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Abstract: miR-155 is a multifunctional post-translational modulator that participates in a variety of diseases.
However, the relationship between palmitic acid (PA), miR-155 and AT1R has yet to be fully explored in cardiovas-
cular diseases. In this study, we hypothesized that a post-translational mechanism of microRNAs regulated the
expression of ATAR in PA-treated VSMCs. First, we found that PA could accelerate the mitochondrial dysfunction
and DNA damage and induce VSMCs apoptosis in vitro. Next, abnormally expressed AT1R and miR-155 were simul-
taneously induced by PA in VSMCs. Intriguingly, bioinformatic analysis showed the potential miR-155 binding sites
within the 3’-UTR of AT1R in human VSMCs. Luciferase assays verified significantly reduced luciferase activity in
miR-155-transfected wild-type VSMCs compared with NC cells. In addition, miR-155 could inhibit PA-induced apop-
tosis and reverse PA-induced increase of AT1R in VSMCs. In conclusion, the results suggested that overexpressed
miR-155 inhibited PA-induced VSMCs dysfunction, and the underlying mechanism was mediated, at least partially,

through the suppression of AT1R expression.
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Introduction

Palmitic acid (PA) is the most common saturat-
ed free fatty acid and is known to induce vascu-
lar smooth muscle cells (VSMCs) dysfunction
that can lead to atherosclerosis (AS), hyperten-
sion and vascular restenosis [1]. In particular,
PA can induce apoptosis, oxidative stress and
inflammatory cytokines, such as C-reactive pro-
tein (CRP), tumor necrosis factor-a (TNF-x),
inducible nitric oxide synthase (iNOS) and inter-
leukin-6 (IL-6), all cytokines that aggravate the
vascular damage and cellular infiltration [2-4].
Moreover, a variety of cytokines and growth
factors activate their corresponding receptors
in VSMCs, which can activate cytoplasmic sig-
nal transduction pathways and induce dysfunc-
tion of VSMCs and finally lead to the progres-
sion of various cardiovascular diseases [5, 6].

miRNAs are endogenous non-coding RNAs, a
class of small non-coding (18-25 nucleotides),
and regulate the translation of messenger

RNAs (mRNASs) by binding to the target mRNAs
3’-untranslated regions (3’-UTR), which is an
important post-transcriptional gene down-regu-
lation mechanisms in cell growth and develop-
ment [7, 8]. Recent studies have demonstrated
that the pathogenic change in various of tis-
sues has been linked to miRNAs, and abnormal
miRNAs expression via various cell signaling
pathways regulate cancer development [9, 10].
A number of miRNAs have been identified as
markedly up- or down-regulated in atheroscle-
rosis development and progression [11-13].
miR-155 is a typical multi-functional miRNA
with distinct expression profiles and has a cru-
cial role in various physiological and pathologi-
cal processes, such as hematopoietic lineage
differentiation, immunity, inflammation, and
cancer [14, 15]. miR-155 attenuates the effect
of exogenous Ang ll-induced ERK1/2 activation
to reduce HUVEC damage and apoptosis [16].
Moreover, miR-155 inhibits angiotensin II-
induced VSMCs proliferation [2]. In the athero-
sclerotic plaque samples, the expression levels
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of miR-155 are significantly upregulated com-
pared with those in the normal control samples,
and miR-155 can modulate the cell prolifera-
tion by targeting endothelial nitric oxide syn-
thase in VSMCs [17]. However, the underly-
ing molecular mechanisms of miR-155 in
PA-induced VSMCs dysfunction via targeting
angiotensin Il type 1 receptor (AT1R) remains
unknown. The present study was undertaken
to determine the effects of miR-155 on the
PA-induced VSMCs dysfunction and also to
investigate the role of the ATAR signaling in this
process.

Materials and methods
Cell culture

The vascular smooth muscle cells (VSMCs)
were maintained in RPMI-1640 (Invitrogen,
USA) supplemented with 10% FBS (Invitrogen,
USA) at 37°C in a humidified incubator (Thermo,
USA), 5% CO,, 95% air atmosphere. The medi-
um was replenished every day.

Cell viability detection by CCK8

VSMCs (5.0 x 103/well) were plated and treat-
ed in 96-well plates (three wells per group) with
various concentrations of palmitic acid (Sigma,
USA) for 24 h, 48 h or 72 h respectively. 10 uL
of CCK8 (Beyotime, China) was added to the
cells, and the OD value of the cells was mea-
sured at 450 nm using an ELISA reader (BioTek,
USA) according to the manufacturer’s instruct-
ions.

Nitric oxide quantification

VSMCs (1.0 x 10%/well) were plated and treat-
ed in 96-well plates (three wells per group) and
were stimulated with palmitic acid or miR-155
mimics in the presence or absence. Forty-eight
hours later centrifugate to obtain the superna-
tant, and the level of nitric oxide was measured
by nitrite production using the Griess reagent
(Invitrogen, USA) at 540 nm using an ELISA
reader (BioTek, USA) according to the manufac-
turer’s instructions.

Detection of Ca®* concentrations

VSMCs were plated and treated in 12-well
plates and were incubated with PA to detect
changes in Ca?" levels. Cells were harvested
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and washed twice, and re-suspension in Indo
1/AM (3 pg/ml) at 37°C for 30 min and ana-
lyzed by flow cytometry (Becton Dickinson,
USA).

Determination of the mitochondrial membrane
potential

The mitochondrial membrane potential was
assessed using a fluorometric probe, DIOC6
(Molecular Probes). Briefly, cells were plated in
6-well culture dishes. After reaching conflu-
ence, cells were treated with PA. After incuba-
tion, cells were stained with DIOC6 (40 nM) for
15 min at 37°C. Cells were collected, washed
twice in PBS, and analyzed by FACScan flow
cytometry (Becton Dickinson, USA).

The comet assay

Briefly, fully frosted slides were precoated on
each end with 100 mL of 0.8% agarose in phos-
phate-buffered saline (pH = 7.4) and covered
with a 22 mm x 22 mm glass coverslip and left
at room temperature for 20 minutes. Then, 30
mL of the cell culture was mixed with 70 mL of
1% low-melting point agarose in phosphate-
buffered saline and maintained at 42°C on a
dry-bath incubator. The mixture was immedi-
ately spread onto each end of a precoated slide
and covered with a fresh glass coverslip, and
the comets were captured with an Olympus
microscope equipped with a CCD camera con-
nected to the fluorescent microscope.

Caspase-3 activity and cell apoptosis assay

VSMCs lysates were prepared and incubated
with anti-caspase 3. Immunocomplexes were
incubated with peptide substrate in assay buf-
fer for 2 h at 37°C. Release of p-nitroaniline
was measured at 405 nm using an ELISA read-
er (MD SpectraMax M5, USA) according to the
manufacturer’s instructions. Results signify
percent change in activity compared to untreat-
ed control.

Cell apoptosis was measured using an
Annexin-V and Propidium lodide (PI) Apoptosis
Detection Kit (Beyotime, China) by a flow cytom-
eter (Becton Dickinson, USA) according to the
guidelines. Quantitative assessment of apop-
totic cells was assessed by the terminal deoxy-
nucleotidyl transferase-mediated deoxyuridine
triphosphate nick endlabeling (TUNEL) method,
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which examines DNA-strand breaks during
apoptosis by using BD ApoAlertTM DNA Frag-
mentation Assay Kit. Cells were trypsinized,
fixed with 4% paraformaldehyde, and permea-
bilized with 0.1% Triton-X-100 in 0.1% sodiumci-
trate. After being washed, the cells were incu-
bated with the reaction mixture for 60 min at
37°C. Cells were immediately analyzed using
FACScan and the Cellquest program (Becton
Dickinson, USA).

Transfection of miR-155 mimics and inhibitor

The FAM modified 2’-OMe-oligonucleotides
were chemically synthesized and purified by
high-performance liquid chromatography (Gene
Pharma, Shanghai, China). The 2’-OMe-miR-155
mimics were composed of RNA duplexes with
the following sequence: 5-UUAAUGCUAAUC-
GUGAUAGGGGU-3'. The sequences of 2-OMe-
miR-155 inhibitor and 2’-Ome-scramble oligo-
nucleotides were as follows: 5-ACCCCUAUCA-
CGAUUAGCAUUAA-3’; and 5-CGUAGGCUAGU-
UGACGUAGGCGA-3'. Cells were transfected
using Lipofectamine2000 (Invitrogen, CA, USA)
at a final concentration of 50 nM or 100 nM. At
24 h post-transfection, the culture medium was
changed. After 12 hours, cells were harvested
for analysis.

Real time-polymerase chain reaction

RNA extraction was performed according to
the TRIzol manufacturer’s protocol (Invitrogen,
Carlsbad, CA, USA). Synthesis of cDNAs was
performed by reverse transcription reactions
with 4 pg of total RNA using moloney murine
leukemia virus reverse transcriptase (Invitro-
gen) with oligo dT (15) primers (Fermentas) as
described by the manufacturer. miR-155 level
was quantified by the mirVana qRT-PCR miRNA
detection kit (Ambion, Austin, USA) in conjunc-
tion with real-time PCR with SYBR Green. After
circle reaction, the threshold cycle (Ct) was
determined and relative miR-155 level was
calculated based on the Ct values and normal-
ized to UG level in each sample. PCR with the
following primers: AGT, Forward 5-CGAGTGG-
GAGAGGTTCTCAA-3’ and Reverse 5-CTCGTAG-
ATGGCGAACAGGA-3’; ACE, Forward 5-CCCATC-
TGCTAGGGAACATGT-3’" and Reverse 5-GGTGT-
CCCTGCTTTATCA-3’; AT1R, Forward 5’-CCATCA-
CCAGATCAAGTGCA-3’ and Reverse 5-TGGGGC-
AGTCATCTTGAATTCT-3’; GAPDH, Forward 5’-GC-
ACCGTCAAGCTGAGAAC-3’ and Reverse 5-TGG-
TGAAGACGCCAGTGGA-3..
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Western blotting

VSMCs were extracted in NP-40 buffer, fol-
lowed by 5-10 min boiling and centrifugation
to obtain the supernatant. Samples containing
30 pg of protein were separated on 10% SDS-
PAGE gel, transferred to nitrocellulose mem-
branes (Bio-Rad Laboratories, Hercules, CA,
USA). After saturation with 5% (w/v) non-fat dry
milk in TBS and 0.1% (w/v) Tween 20 (TBST),
the membranes were incubated with primary
antibodies: AT1R, iNOS, caspase3 and cas-
pase9 (Santa Cruz Biotechnoogy, CA, USA).
After three washes with TBST, The membranes
were next incubated with the appropriate HRP
(horseradish peroxidase)-conjugated antibody
visualized with chemiluminescence (Thermo,
USA).

Statistical analysis

The data from these experiments were report-
ed as mean + standard errors of mean (SEM)
for each group. All statistical analyses were
performed by using PRISM version 6.0 (Graph-
Pad). Inter-group differences were analyzed by
one-way ANOVA, and followed by Tukey’s multi-
ple comparison test as a post test to compare
the group means if overall P < 0.05. Differences
with P value of < 0.05 were considered statisti-
cally significant.

Results
PA induces VSMCs dysfunction

To determine whether PA regulated the prolif-
eration of VSMCs, we used the CCK-8 assay to
monitor cell viability. The results indicated that
the treatment of VSMCs with PA inhibited cell
proliferation in a time- and doe-dependent
manner, and the number of VSMCs was mark-
edly decreased 16.1%, 27.3% and 36.4 expo-
sure to PA for 72 h at the concentration of 0.1
mM, 0.5 mM and 1 mM respectively (Figure
1A). Next, we investigated whether PA induces
cell death through an apoptotic mechanism.
Annexin V-PI double-labeling was used for the
detection of PS externalization, a hallmark of
early phase of apoptosis. Consistent with the
CCK8 assay, the results showed that the pro-
portion of the apoptosis cells had gained in
the present of PA with a dose-dependent man-
ner (Figure 1B). Mitochondrial dysfunction and
DNA damage are involved in VSMCs prolifera-
tion inhibition and apoptosis [18, 19]. To fur-
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Figure 1. VSMCs were incubated with palmitic acid, and the cell viability was examined by CCK8 assay (A). VSMCs
were incubated with palmitic acid for 48 h, the percentage of apoptotic cells was analyzed by flow cytometrlc anal-
ysis of annexin V/PI double staining (B). VSMCs were incubated with palmitic acid for 48 h, the mitochondrial
membrane potential (C) and the release of Ca?* (D) were examined by flow cytometry. VSMCs were incubated with
palmitic acid for 48 h, and the cell DNA damage was measured by the comet assay (E). Values were expressed as
mean + SD, n = 3 in each group. *P < 0.05, **P < 0.01, "*P < 0.001 versus control group.

ther explore whether PA-induced cell apoptosis
was mediated through mitochondrial dysfunc-
tion and DNA damage. We determined the
mitochondrial membrane potential with the
mitochondria-sensitive dye, DiOC6, using flow
cytometry. As shown in Figure 1C, the loss of
the mitochondrial membrane potential in a
dose-dependent manner was observed when
the VSMCs was exposed to PA for 48 h. More-
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over, we assessed the effect of PA on the mobi-
lization of Ca?*. When VSMCs were treated with
PA, Ca? levels were significantly increased in
the present of PA as compared with the control
group (Figure 1D). The results demonstrated
that PA promoted the secretory dysfunction of
Ca? in VSMCs. Intriguingly, DNA damage had
been found in VSMCs with PA treatment, and
the tail length in the PA-treated group was
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Figure 2. VSMCs were incubated with palmitic acid, and mRNA expression of AGT, ACE and AT1R were analyzed by
real-time PCR (A). VSMCs were incubated with palmitic acid (0.5 mM) or Losartan (100 uM), and mRNA expression
of AGT, ACE and AT1R were analyzed by real-time PCR (B). VSMCs were incubated with palmitic acid or Losartan,
and protein expression of AT1R was analyzed by western blotting (C). Values were expressed as mean + SD, n =3 in
each group. "P < 0.05, P < 0.01, ""P < 0.001 versus control group. *P < 0.05, #P < 0.01 versus PA-treated group.
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Figure 3. Unsupervised hierarchical clustering of differentially expressed miRNAs (> 2-fold) in VSMC treated with
PA for 24 h. The figure is drawn by MeV software (version 4.2.6). Correlation similarity matrix and average linkage
algorithms are used in the cluster analysis. Each row represents an individual miRNA, and each column represents
different treatment. The dendrogram at the left side and the top displays similarity of expression among miRNAs
and samples individually. The color legend at the bottom represents the level of miRNA expression, with red indicat-
ing high expression levels and green indicating low expression levels (A). miR-155 was analyzed by real-time PCR in
control or PA-treated group at the different concentration for 24 hours (B). miR-155 was analyzed by real-time PCR
in control, PA-treated (0.5 mM) and losartan-treated (100 uM) group for 24 hours (C). Values were expressed as
mean + SD, n = 3 in each group. “*P < 0.01, *"P < 0.001 versus control group. #P < 0.01 versus PA-treated group.

markedly longer than in the control group The results showed that the mRNA expression
(Figure 1E). These results suggested that PA of AGT, ACE and AT1R was significantly incre-
could accelerate the mitochondrial dysfunction ased in a dose-dependent manner (Figure 2A).
and DNA damage in VSMCs. However, losartan treatment could reverse

PA-induced upregulated AGT, ACE and AT1R
PA upregulates RAS components expression MRNA expression in VSMCs (Figure 2B). These
in VSMCs results suggested that RAS signaling might be

involved in PA-induced VSMCs dysfunction in
In the present study, the mRNA expression of vitro. Furthermore, the protein expression of
RAS components, such as angiotensinogen AT1R was measured by western blotting when
(AGT), angiotensin-converting enzyme (ACE) the VSMCs were exposed to PA for 48 h. As
and AT1R were measured by real-time PCR shown in Figure 2C, AT1R protein expression
when the VSMCs were exposed to PA for 48 h. was significantly increased in PA-treated groups
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Figure 4. Schematic representation of the putative miR-155 binding site in the AT1R 3’UTR as in Targetscan (A) and
luciferase activity assay (B). mRNA (C) and protein expression of ATAR (D) were analyzed by real-time PCR or western
blotting, respectively, in VSMCs with miR-155 mimics or g miR-155 inhibitor. Values were expressed as mean + SEM,
n = 3in each group. P < 0.05, **P < 0.01 versus control group.

as compared to control group. However, losar-
tan treatment could reverse PA-induced upreg-
ulated AT1R protein expression in VSMCs.

PA regulates miR-155 expression in VSMCs

Previous studies show that various miRNAs
play key roles in regulating VSMCs differentia-
tion, proliferation and apoptosis [20, 21], but
the involvement of miRNAs in PA-mediated
effects in VSMC is still largely unknown. To
identify differentially expressed miRNAs in
response to PA in cultured VSMCs, we per-
formed microarray assay with small RNA librar-
ies generated using total RNA extracted from
control group or PA-stimulated (0.1, 0.5 or 1
mM) VSMCs for 24 hours. We found that miR-
155 was significantly lowly expressed in
PA-treated groups as compared to control
group (Figure 3A). Among the PA-induced miR-
NAs, we concluded that miR-155 might be
closely related to VSMCs dysfunction in the
present of PA. miR-155 has been reported to
inhibit angiotensin ll-induced VSMCs prolifera-
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tion and regulate AT1R expression and pheno-
typic differentiation in vascular adventitial fibro-
blasts [2, 15, 16]. Therefore, we further investi-
gated the functional roles of miR-155 in VSMCs
when they were exposed to PA. The does-
dependent experiments showed that PA mark-
edly suppressed miR-155 expression in VSMCs
(Figure 3B). However, losartan treatment could
reverse PA-induced downregulated miR-155
levels in VSMCs (Figure 3C).

miR-155 interferes with ATR1 expression

According to the miRBase Target database
(http://www.mirbase.org), we found the poten-
tial miRNA-155 binding sites within the 3’-UTR
of ATAR in human sapiens (Figure 4A). To verify
if ATAR is a direct target of miR-155, we cloned
the the 3-UTR of the wild-type or mutant-type
AT1R gene and co-transfected it along with
miR-155 or NC oligonucleotides into VSMCs.
Luciferase assays were performed 24 hours
post-transfection. Results showed significantly
reduced luciferase activity in miR-155-trans-
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Figure 5. VSMCs were transfected with miR-155 mimics or inhibitor in the present of PA for 48 hours, and the NO concentration was detected by ELISA assay (A). The
protein expression of iINOS was measured by western blotting (B). VSMCs were transfected with miR-155 mimics or inhibitor in the present of PA for 48 hours, and
the caspase3 concentration was detected by ELISA assay (C), Triphosphate nick-end labeling (TUNEL) staining (D) were measured by flow cytometry, caspase3 and
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caspase9 protein expression were measured by western blotting (E). VSMCs were transfected with miR-155 mimics
or inhibitor in the present of PA for 48 hours, mRNA (F) and protein (G) expression of ATAR was analyzed by real-time

PCR and western blotting respectively.

fected cells compared with NC cells. In con-
trast, co-transfection miRNA-155 into AT1R
mutant-type 3’-UTR cells, the luciferase activity
did not show significant difference compared
with NC group (Figure 4B). Next, we observed
that transfection of VSMCs with miR-155 mimic
oligonucleotides or miR-155 inhibitors signifi-
cantly downregulated or upregulated, respec-
tively, both ATAR mRNA (Figure 4C) and protein
(Figure 4D) levels.

Overexpressed miR-155 inhibits PA-induced
VSMCs dysfunction via targeting AT1R

To assess PA-induced secretory dysfunction of
VSMCs and the modulation effect of miRNA-
155, we measured the levels of NO and iNOS in
VSMCs. As expected, the levels of NO and iNOS
were significantly increased when the VSMCs
were exposed to PA at the concentration of 0.5
mM. However, VSMCs transfected with miR-
155 for 48 hours reversed the increased level
of NO and iNOS in VSMCs (Figure 5A and 5B).
Moreover, we examined whether overexpressed
miR-155 inhibited PA-induced VSMCs apopto-
sis. Caspase-3 activity assay and triphosphate
nick-end labeling (TUNEL) staining were mea-
sured after VSMCs exposure to PA for 48 h. The
results indicated that the VSMCs with PA treat-
ment showed significant increased caspase-3
activity. In the contrast to that VSMCs trans-
fected with miR-155 mimics suppressed PA-
induced increased caspase-3 activity (Figure
5C). TUNEL staining showed that PA-treated
induced cell apoptosis, and miR-155 mimics
suppressed PA-induced apoptosis in VSMCs
(Figure 5D). Western blotting confirmed that
caspase3 and caspase9 protein expression
were significantly upregulated in PA-treated
group as compared to control group. However,
overexpressed miR-155 reversed PA-induced
upregulated caspase3 and caspase9 protein
expression in VSMCs (Figure 5E). To determine
whether ATAR was involved in miR-155 inhibi-
tion PA-induced VSMCs dysfunction, we used
real-time PCR and western blotting to examine
ATIR mRNA and protein expression in PA-
treated or miR-155-overexpressed VSMCs. The
mMRNA and protein expression of AT1R were sig-
nificantly increased in PA-treated group as com-
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pared to control group. However, overexpressed
miR-155 could reverse PA-induced increase
of ATAR in VSMCs (Figure 5F and 5G). These
results suggested that overexpressed miR-155
inhibited PA-induced VSMCs dysfunction, and
the underlying mechanism was mediated, at
least partially, through the suppression of AT1R
expression.

Discussion

Our data suggest that miR-155 is involved in
PA-induced VSMCs dysfunction. Previous stud-
ies suggest that the exogenous overexpression
of miR-155 significantly enhances cell prolifera-
tion by inhibiting apoptosis in human aortic
SMCs (HASMCs), and it also promoted the
migratory ability of the cells [17]. Moreover,
miR-155 has been shown to be highly expressed
in HUVECs and VSMCs, and AT1R has been
shown to be a target of miR-155. By targeting
AT1R, miR-155 decreases HUVECs and VSMCs
migration in response to Ang Il [2, 22]. Sub-
sequently, miR-155 is being postulated and
proposed in the etiology of AS [2]. Although AS
development appears to be the result of multi-
ple factors, a particularly important risk factor
in the pathogenesis of AS is saturated free fatty
acid, which contributes to VSMCs dysfunction
[1, 23]. As a major component of dietary satu-
rated fat and 20% of the total serum free fatty
acids, PA has cytokine-like properties and
induces inflammatory response and oxidant
[24]. During the development of AS, PA pro-
motes VSMC migration, proliferation, apoptosis
and phenotype translation, as well as the
secretion and expression of many kinds of
pro-inflammatory cytokines, growth factors and
extracellular matrix proteins [1]. Therefore, PA
and VSMCs have important pathophysiological
roles in the formation and development of AS.
However, the underlying molecular mecha-
nisms of MiR-155 in PA-induced VSMC dysfunc-
tion by targeting AT1R remains to be deter-
mined.

miRNAs function as critical regulators of pro-
tein expression by binding to the 3’-UTRs of tar-
get mRNAs result in inhibition of protein trans-
lation in mammalian cells [25, 26]. In this study,
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we found the potential miRNA-155 binding sites
within the 3’-UTR of ATAR in human sapiens.
The following a dual luciferase reporter assay
manifested that miR-155 regulated luciferase
expression by interacting with the 3-UTR of
AT1R in VSMCs. Moreover, our studies indicat-
ed that ATAR expression was simultaneously
suppressed by overexpressed miR-155 at the
transcriptional and translational level. In human
primary lung fibroblasts, transfection of miR-
155 reduces endogenous expression of hAT1R
compared with non-transfected cells [27]. In
the vascular adventitial fibroblasts, AT1R ex-
pression was reduced by miR-155 at the trans-
lational, not transcriptional level [17]. These
results suggest that miR-155-mediated trans-
lational repression of AT1R can play a vital role
in cardiovascular diseases.

miR-155 is found within the BIC gene on
Chromosome 16 in mouse and Chromosome
21 in human [28]. miR-155 is a multifunctional
signal miRNA, which has been reported to play
a critical role in various physiological and path-
ological processes such as immunity, inflam-
mation, cancer and cardiovascular disease [2].
In our work, we investigated the functional
roles of miR-155 in VSMCs when they were
exposed to PA. The does-dependent experi-
ments showed that PA markedly suppressed
miR-155 expression in VSMCs, and losartan
treatment could reverse PA-induced downregu-
lated miR-155 levels in VSMCs. Moreover, PA
induced cell apoptosis was mediated through
mitochondrial dysfunction and DNA damage,
which was confirmed by the loss of the mito-
chondrial membrane potential, the promotion
of the Ca?" secretion and the tail length in
VSMCs. Interestingly, overexpressed miR-155
reversed PA-induced dysfunction and apopto-
sis in VSMCs. Meanwhile, we hypothesized that
a post-translational mechanism might exist for
dysfunction and apoptosis in VSMCs, which
could be regulated by miRNAs in the present of
PA. By using PicTar, TargetScan, and miRBase
database and microarray assay, we found that
miR-155 was a regulator of AT1R through the
predicted binding sites in its 3-UTR. In vitro
experiment indicated that the mRNA and pro-
tein expression of AT1R were significantly incre-
ased in PA-treated group as compared to con-
trol group, and overexpressed miR-155 could
reverse PA-induced increase of ATAR in VSMCs.
Therefore, we have reason to believe that over-
expressed miR-155 inhibits PA-induced VSMCs

21211

dysfunction, and the underlying mechanism is
mediated, at least partially, through the sup-
pression of ATAR expression.
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