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Abstract
Background: The cause of atherosclerosis is not known, and therefore the current treatment options are
limited. In the present study, we aimed to investigate the effects of Phoenixin 20 and its receptor G
protein-coupled receptor 173 (GPR173) against ox-LDL- induced endothelial dysfunction.

Materials and Methods: Human aortic endothelial cells (HAECs) were treated with 10 μg/ml ox-LDL in the
presence or absence of phoenixin 20. Gene expression of GPR173, ICAM-1, VCAM-1, IL-1β, IL-8, MCP-1,
and NOX-4 were measured by real time PCR. Protein expression was assayed by western blot analysis.
Secretions of pro-in�ammatory cytokines were measured by ELISA. The attachment of THP-1 monocytes
to HAECs was detected using calcein-AM staining. Transcriptional activity of NF-κB was measured using
dual-luciferase reporter assay.

Results: Our �ndings indicate that ox-LDL signi�cantly lowered the expression of GPR173 in HAECs and
triggered an increase in ROS, NOX-4, and proin�ammatory cytokine expression. Importantly, we
demonstrate that agonism of GPR173 using phoenixin 20 signi�cantly ameliorated these harmful effects
of ox-LDL. We also show that agonism of GPR173 can prevent the attachment of monocytes to
endothelial cells, which is an important therapeutic approach to prevent atherogenesis.

Conclusion: Here, for the �rst time to our knowledge, we provide a basis for future research on the role of
GPR173 as a new potential treatment against atherosclerosis.

1. Introduction
During the development of atherosclerosis, monocytes attach to the arterial walls and form a plaque
buildup. This process, as the main event of atherogenesis, can cause the cessation of arterial blood �ow
and the formation of blood clots in the later stages. However, little about this process is understood. It is
estimated that by 2020 over 50 million people will suffer from cardiovascular diseases such as
atherosclerosis. By some estimates, almost all adults already suffer from atherosclerosis to some degree
[1]. Thus, it is of great importance to research potential treatments for atherosclerosis and similar
diseases. The pleiotropic peptide phoenixin 20 is part of the C4orf52 C-terminus family and is found in a
diverse range of species, with few variations. Currently, phoenixin 20 is recognized as having a possible
link to a range of bene�cial effects, such as reduced anxiety and improved memory, as well as a role in
the gut-brain axis [2]. Through its wide-ranging effects and impressive potential to ameliorate various
aspects of disease, we identi�ed this protein as a possible treatment for atherosclerosis. In order to test
the potential antiatherosclerotic properties of phoenixin 20, we used oxidized low-density lipoprotein (ox-
LDL) as a catalyst to simulate atherogenesis in an in vitro model using human aortic endothelial cells
(HAECs). Ox-LDL has been shown to induce atherogenesis by triggering the release of proin�ammatory
cytokines and chemokines, inducing oxidative stress, and initiating crosstalk between various cellular
signaling pathways via speci�c receptors [3].
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G protein-coupled receptors (GPCRs) have recently emerged as a promising class of speci�c targets to
modulate disease activity. In this study, we demonstrate that G protein-coupled receptor 173 (GPR173),
which had previously only been linked to the the activity of the hypothalamus, is expressed in HAECs
(Stein et al., 2016). We also found that GPR173 expression was diminished upon exposure to ox-LDL,
thereby indicating a potential role of GPR173 in ox-LDL-mediated atherogenesis. To con�rm this
connection, we employed the speci�c GPR173 agonist phoenixin 20. We studied the effects of GPR173
agonism on the rate of attachment of monocytes to HAECs induced by ox-LDL and found that phoenixin
20 did, in fact, greatly inhibit this process. A 2016 study suggested that ox-LDL levels are signi�cantly
induced by NADPH oxidases [4]. Therefore, we also investigated the role of GPR173 in the production of
NADPH oxidase 4 (NOX-4) and found that ox-LDL increased NOX-4 production. These �ndings together
suggest a possible positive feedback loop between the two factors. Taking into consideration the role of
increased levels of ROS in the production of proin�ammatory cytokines, we investigated the involvement
of GPR173 in ox-LDL-induced oxidative stress. Numerous studies have focused on the role of oxidative
stress in atherogenesis [5, 6], but there is little research regarding the role of speci�c GPCRs in speci�c cell
types in terms of oxidative stress. Here, we found that the introduction of phoenixin 20 reduced the
production of ROS in HAECs. As oxidative stress upregulates cytokine production, which initiates a cycle
of chronic in�ammation, the next focus of our study was the effect of phoenixin 20 on the overproduction
of ROS, proin�ammatory cytokines, and chemokines induced by ox-LDL. We found that IL-1β, IL-8, and
MCP-1 levels were all increased upon exposure to ox-LDL, but diminished under the in�uence of
phoenixin 20. Previous studies have con�rmed this process and have found high levels of these and
other cytokines in atherosclerotic plaque [7], as well as in mouse model experiments [8]. We, therefore,
believe that phoenixin 20 may have signi�cant treatment potential against the development of
atherosclerosis.

2. Materials And Methods

2.1. Cell culture, treatment
HAECs were from ATCC (USA) and maintained with EGM-2 BulletKit (Lonza, Switzerland) supplemented
with 5% FBS (Gibco, USA) and an antibiotic mixture. Cells were maintained in a Humidi�ed incubator with
5% CO2 at 37 °C. Phoenixin 20 was dissolved in dimethyl sulfoxide (DMSO). HAECs were stimulated with
10 µg/ml ox-LDL (Yiyuan Biotechnologies, China) with or without phoenixin 20 (10, 20 nM) for 24 h.

2.2. Quantitative real-time PCR
Total RNAs in HAECs were extracted using Qiazol reagent (Qiagen, Germany). About 1 µg of total isolated
RNA was used to generate cDNA with a cDNA Reverse Transcription Kit (Bio-Rad, USA) through reverse
transcription PCR (RT-PCR). Synthesized cDNA was used for real-time PCR to measure the expression of
the target genes using iQTM SYBR Green Supermix (Bio-Rad, USA). The primer sequences are shown in
Table 1.

2.3. Western blot analysis
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After the necessary stimulation, cell lysates from HAECs were prepared with RIPA lysis (Thermo Fisher
Scienti�c, USA) buffer containing protease inhibitor cocktail (Sigma-Aldrich, USA). For determination of
nuclear levels of NF-κB p65, nuclear fractions of HAECs were extracted using a Nuclear/Cytosol
Fractionation kit (Thermo Fisher Scienti�c, USA). Then, 20 µg of extracted proteins were loaded onto 10%
SDS-PAGE and electronically transferred onto PVDF membranes (Bio-Rad, USA). A blocking buffer
containing 5% non-fat milk was used to eliminate non-speci�c binding sites on the membranes. The
membranes were then probed with primary antibodies and HRP-conjugated secondary antibody. Immuno-
bands were visualized using an ECL kit (Thermo Fisher Scienti�c, USA). The following antibodies were
used in this study: anti-GPR173 (1:500, #ab136255, Abcam, USA); anti-β-acitn (1:5000, #sc-47778, Santa
Cruz Biotechnology, USA); anti-NOX4 (1:1500, #NB110-58849, Novus Biologicals, USA); anti-NF-κB p65
(1:2000, #sc-8008, Santa Cruz Biotechnology, USA); anti-lamin B1 (1:5000, #ab16048, Abcam, USA).

2.4. Attachment of THP-1 monocytes to endothelial cells
HAECs were cultured with 10 µg/ml ox-LDL with or without phoenixin 20 (10, 20 nM) for 24 h. THP-1
monocytes were stained with 2 µM calcein-AM (Sigma-Aldrich, USA) for 30 min at 37 °C. Stained THP-1
monocytes at a density of 5 × 106 cells/ml were added to the HAEC culture monolayer and maintained for
2 h. Unattached THP-1 cells were then washed away. Green �uorescence was detected using a
�uorescence microscope.

2.5. ELISA
After the necessary stimulation, cells were lysed. The cell lysate was used for ELISA analysis to examine
the expression of ICAM-1 and VCAM-1. Meanwhile, the cell supernatant was collected for the ELISA
analysis of secretions of IL-1β, IL-8, and MCP-1. ELISA kits were obtained from R&D Systems, USA.

2.6. Dihydroethidium (DHE) staining
The level of ROS in HAECs was assessed by dihydroethidium (DHE) staining. After the necessary
treatment, cells were washed 3 times with PBS and loaded with DHE (Thermo Fisher Scienti�c, USA)
(10 µM) for 30 min in an incubator at 37 °C in darkness. After carefully washing 3 times, red �uoresce
was observed under a �uorescence microscope. Five random �elds were selected in each well to
calculate the �uorescent density of DHE.

2.7. Dual-luciferase reporter assay
Cells were co-transfected with 400 ng NF-kB luciferase reporter (Clontech, USA) and 5 ng pRL-TK renilla
luciferase (Clontech, USA) using Lipofectamine 2000 (Invitrogen, USA). At 24 h post transfection, cells
were stimulated with 10 µg/ml ox-LDL with or without phoenixin 20 (10, 20 nM) for 24 h. Cells were then
lysed, and the luciferase activity was measured with a Dual-Luciferase Assay Kit (Promega, USA).

2.8 Immunostaining of GPR173
SH-SY5Y cells and HAECs were washed and �xed with 4% paraformaldehyde for 15 minutes on ice. Cells
were then blocked by culturing with 5% goat serum for 1 h at room temperature, and sequentially
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incubated with the primary GPR173 antibody overnight and Alaxa-488 secondary antibody (Invitrogen,
USA) for 1 h in the darkness. The cells were then counterstained with DAPI. Fluorescent signals were
visualized with a �uorescent microscope.

2.9. Statistical analysis
Experimental data are shown as the mean ± S.E.M. Statistical analysis was performed with ANOVA. P < 
0.05 was considered statistically signi�cant.

3. Results

3.1 GPR173 is strongly expressed in HAECs and is reduced
by ox-LDL
We theorized that GPR173 might play a regulatory role in HAECs, so we tested for the presence of this
receptor in those same cells using SH-SY5Y cells as a positive control. We found that HAECs have
moderate expression of GPR173 at both the mRNA (Fig. 1A) and protein levels (Fig. 1B by western blot
analysis, Fig. 1C by immunostaining). Next, we went on to explore the effect of ox-LDL on this receptor by
testing the levels of GPR173 expression in two regards—in its mRNA expression, via real-time PCR
analysis, and in its protein expression, via western blot analysis. We found that when ox-LDL was
introduced, GPR173 expression was signi�cantly reduced in both tested aspects. For GPR173 mRNA, we
found that GPR173 expression was reduced to 67%, 46%, and 32% by the three doses of ox-LDL,
respectively (Fig. 2). At the protein level, GPR173 expression was reduced to 68%, 51%, and 36%,
respectively (Fig. 2).

3.2 Phoenixin 20 reduces ox-LDL-induced monocyte
attachment to endothelial cells
In order to examine the eligibility of the speci�c GPR173 agonist phoenixin 20 as a potential treatment for
atherosclerosis, we investigated the potential regulatory effect of GPR173 activation on various
molecular events. The effects of phoenixin 20 on cell viability are shown in supplementary Fig. 1. First,
we determined the effect of GPR173 on the attachment of monocytes to HAECs. The number of attached
THP-1 monocytes increased to approximately 4.5-fold when the cells were only introduced to ox-LDL
10 µg/ml (Fig. 3) alone, an increase of approximately 2.5-fold when introduced to ox-LDL 10 µg/ml and
10 nM phoenixin 20 (Fig. 3), and an increase of approximately 2-fold when introduced to ox-LDL
10 µg/ml and phoenixin 20 20 nM (Fig. 3). Therefore, phoenixin 20 was shown to signi�cantly decrease
ox-LDL-induced THP-1 monocyte adherence.

To clarify the mechanism behind this bene�cial effect of phoenixin 20, we next investigated the
involvement of the two major cellular adhesion molecules, ICAM-1 and VCAM-1. We determined that
indeed the increase in THP-1 attachment happened alongside an increase in the levels of ICAM-1 and
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VCAM-1 triggered by ox-LDL. Expression of ICAM-1 and VCAM-1 was measured at the mRNA level with
data collected via real-time PCR analysis, and at the protein level with data collected via ELISA analysis.
The mRNA expression of ICAM-1 increased to approximately 8-fold in the presence of ox-LDL, but with
the addition of phoenixin 20, this increase was cut in half by a dose of 10 nM (Fig. 4) and, signi�cantly,
reduced to only 2-fold by the 20 nM dose (Fig. 4). The mRNA expression of VCAM-1 increased
approximately 7.5-fold by the presence of ox-LDL, while with the addition of the two doses of phoenixin
20 suppressed this increase to only 3.5-fold and 2-fold, respectively (Fig. 4). Consistently, western blot
analysis revealed that ox-LDL treatment signi�cantly increased the expression of ICAM-1 and VCAM-1,
which was blocked by phoenixin 20 in a dose dependent manner (Fig. 4).

3.3 Phoenixin 20 ameliorates ox-LDL-induced expression of
proin�ammatory cytokines
Overproduction of cytokines and chemokines is linked to endothelial dysfunction and in�ammatory
issues play a causal role in atherosclerosis. Thus, we found it signi�cant to study the effects of GPR173
agonism on ox-LDL-induced expression of the pro-in�ammatory cytokines IL-1β, IL-8, and MCP-1. We
used real-time PCR and ELISA analyses to assess the change in expression of these cytokines. The
mRNA results were as follows: IL-1β levels increased approximately 5-fold when HAECs were incubated
with ox-LDL alone, but the two doses of phoenixin 20 reduced this increase to approximately 3-fold and
1.5-fold, respectively (Fig. 5). IL-8 levels increased by approximately 6-fold when HAECs were incubated
with ox-LDL alone, while the introduction of the two doses of phoenixin 20 limited IL-8 expression to only
approximately 3-fold and 1.5-fold, respectively (Fig. 5). MCP-1 levels increased approximately 7-fold when
HAECs were incubated with ox-LDL alone, with the two doses of phoenixin 20 reducing this increase to
approximately 3.5-fold and 2-fold, respectively (Fig. 5). Next, the protein level determined by ELISA
analysis were as follows: IL-1β levels increased by approximately 4-fold when HAECs were incubated with
ox-LDL alone, with the two doses of phoenixin 20 reducing these numbers to approximately 2-fold and
one 1.5-fold (Fig. 5), respectively. Levels of IL-8 increased approximately 4.5-fold when HAECs were
incubated with ox-LDL alone and were reduced to approximately 2.5-fold and 2-fold by the two doses of
phoenixin 20, respectively (Fig. 5). Finally, MCP-1 levels increased approximately 6-fold when HAECs were
incubated with ox-LDL alone, while the two doses of phoenixin 20 reduced the increase to only
approximately 3-fold and 2-fold, respectively (Fig. 5).

3.4 Phoenixin 20 ameliorates ox-LDL-induced oxidative
stress
Although the production of ROS plays a role in normal cell function and proliferation, excessive ROS
production can shatter the oxidant/antioxidant balance, thereby leading to endothelial dysfunction and
oxidative stress. We decided to study the effects of phoenixin 20 on ox-LDL-induced production of ROS to
determine whether agonism of GPR173 can alleviate oxidative stress. DHE staining was used to
determine the levels of ROS. When HAECs were incubated with ox-LDL alone, the level of ROS increased
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approximately 4-fold, while the two doses of phoenixin 20 reduced this increase in ROS to only
approximately 2-fold and 1.5-fold, respectively (Fig. 6).

NOX-4 plays a signi�cant role in oxidative stress and the pathogenesis of atherosclerosis. We tested the
effects of GPR173 agonism on the expression of NOX-4. At the mRNA level, NOX-4 expression increased
approximately 4-fold in the presence of ox-LDL alone, while with the addition of the two doses of
phoenixin 20, this increase was reduced to only approximately 2.5-fold and 1.5-fold, respectively (Fig. 7).
At the protein level, NOX-4 expression increased approximately 3.5-fold when incubated with ox-LDL
alone, while the two doses of phoenixin 20 reduced this increase to only approximately 2-fold and 1.5-
fold, respectively (Fig. 7).

3.5 The effects of phoenixin 20 are mediated through the
NF-κB signaling pathway
The increase of activity of NF-κB is known to cause a cascade of deleterious effects including
overproduction of proin�ammatory cytokines. Thus, we assessed the effects of GPR173 agonism by
phoenixin 20 on ox-LDL-induced nuclear translocation of NF-κB p65 and luciferase activity of NF-κB.
When incubated with ox-LDL alone, nuclear levels of NF-κB p65 increased approximately 4-fold, while the
addition of the two doses of phoenixin 20 reduced this increase to only approximately 2-fold and 1.5-fold,
respectively (Fig. 8). When incubated with ox-LDL alone, the luciferase activity of NF-κB increased
approximately 87-fold, which was reduced to only approximately 37-fold and 15-fold by the two doses of
phoenixin 20, respectively (Fig. 8).

4. Discussion
Although the treatment of atherosclerosis remains challenging due to the seeming ambiguity of its
causes, new studies on various treatment potentials contribute to a growing understanding of what
aspects induce the development of this disease. Many treatment potentials for atherosclerosis are
currently being researched with varying results. A recent study used lixisenatide on the GLP-1 receptor as
a treatment for atherosclerosis and type 2 diabetes and found that this activation aided in reducing
proin�ammatory cell absorption and neutralizing plaque buildup [9]. We established in our research that
GPR173 plays a role in the effects of ox-LDL on HAECs, which is a new �nding as in the past it was linked
to the reproductive effect of phoenixin [10]. As we found GPR173 to be expressed in HAECs and
downregulated in response to ox-LDL, we theorized that it might play a regulatory role in atherogenesis,
making it a signi�cant player as a potential treatment for atherosclerosis. The speci�c GPR173 agonist
phoenixin 20 was found to play a signi�cant role in reducing THP-1 monocyte attachment to HAECs,
which we demonstrate to likely be due to the reduced expression of the key adhesion molecules VCAM-1
and ICAM-1. These adhesion molecules have been found in previous research to be a major cause of
atherogenesis, and inhibiting their expression has been shown to greatly reduce the formation of aortic
plaque buildup [11, 12].
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Monocyte attachment has been presented by previous researchers as playing a signi�cant role in
atherosclerosis and has been proposed as a primary treatment target [13]. In light of our results showing
that phoenixin 20 signi�cantly reduced the rate of attachment of monocytes to endothelial cells, we
believe that GPR173 has great promise as a therapeutic candidate in this regard. Proin�ammatory
cytokines are another signi�cant causative factor in the progression of many diseases, including
atherosclerosis. In the present study, we focused on the effect of GPR173 agonism on the expression of
IL-8, IL-1β, and MCP-1 induced by ox-LDL. IL-8 has been found to be an important predictor of mortality
rates in another related disease, acute coronary syndrome [14]. Furthermore, MCP-1 has been previously
identi�ed as playing a signi�cant role in atherosclerosis by recruiting immune cells to invade the arterial
wall, while the presence of IL-1β has been identi�ed to signi�cantly promote atherogenesis by triggering
the in�ammatory response as well as acting as a signaling molecule [15, 16]. In our research, we found
that the addition of phoenixin 20 signi�cantly alleviated the increase in the levels of IL-8, IL-1β, and MCP-
1 induced by ox-LDL. Consistently, a recent study demonstrates that the activation of GPR173 by
phoenixin-20 exerts a robust anti-in�ammatory effect in dental pulp cells by reducing the expression of
proin�ammatory cytokines, cell adhesion molecules, MMP-2, and MMP-9 [17]. NOX-4, which is present in
mitochondria and localizes to membranes, has been shown to be a major source of ROS in endothelial
cells. NOX-4 plays a direct role in modulating the production of mitochondrial ROS within the
mitochondrial membrane by affecting the respiratory chain or in�uencing other ROS-producing enzymes.
Additionally, NOX-4 could regulate cytosolic ROS, thereby leading to increased mitochondrial ROS
production by opening the mitochondrial permeability transition pore. In the current study, we found that
phoenixin 20 could reduce the expression of NOX-4 and intracellular levels of ROS, suggesting that
mitochondria might play an important role in mediating the protective effects of phoenixin 20 in HAECs.

The activation of GPR173 by its natural ligand Phoenixin-20 exhibits robust anti-in�ammatory effects in
dental pulp cells Oxidative stress is another aspect of atherosclerosis which has been previously noted
for its integral role in promoting endothelial cell dysfunction. We found that ox-LDL-induced production of
ROS was signi�cantly reduced in the presence of phoenixin 20, and previous studies have also come to
similar conclusions [18, 19]. Similarly, NOX-4 levels are recognized to contribute to the complications of
atherosclerosis and a reduction in its expression has been noted as a potential treatment [20, 21]. Due to
the role of NF-κB role as a critical in�ammatory signaling complex that drives the creation of
in�ammatory cytokines, among other functions, it is of great value to understand the effect of GPR173
agonism by phoenixin 20 on its action. We found that ox-LDL-induced overexpression of NF-κB was
reduced under the in�uence of phoenixin 20. While ox-LDL has been shown to activate NF-κB, research
has shown that may occur through the ERK-RSK pathway [22]. It has also been widely explored as a
potential treatment target against atherosclerosis [23, 24]. In the present study, we demonstrated the
treatment potential of the speci�c GPR173 agonist phoenixin 20 by investigating its role in mediating the
expression of various molecules involved in ox-LDL-induced atherogenesis. Our �ndings show that
phoenixin 20 has the ability to regulate several important factors which are proven or thought to
contribute to atherosclerosis, such as overproduction of proin�ammatory cytokines, increased production
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of ROS, and activation of NF-κB in HAECs. We also found that perhaps most importantly of all, phoenixin
20 signi�cantly ameliorated monocyte attachment to artery walls.

A variety of risk factors have been associated with the pathogenesis of atherosclerosis, including
genetics, ageing, and obesity [25]. In addition to ox-LDL, several other toxins, such as pro-in�ammatory
cytokines and reactive oxygen species (ROS), are reported to play a critical role in the pathophysiology of
atherosclerosis [26]. The main limitation of the current study is that we only investigated the bene�cial
effects of phoenixin 20 in an ox-LDL-stimulated endothelial cell culture model. It should be noted that the
pathological mechanism of atherosclerosis is complicated and needs to be elucidated. Therefore, further
research with animal models or possible clinical trials will help to verify the atheroprotective effects of
phoenixin 20 and the physiological function of GPR173 in cardiovascular diseases.

Conclusion
Our results suggest that the activation of GPR173 using its natural ligand Phoenixin-20 might have a
bene�cial effect against ox-LDL- induced endothelial dysfunction. We provide a basis for future research
on the role of GPR173 as a new potential therapeutic target against atherosclerosis.
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Figure 1

GPR173 is expressed in HAECs. Human SH-SY5Y cells were used as a positive control. (A). Reverse
transcription PCR (RT-PCR) analysis of GPR173; (B). Western blot analysis of GPR173; (C).
Immunostaining of GPR173; Scale bar, 50 μm.
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Figure 2

Ox-LDL reduced the expression of GPR173 in HAECs. Cells were treated with ox-LDL at the concentrations
of 5, 10, 20 μg/ml. (A). mRNA expression of GPR173; (B). Protein levels of GPR173. Control, DMSO group
(**, ***, ****, P<0.01, 0.001, 0.0001 vs control group).



Page 16/19

Figure 3

Activation of GPR173 with Phoenixin 20 attenuated ox-LDL-induced attachment of THP-1 monocytes to
HAECs. HAECs were stimulated with 10 μg/ml ox-LDL with or without Phoenixin 20 (10, 20 nM) for 24 h.
The attachment of THP-1 monocytes to HAECs was determined. Scale bar, 100 μm (****, P<0.0001 vs.
vehicle group; ##, ####, P<0.01, 0.0001 vs. ox-LDL treatment group).

Figure 4

Phoenixin 20 reduced ox-LDL- induced expression of ICAM-1 and VCAM-1 in HAECs. HAECs were
stimulated with 10 μg/ml ox-LDL with or without Phoenixin 20 (10, 20 nM) for 24 h. (A). Real time PCR
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analysis of ICAM-1 and VCAM-1; (B). Western blot analysis of ICAM-1 and VCAM-1 (****, P<0.0001 vs.
vehicle group; ##, ####, P<0.01, 0.0001 vs. ox-LDL treatment group).

Figure 5

Phoenixin 20 suppressed ox-LDL- induced expression and secretions of IL-1β, IL-8, MCP-1 in HAECs.
HAECs were stimulated with 10 μg/ml ox-LDL with or without Phoenixin 20 (10, 20 nM) for 24 h. (A). Real
time PCR analysis of IL-1β, IL-8, and MCP-1; (B). Elisa analysis of IL-1β, IL-8, and MCP-1 (****, P<0.0001
vs. vehicle group; ##, ####, P<0.01, 0.0001 vs. ox-LDL treatment group).
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Figure 6

Phoenixin 20 suppressed ox-LDL- induced generation of intracellular ROS in HAECs. HAECs were
stimulated with 10 μg/ml ox-LDL with or without Phoenixin 20 (10, 20 nM) for 24 h. ROS was determined
by Dihydroethidium (DHE) staining. Scale bar, 100 μm (****, P<0.0001 vs. vehicle group; ##, ####,
P<0.01, 0.0001 vs. ox-LDL treatment group).

Figure 7

Phoenixin 20 suppressed ox-LDL- induced expression of NOX-4 in HAECs. HAECs were stimulated with 10
μg/ml ox-LDL with or without Phoenixin 20 (10, 20 nM) for 24 h. (A). Real time PCR analysis of NOX-4;
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(B). Western blot analysis of NOX-4 (****, P<0.0001 vs. vehicle group; ##, ####, P<0.01, 0.0001 vs. ox-
LDL treatment group).

Figure 8

Phoenixin 20 suppressed ox-LDL- induced activation of NF-κB in HAECs. HAECs were stimulated with 10
μg/ml ox-LDL with or without Phoenixin 20 (10, 20 nM) for 24 h. (A). Nuclear levels of NF-κB p65; (B).
Luciferase activity of NF-κB (****, P<0.0001 vs. vehicle group; ##, ####, P<0.01, 0.0001 vs. ox-LDL
treatment group).
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