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Abstract
Background: Quyu Shengxin capsule (QSC) are an herbal compound commonly used to treat blood stasis
syndrome in China, and blood stasis syndrome is considered to be the root of cardiovascular diseases
(CVD) in traditional Chinese medicine. However, the potential molecular mechanism of QSC is still
unknown.

Methods: The rat thoracic aorta vascular smooth muscle cells (VSMCs) were cultured in vitro, and then
stimulated with Angiotensin  (Ang-II) (10-7 mol/L) for 24 h to establish a cardiovascular cell model. The
cells were then treated with different concentrations of QSC drug-containing serum or normal goat serum.
MTT assay was used to detect the viability of VSMCs and abnormal cell proliferation. In order to analyze
the possible signal transduction pathways, the content of various factors in the supernatant of VSMCs
was screened and determined by means of the Luminex liquid suspension chip detection platform, and
the phosphoprotein pro�le in VSMCs was screened by Phospho Explorer antibody array.

Results: Compared with the model group, serum cell viability and in�ammatory factor levels with QSC
were signi�cantly decreased (P < 0.001). In addition, the expression levels of TGF-β, VEGF, mTOR and
JAK-STAT in the QSC-containing serum treatment group were signi�cantly lower than those in the model
group. QSC can regulate the pathological process of CVD by reducing the levels of in�ammatory
mediators and cytokines, and protecting VSMCs from the abnormal proliferation induced by Ang-II.

Conclusion: QSC inhibits Ang-II-induced abnormal proliferation of VSMCs, which is related to the down-
regulation of TGF-β, VEGF, mTOR and JAK-STAT pathways.

Background
The pandemic of Coronavirus Disease 2019 (COVID-19) has developed rapidly in the world. According to
earlier reports, people over 65 years of age with cardiovascular diseases (CVD) basis such as coronary
heart disease or high blood pressure are more likely to be infected and have more severe symptoms[1]. In
recent years, researches on CVDs caused by blood stasis have been increasing. Studies believe that blood
stasis is not only an important pathological product of this disease, but also a pathogenic factor[2, 3].
CVD is a systemic disease in which multiple genetic inheritance interacts with the environment and
multiple risk factors. It is the most common and a major public health problem worldwide[4]. The main
pathological feature of CVD is vascular remodeling (VR), and the pathological changes are manifested by
increased hypertrophy and stiffness of the arterial wall[5]. The thickening of the arterial wall is mainly
caused by the active proliferation of vascular smooth muscle cells (VSMCs). In this pathological process,
the proliferation and migration of VSMCs are affected and regulated by many factors, such as vasoactive
substances, growth factors, and extracellular matrix[6]. Risk factors for CVD cause local in�ammation in
blood vessels. A large number of in�ammatory factors can be released to damage vascular endothelial
function, which leads to the synthesis and release of some cytokines, especially growth factors, acting on
VSMC membrane receptors and activating intracellular signaling pathways[7, 8]. Eventually it leads to the
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expression of genes in the nucleus to promote the excessive proliferation of VSMCs and aggravate the
pathological process of VR[9].

Angiotensin  (Ang- ) is a bioactive peptide produced by the renin-angiotensin-aldosterone system and
acts on vascular smooth muscle[10]. As an important active substance for regulating cardiovascular
activity, it has a speci�c role in the occurrence of CVDs such as hypertension, myocardial hypertrophy,
and heart failure[11]. Existing studies have found that Ang-  can induce VSMCs to release a large amount
of in�ammatory mediators, resulting in abnormal proliferation and formation of arterial plaques[12]. As
an initiator of the in�ammatory response, interleukin-6 (IL-6) can induce B cells to differentiate and
produce antibodies. In addition, it also induces T cell activation, proliferation, and differentiation, thereby
participating in the body's immune response[13]. Studies have shown that Chaihu-Shugan-San reduces
the local in�ammation of blood vessels by inhibiting the level of IL-6 in serum, thereby reducing the area
of hyperplastic arterial plaque[14]. Therefore, normalizing the body's in�ammatory mediator levels may
provide new insights for the prevention and treatment of vascular proliferative diseases. Intercellular cell
adhesion molecule-1 (ICAM-1) as an important member of the immunoglobulin superfamily (IGSF) in
adhesion molecules, is actively expressed in proliferating vascular endothelial cells. At the same time, it
participates in physiological and pathological processes such as signal transduction and activation of
cells, immune response, in�ammatory response and angiogenesis[15]. Vascular endothelial growth factor
(VEGF) is the most critical factor in the process of angiogenesis[16]. Studies have found that it mainly
acts in the early stage of VR in combination with other growth factors to promote vascular hyperplasia
greatly, thereby participating in the process of VR[17]. More importantly, Studies have shown that VEGF
and ICAM-1 are positively correlated with the degree of proliferation and migration of vascular cells,
which can be used as indicators to judge abnormal proliferation of blood vessels[18, 19]. Transforming
growth factor-β (TGF-β) can regulate the phenotypic transformation of VSMCs. It also affects the process
of vascular wall remodeling by regulating the proliferation, migration and matrix deposition functions of
VSMCs[20]. Mammalian target of rapamycin (mTOR) is an important serine-threonine protein kinase
downstream of phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt). It can regulate the
proliferation, survival, invasion and metastasis of tumor cells by activating ribosomal kinase[21]. The
study found that TGF-β, VEGF and PI3K/Akt/mTOR signaling pathways are closely related to cell
proliferation and affect normal cardiovascular function[16, 20, 22]. Therefore, it is very important to
deeply explore their related mechanisms. At present, the treatment methods for most CVDs are mainly
divided into surgical intervention and drug intervention, but they all have certain side effects or problems
of low patient compliance[23]. Therefore, it is urgent to �nd a safe and effective medicine with low side
effects.

Quyu Shengxin capsule (QSC) is the result of this subject starting from the theory of etiology and
pathogenesis of traditional Chinese medicine, based on the experience of clinical practice, and combining
modern medicine's understanding of CVD. It is made into hard capsules by the combination of
astragalus, guizhi, trigonum, zedoary, tulipa, and zucchini. QSC has been used in the treatment of clinical
blood stasis syndrome in China for many years. The blood stasis syndrome is closely related to the
etiology of CVDs such as coronary heart disease, hypertension and atherosclerosis. The chemical
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markers of QSC include baicalin, astragaloside, cinnamaldehyde, curcumin, and brucine, which are
reported to improve in�ammation and abnormal cell proliferation[24–27]. A variety of active ingredients,
including astragaloside, in its main component, astragalus (traditional Chinese medicine), have a certain
effect on metabolic diseases such as diabetes and atherosclerosis[28, 29]. In recent years, the gene chip
has become a new �eld of pharmacological research. It has been used to elucidate the interaction
between multiple components and multiple pathways of active ingredients of Chinese herbal medicine.
With the rapid development of bioinformatics and systems biology, more and more studies rely on gene
chips to fully explore the potential mechanisms and potential targets of complex systems[30]. Therefore,
this study used gene chip detection to study the potential targets of QSC. To reveal whether QSC has an
interventional treatment effect on CVDs such as abnormal vascular hyperplasia, the effect of QSC on
in�ammation and proliferation in VSMCs induced by Ang-II was studied, and the mechanism of related
signaling pathways was further explored.

Methods And Materials

Preparation of QSC
The quali�ed Chinese herbal medicine QSC (Supplementary Table 1) was provided by the Shaanxi
Provincial Hospital of Traditional Chinese Medicine (Shaanxi, China) (approval number: Shaanxi
Pharmaceutical Z20150050). Brie�y, Radix Astragali seu Hedysa, Cinnamomum cassia Presl, Rhizoma
Sparganii, Rhizoma Curcumae, Tubeimoside, Semen Strychni Praeparata and other raw herbs were mixed
and extracted twice with water (decocted). Then, this extract was collected and concentrated to the
required density (1 mL of extract contains 1 g crude drug), which was ready for use.

Animals and treatment
Male SD rats (weight 200 ± 20 g) were obtained from the Experimental Animal Center of Xi’an Jiaotong
University (Shaanxi, China). The rats were placed in a temperature-controlled (20–26 °C), pathogen-free
environment, with a light/dark cycle of 12 h, and free access to food and water. The Animal Research
Ethics Committee of Xi’an Jiaotong University approved the animal research protocol and was consistent
with the Guidelines for the Care and Use of Laboratory Animals published by the National Institutes of
Health (NIH).

Preparation of drug-containing serum
Male SD rats were randomly divided into 4 groups: control group, QSC high, medium and low dose groups
(0.48 g/kg, 0.24 g/kg and 0.12 g/kg). The animals in the QSC group were given the same volume
(1 mL/100 g) of drugs by intragastric administration, while the control group was given the same volume
of saline. Dosing for 7 consecutive days (1 time/1 day). One hour after the last administration, blood
samples were collected from the abdominal aorta, and then allowed to stand for 2 h (room temperature).
Serum samples were centrifuged at 3000 × g for 15 min, collected and aliquoted, and stored at -80 ℃.

Cell culture
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VSMCs were purchased by Beijing Beina Innovation Biotechnology Institute (Beijing, China). VSMCs were
cultured in DMEM containing 10% FBS in a humidi�ed incubator containing 95% air and 5% CO2 at 37 °C.
In order to ensure the normal state of cells, all the experimental cells were between the third and eighth
generations. VSMCs grown to 90% fusion were passaged by trypsin-EDTA digestion.

MTT assay
In order to �nd the safe experimental proportion of QSC drug-containing serum and verify its effect on cell
proliferation at a later stage, we used the MTT assay to determine. First, inoculate VSMCs in 96-well
plates and incubate overnight in DMEM containing 10% normal FBS. When the cells were con�uent to
80%, serum starvation (incubation with blank DMEM) was performed for 24 h. Then inoculate a series of
different proportions of DMEM containing QSC drug-containing serum and incubate for 24 h. (In the cell
proliferation experiment, Ang-  was used to stimulate 24 h after incubation with QSC drug-containing
serum.) This cell supernatant was removed and MTT was added and incubated at 37 °C for 4 h. The
formazan crystals were then dissolved in DMSO and shaken for 10 min (120 r/min). Finally, the
absorbance was measured on a microplate reader at a wavelength of 490 nm.

Cytokine composition analysis and bioinformatics analysis
The Luminex 200 system (Luminex Corporation, Austin, TX, USA) using the Luminex liquid suspension
chip detection platform analyzed the composition of cytokines in the supernatant of VSMCs. The Wayen
Biotechnologies (Shanghai, China), Inc. provided contract services.

VSMCs were evenly seeded in 24-well plates and incubated in DMEM containing 10% common FBS. After
the cells were grown and fused to 80%, the culture solution was discarded and the serum was starved for
24 h. After incubation with QSC drug-containing serum, Ang-  was used to stimulate for 24 h. Finally, the
cell culture solution was centrifuged at 8000 × g for 15 min, and the supernatant was collected for chip
detection.The operation of chip detection is as follows:

a) According to the instructions, use the Rat Premixed Multi-Analyte Kit (article number: LXSARM-10) to
incubate the sample in a shaker for 2 h. b) Then discard the sample and incubate the detection antibody
(Biotin Antibody Cocktai) for 1 h. c) Color development: Biotin Antibody Cocktail is discarded, and
Streptavidin-PE diluted according to the instructions is incubated for 30 min, and �nally sent to the
calibrated Luminex 200 machine for reading.

After the samples and standards tested in this experiment are detected by the Luminex 200 detector, the
obtained �uorescence is automatically calculated and optimized by the software to form a �le output.

Analysis of cellular pathways
The protein gene chip CSP100 plus (Full Moon Bio systems,Inc.) was used to analyze the related
pathways involved in VSMCs protein samples. Contract services are provided by Wayen Biotechnologies
(Shanghai, China), Inc.
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Sample collection and processing: VSMCs were evenly inoculated in 60 mm dishes and incubated in
DMEM containing 10% common FBS. After the cells were grown and fused to 80%, the culture solution
was discarded and serum starved for 24 h. After incubation with QSC drug-containing serum, Ang-  was
used to stimulate for 24 h. Finally, the cell culture solution was discarded, and chip lysis solution (Full
Moon Bio systems,Inc.) was added to lyse and collect protein samples. The experimental protein samples
used Full Moon's chips and chip kits, according to standard operating procedures, the speci�c steps are
as follows: a) sample protein extraction, b) lysis solution/labeling buffer replacement, c) protein
quanti�cation, d) sample mark.

Protein chip detection operation: follow the standard chip detection process provided by Full Moon Bio
systems. a) Chip sealing, b) Chip incubation, c) Agilent SureScan Dx Microarray Scanner chip scanner,
scan the chip at 532 nm, Power (100%).

Statistical analysis
The data were expressed as the mean ± standard error of mean (SEM). The statistical analysis was
performed using GraphPad Prism 5.01 (California, USA). Signi�cant differences between groups were
compared using one-way analysis of variance (ANOVA), followed by Student-Newman-Keuls test.
Signi�cance was accepted at the level of p < 0.05.

Results

Cytotoxicity assay
The MTT assay was used to determine the safe concentration of QSC drug-containing serum and the
effective stimulation concentration of Ang-II. As shown in Fig. 1A, the MTT results showed that after QSC
drug-containing serum (addition ratio/concentration 0.5%, 1%) was administered, the normal growth of
VSMCs was inhibited. However, after administration of 2.5% QSC drug-containing serum, the survival rate
of VSMCs was greater than 97%. Compared with the control group, when the concentration of QSC drug-
containing serum was 5% and 10%, it had a signi�cant effect on promoting the proliferation of VSMCs (P 
< 0.001). Therefore, in the follow-up experiment, the concentration of QSC drug-containing serum is 2.5%
within the safe concentration range.

Compared with the control group, different concentrations of Ang-II (10− 5, 10− 6, 10− 7 mol/L) showed
signi�cant inhibitory effects on the growth of VSMCs (Fig. 1B) (P < 0.001). According to the needs of the
experiment, we chose the most cost-effective concentration, namely 10− 7 mol/L.

QSC drug-containing serum inhibits Ang-II-induced
in�ammatory factors in VSMCs
According to the results of the chip test, the treatment with QSC drug-containing serum signi�cantly
reduced the production of IL-6 induced by Ang-II (P < 0.001). Compared with the control group cell level
(57.26 pg/mL) (Fig. 2A), after Ang-II stimulation, the IL-6 level (196.51 pg/mL) in the VSMCs supernatant
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was greatly increased. The incubation of 2.5% QSC-containing serum with different doses (0.48 g/kg,
0.24 g/kg and 0.12 g/kg) after treatment signi�cantly reduced the level of IL-6 (112.40 pg/mL,
71.02 pg/mL, 68.14 pg/mL) (P < 0.001), almost the same as control cell performance.,

QSC drug-containing serum inhibits the expression of ICAM-
1 and VEGF induced by Ang-II in VSMCs
The chip detection data showed that compared with the control group, Ang-II induction caused a sudden
increase in the expression level of ICAM-1 in the supernatant of VSMCs (P < 0.001). After the intervention
of 2.5% QSC drug-containing serum, QSC of different doses showed an inhibitory effect on ICAM-1
(Fig. 2B), especially the high-dose QSC drug-containing serum performed best, which can sharply down-
regulate the expression level of ICAM-1(P < 0.001). Surprisingly, after Ang-II induction, the expression of
VEGF in VSMCs also increased signi�cantly (Fig. 2C) (P < 0.001). Interestingly, different doses of QSC-
containing serum can reduce the expression level of VEGF in cells and have a certain inhibitory effect on
the abnormal growth of blood vessels.

QSC drug-containing serum regulated TGF-β, VEGF, JAK-
STAT and mTOR pathways
In this study, we tested the expression of multiple target-related proteins. The phosphorylation ratio and
protein expression ratio in the four pathways of TGF-β, VEGF, mTOR and JAK-STAT were analyzed by
heat map (High dose group/control group) (Fig. 3). In the Ang-II model group, compared with the control
group, TGF-β, VEGF and other angiogenesis and cell adhesion pathway protein expression levels were
signi�cantly up-regulated. However, after intervention with 2.5% QSC-containing serum, the expression of
related proteins in the TGF-β and VEGF pathways generally showed a downward trend, thereby
participating in the inhibition of angiogenesis and cell adhesion. The study also found that the
stimulation of VSMCs by Ang-II activated the in�ammation and proliferation pathways of JAK-STAT and
mTOR. Interestingly, after incubating with 2.5% QSC-containing serum, the expression levels of related
proteins in the JAK-STAT and mTOR pathways were inhibited to varying degrees, which may be related to
their involvement in inhibiting in�ammation and proliferation.

QSC drug-containing serum inhibits Ang-II-induced
abnormal proliferation of VSMCs
In the same way as the detection of cytotoxicity, we used the MTT assay to test whether the QSC drug-
containing serum had an inhibitory effect on the abnormal proliferation of VSMCs induced by Ang-II.
Surprisingly, compared with the control group, Ang-II induction caused VSMCs to exhibit severe abnormal
proliferation (Fig. 4) (P < 0.001). The QSC drug-containing serum reversed this situation, and the
abnormal proliferation level of VSMCs gradually returned to the normal cell level. This shows that QSC
drug-containing serum can inhibit abnormal cell proliferation.
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Discussion
More and more data show that traditional compound Chinese medicine has a speci�c effect on the
treatment of chronic diseases such as atherosclerosis, hypertension and high cholesterol, which are
characterized by VR[12, 14, 31]. VR refers to changes in the structure and function of blood vessels. It is
not only an important pathological feature of CVD, but also the basis of disease deterioration and target
organ damage[32]. Therefore, reversing VR is of great signi�cance for the prevention and prognosis of
CVDs. VSMCs are located in the middle layer of blood vessels and are the only cells in the media of blood
vessels. Under normal conditions, VSMCs regulate vascular tone through contraction and relaxation,
while secreting and releasing vascular regulatory factors to maintain normal blood vessel function. In a
disease state, external stimulus signals cause VSMCs to proliferate excessively, causing changes in the
structure of blood vessel walls[33, 34]. The migration of VSMCs from the vascular media to the intima is
the most characteristic cytological event among these pathological changes. Under normal
circumstances, VSMCs have no migration characteristics, but when VSMCs are converted from
contractile to synthetic, they can migrate to the vascular intima and secrete a large amount of collagen
matrix to the surroundings, thereby promoting the formation of neointimal[35].

As a clinical practice prescription of traditional Chinese medicine for the treatment of blood stasis
syndrome, QSC's concept of "removing blood stasis and stopping bleeding, replenishing qi and
replenishing qi" is consistent with the modern treatment of VR. Baicalin, the effective chemical
component in QSC, also has the effect of inhibiting abnormal cell proliferation, which can signi�cantly
shorten the pathological process of CVD[36]. Studies have shown that when VSMCs develop pathological
changes including proliferation, migration and in�ammation, they will accelerate the progression of
CVD[6]. According to reports, Ang-II can signi�cantly change the phenotype of VSMCs and promote cell
proliferation and migration, so we chose Ang-II at the appropriate concentration as the stimulant in this
study to carry out the experiment[11].

In this study, the MTT assay indirectly re�ects the proliferation of cells by showing the number of living
cells. The light absorption value of the blank control group and a series of QSC drug-containing serum
groups is signi�cantly lower than the model group, indicating that QSC has the effect of inhibiting the
proliferation of VSMCs. It revealed that QSC may improve the VR of hypertension by inhibiting the
proliferation of VSMCs. In addition, it is reported that CVD and in�ammation are inseparable, in which
atherosclerosis is a chronic in�ammatory process produced after various damages to the blood vessel
wall. The injured endothelial cells and VSMCs will release the in�ammatory factor IL-6. IL-6 will accelerate
the abnormal proliferation and migration of cells, resulting in the over-expression of cytokines VEGF and
ICAM-1, and destroy the stability of arterial plaque. Interestingly, our results show that after intervention
with different concentrations of QSC drug-containing serum, compared with the control group, it can
signi�cantly inhibit the production of IL-6, VEGF and ICAM-1 induced by Ang-II stimulation. The
experimental results show that QSC can effectively improve the Ang-II-induced in�ammation of VSMCs
and inhibit the abnormal cell proliferation.
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Previous reports indicate that the activation of in�ammation and angiogenesis-related pathways in
VSMCs is closely related to abnormal cell proliferation and accelerated development of CVD[37, 38]. For
example, patients with severe COVID-19 have been shown to have elevated serum IL-6 that plays a key
role in activating the JAK-STAT signaling pathway, thereby affecting oxidative stress and normal cell
growth[39]. The results of our phosphorylated antibody chip study showed that TGF-β, VEGF, mTOR and
JAK-STAT pathways were actively expressed in VSMCs induced by Ang-II (Fig. 5). What is surprising is
that QSC drug-containing serum administration can signi�cantly inhibit the overexpression of multiple
related proteins of TGF-β, VEGF, mTOR and JAK-STAT pathway in VSMCs. Studies have also shown that
the mTOR and JAK-STAT pathways are key signaling pathways that regulate abnormal proliferation of
vascular cells[40, 41]. Therefore, the protective effect of QSC on the proliferation of VSMCs induced by
Ang-II may be related to the reduction of in�ammatory cytokines and the inhibition of the activation of
proliferation-related pathways mTOR and JAK-STAT.

Conclusion
This study shows that QSC can inhibit the activation of TGF-β, VEGF, mTOR and JAK-STAT pathways,
thereby reducing the in�ammatory response of VSMCs induced by Ang , and inhibiting the abnormal
proliferation of aortic VSMCs. Our results provide further evidence for QSC as a valuable therapeutic
strategy for the treatment of cardiovascular diseases.
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Tables
A3

Table 1
The putative major ingredientsand major targets of 6 herbs.

Chinese
name

Latin name Part
used

Major ingredients

Radix Astragali seu
Hedysa

Dried
root

Astragaloside IV,
Astragalus polysaccharide

Cinnamomum
cassia Presl

Dried
root

Coumarin, Cinnamic acid,
Cinnamaldehyde

Rhizoma Sparganii Dried
root

Benzeneethanol, 3,4- dihydro-8-Hydroxy-3-methyl-1H-2-
benzopyran-4-one, Dehydrocostuslactone

Curcuma zedoaria
(Christm.) Rosc

Dried
root

Curcumin, Curcumol,
Curdione

Rhizoma
Bolbostematis

Dried
tuber

Tubeimoside

Semen Strychni
Praeparata

Dried
seed

Strychnine

Figures
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Figure 1

The safe concentration range of QSC drug-containing serum for normal growth of VSMCs and the Ang-II
experimental concentration were screened. (A) After VSMCs were incubated with different proportions of
QSC drug-containing serum (0.5%, 1%, 2.5%, 5% and 10%). The cell viability was detected by MTT assay.
(B) After VSMCs were incubated with different concentrations of Ang-II (10-5, 10-6, 10-7 mol/L). The cell
viability was detected by MTT assay. All the values are represented by the means ± S.E.M. *P < 0.01, **P <
0.01 or ***P < 0.001 compared with the control group.
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Figure 2

QSC drug-containing serum inhibited the production of IL-6, VEGF and ICAM-1 in VSMCs treated with Ang-
II. VSMCs were pretreated with 2.5% QSC drug-containing serum (0.48 g/kg, 0.24 g/kg and 0.12 g/kg) for
24 h, and then stimulated with Ang-II (10-7 mol/L) for 24 h. (A)The level of IL-6 was determined by
Luminex liquid suspension chip detection platform. (B) The level of VEGF was determined by Luminex
liquid suspension chip detection platform. (C) The level of ICAM-1 was determined by Luminex liquid
suspension chip detection platform. All the values are represented by the means ± S.E.M. #P < 0.05, ##P
< 0.01 or ###P < 0.001 compared with the control group. *P < 0.01, **P < 0.01 or ***P < 0.001 compared
with the Ang-II-treated group.
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Figure 3

Bioinformatics analysis of QSC to Ang-II-induced VSMCs protein supernatant. A heatmap has been drawn
for the proteins whose phosphorylation ratio and protein expression ratio in the four pathways of VEGF
(A), TGF-β (B), mTOR (C), and JAK-STAT (D) are highly modulated. From the graphic level, the chip
detects the comparison of the modulation of the phosphorylation ratio and the protein expression ratio of
the protein intuitively, so as to �nd the protein with regular expression and perform more in-depth protein
function analysis. In the heatmap, the red color block represents a large ratio value, the green color block
represents a small ratio value, and white color represents a ratio of 1. The stronger the red or green
degree, the greater the modulation. This time, using Mev software, the phosphorylation ratio and protein
expression ratio in the four pathways of TGF-β, VEGF, mTOR and JAK-STAT were analyzed by heat map.
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Figure 4

QSC drug-containing serum inhibited Ang-II treated VSMCs proliferation. (A) VSMCs were incubated with
2.5% QSC drug-containing serum (0.48 g/kg, 0.24 g/kg and 0.12 g/kg) before stimulated with 10-7 mol/L
Ang-II for 24 h. Cell viability was measured by MTT assay.
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Figure 5

Establish a target network for targets with different phosphorylation ratios and protein expression ratios
in the four pathways of TGF-β (A), VEGF (B), mTOR (C) and JAK-STAT (D). The oval node represents the
target, and the rectangular node represents the predicted possible target. The red up arrow indicates that
the protein expression is increased, and the green down arrow indicates that the protein expression is
decreased.


