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Abstract. Aortic dissection (AD) is one of the most lethal
cardiovascular diseases. Endothelial cell (EC) dysfunction
serves an important role in AD progression. Angiotensin II
(Ang II) is a key effector in cardiovascular disease develop-
ment that acts through binding to angiotensin type 1 receptor
(ATIR). Yes-associated protein (YAP) is well-known as a key
mediator of cell proliferation and apoptosis. To determine
whether ATIR and YAP influence EC proliferation or injury,
human aortic endothelial cells were cultured under different
culture conditions. Using CCK-8 assay, ELISA, western
blotting, immunocytochemistry and siRNA transfection, the
present study found that Ang II activity reduced EC prolif-
eration, upregulate YAP phosphorylation and result in EC
injury that was associated with elevated levels of multiple
proinflammatory chemokines. The inhibition of ATIR
function, pharmaceutically or via transfection with an ATIR
small interfering RNA, alleviated the effects induced by
Ang II. Furthermore, ATIR induced YAP phosphorylation via
binding to Ang II, and further promoted the inflammation of
ECs, along with inhibiting their proliferation.

Introduction

Aortic dissection (AD) is a fatal disease that accounts for a
large proportion of aortic-associated mortalities (1). Indeed,
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epidemiological surveys have demonstrated that the incidence
of thoracic AD is 3-4 per 100,000 individuals per year as of
2011 (2,3). AD is defined as blood flow that enters the aortic
media through intimal tears, followed by a formation of a false
lumen addition to the true lumen (4). The false lumen wall
is composed of the intima and media of the aortic wall, and
the true lumen is the original aortic lumen. Clinically, AD
can result in numerous serious complications, including aortic
rupture and visceral ischemia (4). The majority of patients
with non-operative ascending AD (Stanford type A) exhibit an
overall survival time of <2 weeks (5). Unfortunately, due to its
sudden and unpredictable nature, little is known regarding the
pathological and molecular events underpinning the develop-
ment or progression of AD.

Endothelial dysfunction serves an initial role in the
development and pathogenesis of cardiovascular diseases,
including AD (6). Vascular endothelial cells (VECs) are flat
endothelial cells (ECs) in the inner lining of the major blood
vessels. They are important in regulating blood flow, and
thus, are involved in numerous physiological processes (6).
Inflammation can result in VEC dysfunction and further
promote AD progression (7). Angiotensin II (Ang II) is the
major effector peptide of the renin-angiotensin system (RAS),
which induces vasoconstriction, hypertrophy and extracellular
remodeling via the angiotensin type 1 receptor (AT1R) (8).
Ang II-induced endothelial dysfunction has been implicated in
a variety of cardiovascular diseases, including atherosclerosis,
hypertension, left ventricular hypertrophy, myocardial infarc-
tion and heart failure (9). Additionally, studies have indicated
that Ang II contributes to the development of AD in humans
and animal models (10), and also promotes the production
of reactive oxygen species by inducing multiple downstream
pathways in VECs (11). Angiotensin receptor blocker (ARB)
is an antihypertensive drug that is commonly used to treat
patients with AD by achieving blood pressure control (4).
In the present study, the effect of ARB on AD progression
was investigated. Both VEC dysfunction and Ang II serve an
important role in the occurrence of AD and consequently the
association between them was also investigated.

Yes-associated protein (YAP) is a pluripotent intracellular
junction protein that is both a transcriptional co-activator,
and a major effector of the Hippo-YAP signaling pathway.
Nuclear YAP binds to the transcriptional enhancer-associated
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domain transcription factors to regulate transcriptional
processes, and ultimately influence cell proliferation and
apoptosis (12). Mammalian sterile 20-like kinase-1 and -2 are
the central mediators of the Hippo-YAP signaling pathway,
which promotes YAP phosphorylation via signal transduc-
tion. Notably, phosphorylated YAP (p-YAP) cannot enter
the nucleus, and remains in the cytoplasm where it cannot
regulate transcription (13). Furthermore, it has been demon-
strated that YAP serves an important role in the mediation
of the proliferation, migration, apoptosis and phenotypic
transition of ECs (14) and vascular smooth muscle cells (15).
Additionally, a previous study found that the Hippo-YAP
signaling pathway is regulated by Ang II signaling, and that
its reactivation induces apoptosis and proliferation in podo-
cytes (16). To the best of our knowledge, the influence of
the YAP signaling pathway on EC proliferation and injury,
and whether YAP expression in ECs is regulated by ATIR,
is yet to be elucidated. Therefore, the purpose of the present
study was to explore ATIR-mediated regulation of YAP by
Ang II in ECs. Therefore, the present study aimed to identify
the mechanisms underlying the YAP-mediated promotion of
proliferation, and suppression of cell injury, in Ang II-treated
HAECs. It was hypothesized that YAP is a key mediator of
VEC Ang II-associated toxicity.

Materials and methods

Cell culture. Human monocytic HAECs (Shanghai Zhong
Qiao Xin Zhou Biotechnology Co., Ltd.) were cultured
in RPMI-1640 medium (Thermo Fisher Scientific, Inc.)
supplemented with 10% fetal bovine serum (Gibco; Thermo
Fisher Scientific, Inc.), 2 mM L-Glutamine and 1% penicillin,
streptomycin and amphotericin-B (Sigma-Aldrich; Merck
KGaA) at 37°C and 5% CO,. When the cells had adhered, they
were transferred to phorbol myristate acetate-free medium
(Sigma-Aldrich; Merck KGaA) to obtain resting HAECs. Cells
(6x10* cells/well) were then seeded into multi-well plates with a
membrane insert of 0.4-ym pore size (Corning Life Sciences).
Different factors were added to the wells after 24 h incubation
as follows: Control group, HAECs only; group 1, HAECs with
Ang IT (1 uM) treatment; group 2, HAECs with Ang II (1 M)
and small interfering RNA (siRNA) negative control (NC)
transfection; group 3, HAECs with Ang II (1 xM) and ATIR
siRNA transfection; group 4, HAECs with Ang II (1 xM) and
1 u1 DMSO; and group 5, HAECs with Ang II (1 #M) and the
ARB 1 ul (20 mM) telmisartan treatment. After adding the
various intervention conditions, the cells were further cultured
for 72 h at 37°C and 5% CO,. The total incubation time of the
cells was 96 h.

Cell Counting Kit (CCK)-8 assay. HAECs were inoculated
into multi-well plates (5x10° cells/well). Cells were inoculated
with three replicate sets per experimental group. Subsequently,
CCK-8 was used according to the manufacturer's instructions.
Briefly, CCK-8 solution (IS087, USCN Life Sciences, Inc.) was
mixed with serum-free medium (1:10 v/v; DMEM with High
Glucose; Gibco; Thermo Fisher Scientific, Inc.), and 10 pl of
the mixture was added to each well. Cells were then incubated
at 37°C with 5% CO, for 4 h, after which the optical density at
450 nm was determined.
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ELISA. Endothelin (ET)-1 levels in cell culture supernatant
from each treatment group at the end of the 96 h treatment
period were detected using competitive inhibition ELISA
with ET-1 Antibody ELISA kit (USCN Life Sciences, Inc.),
and interleukin (IL)-6 and matrix metallopeptidase (MMP)-9
in the cell solutions were detected by double antibody ELISA
with IL-6 ELISA Kit (USCN Life Sciences, Inc.) and MMP9
ELISA Kit (USCN Life Sciences, Inc.), respectively. ELISAs
were performed in accordance with the manufacturer's
protocols.

Western blotting for ATIR and YAP. Cell lysates were
prepared using RIPA lysis buffer (PO0O13B, Beyotime Institute
of Biotechnology) and total protein was extracted and quanti-
fied using a bicinchoninic acid protein concentration kit (cat.
no. p0010; Beyotime Institute of Biotechnology) according
to the manufacturer's protocol. Equal amounts of proteins
(20 pg) were separated via SDS-PAGE (15 g SDS, 15.6 ml
2 M Tris pH 6.8, 57.5 g glycerol, 16.6 ml 3-mercaptoethanol)
and transferred to PVDF membranes. The membranes were
blocked with 5% BSA (16000-044, Gibco; Thermo Fisher
Scientific, Inc.) in Tris-buffered saline with 20% Tween-20 for
2 h at room temperature. Membranes were subsequently incu-
bated overnight at 4°C with the following primary antibodies:
Anti-YAP (cat. no. AF6328; polyclonal, rabbit anti-human and
mouse; 1:1,000; Affinity Biosciences), anti-p-YAP (Serl127)
(cat. no. AF3328; polyclonal, rabbit anti-human and mouse;
1:1,000; Affinity Biosciences), anti-AT1R (cat. no. DF4910;
polyclonal, rabbit anti-human and mouse; 1:1,000; Affinity
Biosciences), anti-GAPDH (cat. no. ab9485; polyclonal, rabbit
anti-human and mouse; 1:2,500; Abcam). The membranes
were washed three times using PBS, after which anti-rabbit
immunoglobulin G (IgG; H+L; cat. no. BA1054; polyclonal,
goat anti-rabbit; 1:5,000; Boster Biological Technology) was
added and the membranes were incubated at 37°C for 1 h.
Bands were detected using a Gel Doc systems (Bio-Rad
Laboratories, Inc). The density of the bands were assessed
by quantitative densitometric analysis using ImageJ (V1.8.0,
National Institutes of Health).

ATIR siRNA transfection. ATIR siRNA was designed and
synthesized by Shanghai GenePharma Co., Ltd. as follows:
AT1R-165, GCAUUAAUGCCUCCAUUUATT; AT1R-880,
GCUCAAGCCCUGUCAGAUATT; NC, AAUGUACUC
ACUACGACUGCG. ATIR siRNAs were transfected into
cells with Lipofectamine® 2000 (Thermo Fisher Scientific,
Waltham, MA USA) according to the manufacturer's protocol.
HAECs in a logarithmic growth phase with good growth
status were inoculated into a 6-well plate at 5x10° cells/well,
and cultured overnight at 37°C in a 5% CO, incubator. At 2 h
prior to transfection, they were mixed with serum-free MEMa
medium (Gibco; Thermo Fisher Scientific, Inc.).

Reverse transcription-quantitative PCR (RT-qgPCR). After
siRNA transfection for 48 h, ATIR relative mRNA was
collected from transfected HAECsS as described in the previous
section (ATIR siRNA transfection). RevertAid First Strand
cDNA Synthesis kit (cat. no. K1622, Thermo Fisher Scientific,
Inc.) were used according to the manufacturer's protocol in
order to reverse transcribe 2 yg RNA into first-strand cDNA.
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FastStart Universal SYBR Green Master (Rox; 04913914001,
Hoffmann-La Roche, Ltd.) was then used to perform quantita-
tive PCR as follows: 2 min at 50°C, 10 min at 95°C, and then
40 cycles of 15 sec at 95°C and 60 sec at 60°C. Amplification
was performed on a PCR System 7300 (Applied Biosystems;
Thermo Fisher Scientific, Inc.). The 2444 method was used
to analyze the results (17). In addition, -actin was used as
an internal reference gene to account for unknown sources of
variation. siRNA-165 was used for subsequent experiments
following the effectiveness of AT1R siRNA which is exhibited
in Fig. 1.

Immunocytochemistry to detect YAP localization. ECs after
96 h culture were fixed with 3% formaldehyde solution for
10-25 min at room temperature after washing with PBS. Fixed
cells were washed three times with PBS, then permeabilized
with 1% Triton X-100 (Beyotime Institute of Biotechnology),
incubated for 5-10 min at room temperature, and rewashed
three times with PBS. Each sample site and 3% BSA blocking
solution was sealed at room temperature for 30 min. YAP
antibody (AF6328, Affinity Biosciences) was diluted 1:500,
and membranes were blocked overnight in a humid chamber
at 4°C and washed three times with PBS. The fluorescent CY3
goat anti-rabbit IgG (rhodamine-labeled; cat. no. BA1036;
Boster Biological Technology) and 4',6-diamidino-2-phe-
nylindole were added to membranes (both diluted 1:500)
for 30-60 min at room temperature in the dark, followed by
washing three times with PBS. Slides were enclosed with
fluorescence-quench mount and observed using a confocal
laser scanning microscope (x1,000 magnification).

Statistical analysis. Statistical analysis was performed using
SPSS software (v19.0; IBM Corp.) to evaluate differences
among groups. Comparisons among >2 groups were performed
using one-way ANOVA followed by Tukey's post-hoc test.
Data are presented as mean + standard deviation, and P<0.05
was considered to indicate a statistically significant difference.
All experiments were repeated in triplicates.

Results

Knockdown of siRNA-165 is more efficient compared with
siRNA-880. The knockdown efficiency of siRNA-165 and
siRNA-880 was determined using quantitative PCR (Fig. 1).
The results indicated that siRNA-165 knockdown efficiency
was more stable and the effect was more notable, and it was
consequently selected for subsequent experimentation.

Ang Il reduces VEC proliferation and triggers an inflamma-
tory response, which is suppressed by treatment with ARB
and ATIR siRNA. Cell proliferation was investigated using a
CCK-8 assay (Fig. 2A). Compared with the control group, cell
proliferation was significantly decreased following treatment
with Ang IT (1 #M; 24 h; P<0.05). Additionally, compared with
groups 1 and 2 (Ang II treatment with or without NC siRNA),
cell proliferation was significantly increased following trans-
fection with ATIR siRNA after culturing for 48 h (group 3;
P<0.05), and also increased following treatment with telmis-
artan after culturing for 48 h (group 4; P<0.05). This meant
that the inhibition of the proliferative activity of ECs by Ang II
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Figure 1. ATIR siRNA-165 exhibits better knockdown efficiency compared
with siRNA-880. The knockdown efficiency of AT1R siRNA was detected
by quantitative PCR. Mean + SD; “P<0.05 vs. siRNA NC; and ""P<0.05 vs.
siRNA-165. siRNA, small interfering RNA; NC, negative control; ATIR,
angiotensin type 1 receptor.

is achieved by regulating AT1R. Based on the present results,
it was speculated that Ang II induced an inflammatory reac-
tion in HAECs. Since Ang II is known to upregulate ET-1,
proinflammatory chemokines, such as interleukin-6 (IL-6),
and MMP-9 to promote endothelial inflammation (18,19), the
expression levels of these factors were measured in superna-
tants from each group (Fig. 2B-D). Circulating levels of IL-6
and ET-1 were all significantly higher in groups 1,2 and 4 than
in the control group and groups 3 and 5 (P<0.05). Group 5 and
group 3 had a decrease in MMP 9 circulating levels compared
with group 4 and group 2, respectively. The current findings
indicated that Ang II promoted endothelial inflammation and
that transfection with ARB and ATIR siRNA may alleviate
these proinflammatory effects.

Ang Il decreases the YAP/p-YAP ratio in VECs,; however,
treatment with ARB reverses this effect. To identify altera-
tions in YAP and ATIR expression in each group, western
blotting was performed to detect ATIR, YAP and p-YAP
expression in HAECs from each group (Fig. 3A). Compared
with the control group, YAP expression was decreased in
HAECs from groups 1, 2 and 4 which were treated with
AngII (Fig. 3C), whereas ATIR (Fig. 3B) and p-YAP (Fig. 3D)
expression was significantly increased in these groups
(P<0.05). In groups 3 (transfection with AT1R siRNA) and 5
(treatment with telmisartan), these expression changes were
alleviated to a certain extent (Fig. 3B-D). This indicated that
Ang II promoted YAP phosphorylation, making it unable to
enter the nucleus.

Ang Il prevents YAP from entering the nucleus by binding to
ATIR.To elucidate the intracellular localization of YAP,immu-
nocytochemistry was performed for each treatment group and
the control (Fig. 4A). Following incubation of HAECs for
72 h under different experimental conditions, levels of YAP
in the nuclei of cells from groups 1, 2, and 4 were significantly
reduced due to the influence of Ang II (P<0.05). This means
that Ang II can prevent YAP from entering the nucleus.
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Figure 2. Ang II inhibits cell proliferation and promotes inflammation in HAECs, and telmisartan counteracts this effect. Grouping: Control group, HAECs
only; group 1, HAECs with Ang II (1 #M) treatment; group 2, HAECs with Ang II (1 M) and siRNA NC transfection; group 3, HAECs with Ang II (1 zM)
and AT1R siRNA transfection; group 4, HAECs with Ang II (1 xM) and 1 x1 DMSO; and group 5, HAECs with Ang II (1 xM) and the ARB 1 ul (20 mM)
telmisartan treatment. (A) CCK-8 detection of cell proliferation in HAECs at 0, 24,48, 72 and 96 h. After 96 h, Ang II treatment (1 M) significantly decreased
the proliferative activity of HAECs (P<0.05), and this decrease was significantly reduced by treatment with telmisartan (20 zM). (B) Detection of IL-6 in
supernatants from different samples by ELISA after 96 h culture. (C) Detection of ET-1 in supernatants from different samples by ELISA after 96 h culture.
(D) Detection of MMP-9 in supernatants from different samples using ELISA after 96h culture. Ang II treatment (1 #M) significantly increased the concen-
trations of IL-6, ET-1 and MMP?9 in the supernatants compared with the control group (which was not treated with Ang II). IL-6, ET-1 and MMP-9 levels
were significantly lower in the group 5 compared with the group 4. “P<0.05 compared with the group control; *"P<0.05 compared with the group 1; 7P<0.05
compared with the group 4; ““P<0.05 compared with the group 2. siRNA, small interfering RNA; NC, negative control; ATIR, angiotensin type 1 receptor;

Ang II, angiotensin II; HAEC, human aortic endothelial cell; ET-1, endothelin-1; IL-6, interleukin-6; MMP9, matrix metalloproteinase 9.

Transfection of ATIR siRNA and treatment with telmisartan
for 72 h effectively alleviated the cytoplasmic retention of
YAP caused by Ang II (Fig. 4B and C; P<0.05). The current
immunostaining data supported the results of western blotting,
further indicating that Ang II promoted YAP phosphorylation
via binding to AT1R, thereby preventing YAP from entering
the nucleus.

Discussion

The present study demonstrated that Ang II binding to AT1R
promoted YAP phosphorylation, upregulated YAP cyto-
plasmic retention and decreased HAEC proliferation. After
quantifying ET1, MMP-9 and IL-6 expression levels, which are
markers of inflammation and EC injury (20,21), it was revealed
that Ang II may trigger EC inflammation via upregulation of
YAP phosphorylation. Furthermore, it was demonstrated that
blocking ATIR reduced the Ang II-mediated inhibition of
proliferation of VECs, downregulating YAP phosphorylation.

YAP is a well-characterized regulator of cell proliferation (12);
hence, the present results demonstrated that Ang II binding
with ATIR promoted YAP phosphorylation, which resulted in
VEC inflammation and inhibited proliferation. This indicated
that the ATIR-YAP signaling pathway serves an important
role in Ang II-mediated intimal inflammation. However, the
specific signaling pathway underlying this mechanism is yet
to be elucidated.

Notably, the present study revealed that the aforemen-
tioned Ang II/AT1R-mediated YAP phosphorylation was
inhibited following treatment with the specific ATIR inhibitor
telmisartan or transfection with an ATIR siRNA, which
initiated a change in YAP intracellular localization from
the nucleus to the cytoplasm. G protein-coupled receptor
binding to the G protein subclass of receptors (Ga,,,) typi-
cally activates YAP (22) and ATIR activates YAP in HEK293
cells (16); hence, it was expected that ATIR may have the
same effect in VECs. However, stimulation of ATIR with
Ang II resulted in the upregulation of p-YAP/YAP ratio in
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Figure 3. Ang II promotes ATIR expression and YAP phosphorylation (Serl127), and treatment with telmisartan or transfection with AT1R siRNA reverses
this effect. Grouping: Control group, HAECs only; group 1, HAECs with Ang II (1 #M) treatment; group 2, HAECs with Ang II (1 M) and siRNA NC
transfection; group 3, HAECs with Ang II (1 #M) and ATIR siRNA transfection; group 4, HAECs with Ang II (1 #M) and 1 1 DMSO; and group 5, HAECs
with Ang II (1 M) and the ARB 1 ul (20 mM) telmisartan treatment. (A) Western blot analysis of sets of six independent lysates from HAECs that were
untreated, treated with Ang II, treated with Ang IT and siRNA NC, treated with Ang IT and ATIR siRNA, treated with Ang Il and DMSO, or treated with Ang II
and telmisartan. Treatment with Ang II upregulated AT1R and p-YAP, and this effect was alleviated by transfection with an ATIR siRNA or treatment with
telmisartan. The ratio between (B) AT1R and GAPDH; (C) YAP and GAPDH; (D) p-YAP and GAPDH; and (E) p-YAP and YAP expression is presented.
Mean + SD. “P<0.05 vs. group control; “P<0.05 vs. group 1; P<0.05 vs. group 4; ““P<0.05 vs. HAECs + group 2. siRNA, small interfering RNA; NC,
negative control; ATIR, angiotensin type 1 receptor; Ang II, angiotensin II; HAEC, human aortic endothelial cell; ET-1, endothelin-1; IL-6, interleukin-6;
MMP9, matrix metalloproteinase 9; YAP, yes-associated protein; p-YAP, phosphorylated YAP.

VECs. Recent studies have revealed that Ang II increases EC
YAP phosphorylation (23), and that angiotensin-converting
enzyme 2 activation attenuates pulmonary vascular remod-
eling via the induction of pulmonary arterial cell apoptosis
by upregulating YAP phosphorylation (24). The present
results were consistent with these recent studies because they
indicated that Ang II increased YAP phosphorylation and
regulated VEC activity.

The vascular endothelium has wide-ranging functions
that maintain internal homeostasis. VECs form a monolayer
that serves as a barrier and separates the basal laminae from
the circulation, preventing thrombosis or hemorrhage (6).
Additionally, VECs produce and release vasoactive factors,
both relaxative and constrictive, to regulate vascular tone and
blood pressure (25). Elevation of Ang II is associated with
numerous cardiovascular diseases, including pathological
hypertrophy, atherosclerosis, aortic aneurysm, heart failure
and hypertension (26). In the current study, YAP was revealed
to influence the proliferation and inflammation of Ang II in
VECs, which should be accounted for in future investigations
regarding endothelial dysfunction.

It was revealed that Ang II promoted YAP phosphorylation
in VECs via binding to ATIR, leading to the downregula-
tion of VEC proliferation and VEC-mediated inflammation.
Therefore, it may be the case that Ang II damages ECs by
regulating YAP. An investigation into the hypothesis that
enhancing YAP dephosphorylation in VECs will help prevent
vascular intimal injury in vivo, should be conducted.

AD is one of the most severe cardiovascular diseases (27),
but its pathogenesis remains to be elucidated. Medical treat-
ment for AD primarily consists of controlling blood pressure,
but there are no clear guidelines for clinical drug use (4).
Therefore, investigation of AD pathogenesis and the genera-
tion of clinical recommendations may confer great benefit
on patients. In the present study, it was discovered that ARB
binds to ATIR on the surface of VECs, thereby regulating
downstream YAP and reducing the proinflammatory effects
of VECs. The present results suggest that treatment with
ARB may reduce VEC inflammation and increase their
proliferation. Notably, the effect of Ang II on endothelial
cells may contribute to AD pathogenesis because the primary
difference between AD and aortic aneurysm is the formation
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Figure 4. Ang II prevents YAP from entering the nucleus by binding to ATIR. Telmisartan and AT1R siRNA attenuated these effects and promoted YAP
into the nucleus. Grouping: Control group, HAECs only; group 1, HAECs with Ang IT (1 uM) treatment; group 2, HAECs with Ang II (1 M) and siRNA
NC transfection; group 3, HAECs with Ang II (1 M) and ATIR siRNA transfection; group 4, HAECs with Ang II (1 uM) and 1 1 DMSO; and group 5,
HAECs with Ang II (1 uM) and the ARB 1 ul (20 mM) telmisartan treatment. (A) Fluorescence staining of YAP (green) intracellular location of different
groups. Nuclei were labeled with DAPI (blue), and after 96 h of incubation, YAP was concentrated in the cytoplasm under the influence of Ang II. Telmisartan
treatment and AT1R siRNA transfection caused a large amount of YAP to enter the nucleus. (B) Ratio between the amount of YAP in the nucleus and the total
amount of intracellular YAP at 0 h. (C) Ratio between the amount of YAP in the nucleus and the total amount of intracellular YAP at 96 h. Mean + SD. “P<0.05
vs. the group control; AAP<0.05 vs. the group 1; #P<0.05 vs. the group 4; “4P<0.05 vs. the group 2. siRNA, small interfering RNA; NC, negative control; ATIR,
angiotensin type | receptor; Ang II, angiotensin II; HAEC, human aortic endothelial cell; YAP, yes-associated protein; p-YAP, phosphorylated YAP.

of intimal tears. Multiple studies have combined AD and
aortic aneurysm when studying disease mechanism (28,29);
however, the results of the present study indicate that this
may be inappropriate. Perhaps the two diseases share certain
pathological mechanisms, but understanding the mechanism
underlying intimal ruptures is key to elucidating the pathogen-
esis of AD. Therefore, in the present study, certain preliminary
explorations into the effect of Ang II on endometrial cells were
conducted; in order provide guidance for future animal experi-
ments on the formation of intimal tears in patients with AD.

The present study had some limitations. First, all experi-
ments were conducted in vitro, so in vivo studies are required
to further validate the findings. Second, the effects of YAP
overexpression and inhibition on VEC proliferation and
inflammation were not investigated due to technical reasons
and financial constraints. Further experiments to verify the
regulatory role of YAP in VEC proliferation and inflammation
should be conducted.

Overall, the present study revealed the integrated roles of
ATIR and YAP in regulating VEC proliferation and inflam-
mation in vascular intimal injury and provided an important
reference for future research concerning AD formation. The
role of YAP in VECs is an important focus for further study,
and may represent a promising target for future pharmaco-
logical intervention in vascular intimal injury.
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