradation of
p2782. The inhibition of Skp2 with siRNA inhibited
the degradation of p27 and blocked the proliferation
of PASMCs induced by PDGF!'%. The present study
demonstrated that hypoxia exposure upregulated Skp2
and downregulated p27 in PASMCs, and treatment
with GW501516 reversed these effects.

The mTOR signaling pathway is essential for
multiple cellular processes, such as cell proliferation,
differentiation, and apoptosis. Studies have shown that
the activation of mTOR is critical in the hypoxia- and
PDGF-BB-induced proliferation of PASMCs!" & 321,
Hypoxia induced the activation of mTOR, and
treatment with rapamycin reversed hypoxia-induced
PASMC proliferation through the mTOR/Skp2/p27
signaling pathway!!, The mTOR signaling pathway
induces Skp2-mediated degradation of p27. A study
in PASMCs found that siRNA-mediated knockdown
of Skp2 can upregulate the expression of p27, while
rapamycin reversed the phosphorylation of mTOR,
Skp2 upregulation and p27 downregulation in PDGF-
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Fig. 6 GW501516 inhibits hypoxia-induced PASMC proliferation by inactivating mTOR/Skp2/p27
PASMCs were treated with GW501516 (100 nmol/L), rapamycin (100 nmol/L), and/or MHY 1485 (2 umol/L) prior to exposure
to hypoxia (1% oxygen). A: The protein levels of total and phosphorylated mTOR were measured by Western blotting (»=3). B:
Cell proliferation was determined by a CCK-8 assay kit (n=6). C: Cell cycle progression was analyzed by flow cytometry (n=3).
D: The protein levels of Skp2 and p27 were analyzed by Western blotting (n=3). *P<0.05 vs. control group, "P<0.05 vs. hypoxia
group, “P<0.05 vs. hypoxia + GW501516 group. PASMCs: pulmonary artery smooth muscle cells; CCK-8: cell counting kit-8;
Skp2: S phase kinase-associated protein 2; mTOR: mammalian target of rapamycin
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stimulated PASMCs!'%, In this study, it was documented
that GW501516 can decrease the phosphorylation
of mTOR in hypoxia-exposed PAMSCs. Further
experiments showed that rapamycin had similar effects
as GW501516 in inhibiting cell proliferation, arresting
the cell cycle, regulating the expression of Skp2 and
p27, and inactivating mTOR in hypoxia-exposed
PASMCs. Moreover, MHY 1485 reversed all the
beneficial effects of GW501516 on hypoxia-stimulated
PASMCs. These data provide strong support for the
hypothesis that GW501516 blocks the proliferation of
PASMC:s induced by hypoxia by arresting cells in the
GO0/G1 phase due to the downregulation of Skp2 and
the upregulation of p27 by mTOR inhibition.

In summary, our study demonstrated that
GW501516 inhibits the proliferation of PASMCs
induced by hypoxia by blocking the cell cycle at the
GO/G1 phase to the S phase by inhibiting the mTOR/
Skp2/p27 signaling pathway. The current results may
have a potential impact on therapeutic applications in
hypoxic pulmonary vascular remodeling diseases.
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