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Taohong Siwu decoction (THSWD) is one of the classic prescriptions for promoting blood
circulation and removing blood stasis. With the continuous in-depth excavation in basic
and clinical research, it has been found that THSWD has made greater progress in the
prevention and treatment of cardiovascular diseases. Mechanisms of the current studies
have shown that it could prevent and treat the myocardial injury by inhibiting inflammatory
reaction, antioxidant stress, inhibiting platelet aggregation, prolonging clotting time, anti-
fibrosis, reducing blood lipids, anti-atherosclerosis, improving hemorheology and vascular
pathological changes, regulating related signal pathways and other mechanisms to
prevent and treat the myocardial injury, so as to protect cardiomyocytes and improve
cardiac function. Many clinical studies have shown that THSWD is effective in the
prevention and treatment of cardiovascular diseases related to myocardial injuries,
such as coronary heart disease angina pectoris (CHD-AP), and myocardial infarction.
In clinical practice, it is often used by adding and subtracting prescriptions, the
combination of compound prescriptions and combinations of chemicals and so on.
However, there are some limitations and uncertainties in both basic and clinical
research of prescriptions. According to the current research, although the molecular
biological mechanism of various active ingredients needs to be further clarified, and the
composition and dose of the drug have not been standardized and quantified, this study
still has exploration for scientific research and clinical practice. Therefore, this review mainly
discusses the basic mechanisms and clinical applications of THSWD in the prevention and
treatment of the myocardial injury caused by CHD-AP and myocardial infarction. The
authors hope to provide valuable ideas and references for researchers and clinicians.

Keywords: taohong siwu decoction, cardiovascular diseases, myocardial injury, cardiomyocytes protection,
mechanisms and applications

INTRODUCTION

Due to the change of people’s lifestyle and the improvement of living standards, the incidence of
metabolic diseases, cardiovascular diseases and many other diseases is gradually increasing and
showing a trend of youthfulness. Among them, cardiovascular diseases is the number one killer
endangering human life and health (Chen and Gao, 2016; Benjamin et al., 2018). Myocardial injury
(MI) can be caused by a variety of causes, resulting in the occurrence and development of
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many diseases, among which coronary heart disease angina
pectoris (CHD-AP) and myocardial ischemia-reperfusion
injury (MIRI) are the most common cardiovascular diseases
leading to MI in clinical practice.

A series of traumatic changes such as myocardial
ultrastructure, energy metabolism, cardiac function and
electrophysiology caused by MIRI during ischemia are
more prominent after vascular recanalization (Kalogeris
et al., 2012; Kalogeris et al., 2016), and severe arrhythmias
can lead to sudden death. At present, it is considered that the
mechanisms of MIRI are mainly related to the production of a
large number of oxygen free radicals, calcium overload,
leukocyte inflammation and the lack of high-energy
phosphate compounds (Sanada et al., 2011; Raedschelders
etal., 2012; Jennings, 2013; Xu, 2014; Wang and Zhang, 2018;
Xia and Dong, 2019; Gao et al., 2020). Coronary heart disease
(CHD, coronary atherosclerotic heart disease) is a heart
disease caused by myocardial ischemia, hypoxia and even
necrosis (Kachur et al,, 2017). CHD is a common and
frequently-occurring disease among the middle and old
aged people. However, its incidence is getting younger in
recent years, which seriously threatens to human health and
life. With the development of atherosclerotic plaque of CHD,
the coronary artery will be blocked gradually, resulting in
decline of cardiac functions, adaptive changes and even
damage of cardiomyocytes. Moreover, stable angina
pectoris (SAP) is easy to develop into unstable angina
pectoris (UAP) and acute myocardial infarction clinically
(Tegn et al., 2016).

Chinese medicine (CM) is a valuable natural resource in
China’s drug inventory. Its multi-component, multi-pathway
and multi-target characteristics have shown unique
advantages in the prevention and treatment of MI (Li
et al., 2021). Although the chemical composition of CM is
very complex (there may be dozens or even hundreds of
kinds), their characteristic is the material basis of its effect on
the prevention and treatment of diseases (Zhang and Li,
2015). Under the guidance of the holistic concept of
Traditional Chinese Medicine (TCM), the comprehensive
pharmacological effects of multi-pathways and multi-
targets shown by the effective components of CM (Jiang
and Gao, 2018), correspond to the occurrence mechanism
of the disease to a certain extent. CM can improve multiple
links of myocardial ischemic injury and reperfusion injury at
the same time, as well as protect undamaged tissues, which is
the greatest advantage of TCM in the prevention and
treatment of cardiovascular disease. In addition, CM and
its compound prescription also have the characteristics of
outstanding curative effect, small side effect, good economy
and low cost, which provides the possibility for the
popularization, standardization and internationalization of
TCM. This review mainly discusses the basic mechanisms and
clinical applications of Taohong Siwu decoction in the
prevention and treatment of MI caused by CHD-AP and
myocardial infarction, hoping to provide valuable ideas
and references for researchers and clinicians.

Taohong Siwu Decoction for Myocardial Injury

TAOHONG SIWU DECOCTION

Taohong Siwu decoction (THSWD) was initially used exclusively
as a basic prescription for gynecological menstruation regulation,
then gradually expanded to other clinical treatments (Figure 1).
Now it is widely used in internal medicine, surgery, gynecology,
pediatrics, ophthalmology, otorhinolaryngology, and other
clinical departments (Nie and Cheng, 2020). It can prevent
and treat CHD-AP, myocardial infarction, stroke, migraine,

epilepsy, chronic glomerulonephritis, diabetic peripheral
neuropathy, functional uterine bleeding, dysmenorrhea, female
climacteric syndrome, thromboangiitis obliterans, pediatric

thrombocytopenic purpura, urticaria, fundus hemorrhage and
other cardiovascular diseases, cerebral and renal vascular, blood
and neurological diseases (Lian and Qin, 2010; Zhang and Peng,
2011; Zhang, 2014a; Deng, 2021).

THSWD, also known as Jiawei Siwu decoction, as one of the
classic prescriptions for promoting blood circulation and
nourishing blood, comes from the Heart Tips of Yizong
Jinjian Gynecology (Volume 44) written by Wu Qian (Qing
Dynasty) (Qian, 1980). The original article states that “if there
are many lumps of blood, purple and sticky, there is blood stasis
inside, with Siwu decoction (Chuanxiong Rhizoma, Angelicae
sinensis radix, Paeoniae radix alba, Rehmanniae radix
praeparata) plus Persicae semen, Carthami flos broken, which
is called Taohong Siwu Decoction.” Modern pharmacological
studies have shown that many active ingredients in THSWD have
the effects of anti-inflammation (Mao, 2016; Liu, 2019a),
improving hemorheology and microcirculation (Xie and Luo,
2008; Yi and Peng, 2011), reducing blood lipids, anti-
atherosclerosis (Zhou, 2003; Xie and Luo, 2008), anti-
myocardial ischemia, improving cardiac function, relaxing
blood vessels, and inhibiting platelet aggregation (Han et al,
2010; Han and Peng, 2010), prolonging clotting time, anti-fibrosis
(Tan et al,, 2021), anti-hypoxia, anti-oxidation (Luo et al., 2019),
anti-aging, anti-tumor, immunomodulatory, anti-fatigue (Li
et al., 2012), anti-shock, anti-allergy, and supplement of trace
elements (Wu, 2011; Zhang and Wang, 2011; Li and Guo, 2016;
Wang, 2021; Xiang and Shi, 2021). The general clinical dosage of
THSWD is 5-10 g Persicae semen, 3-10 g Carthami flos, 3-10 g
Chuanxiong Rhizoma, 6-12 g Angelicae sinensis radix, 6-15g
Paeoniae radix alba, and 9-15 g Rehmanniae radix praeparata
(Chinese Pharmacopoeia Commission, 2015; Ji and Lian, 2016;
Gao and Zhang, 2017), but the specific dosage of medicinal
ingredients needs to be determined according to specific
symptoms of the disease (Figure 1).

MECHANISMS OF TAOHONG SIWU
DECOCTION IN PREVENTION AND
TREATMENT OF Mi

The mechanisms of THSWD in prevention and treatment of MI
inluding  anti-inflammation,  anti-oxidation, = improving
hemorheology and vascular pathology, anti-fibrosis, reducing
blood lipids and anti-atherosclerosis, inhibiting platelet
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FIGURE 1 | Clinical applications and pharmacological effects of THSWD (THSWD: Tao Hong Siwu decoction).
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aggregation and prolonging clotting time, and regulting some
signal pathways (Figure 2).

Anti-Inflammation

Excessive inflammatory reaction is harmful to the human body.
The inflammatory reaction is caused by the action of
inflammatory factors on the body, resulting in local tissue and
cell damage, even degeneration and necrosis. Among the many
inflammatory cytokines, tumor necrosis factor-a (TNF-a),
interleukin-1p (IL-1B), interleukin-6 (IL-6), interleukin-8 (IL-
8) and so on play a major role in MI. THSWD can down-regulate
the levels of serum inflammatory factors such as IL-6 and TNF-a
(Liu, 2019a). The main mechanisms may be to inhibit the
uncontrolled release of TNF-a and IL-6, remove inflammatory
mediators, reduce inflammatory exudation, promote
inflammatory absorption, thus inhibiting the progress of
inflammatory reaction. The experiment showed that the
serum-containing  THSWD could significantly inhibit the
increase of the content of reactive oxygen species (ROS) and
the mRNA expression of TNF-a, IL-1p and monocyte
chemoattractant protein-1 (MCP-1) induced by
lipopolysaccharide (LPS) (Zhang, 2014b). Paeoniflorin, an
intrinsic component of Paeoniae radix alba, can not only
inhibit the expression of the above mRNA, but also reduce the
LPS induced neutrophil/leukocyte infiltration (Zhou et al., 2013;
Chen et al,, 2015; Zhai and Guo, 2016). In addition, Kaempferol is
a main component of Carthami flos, which could ameliorate
inflammatory response in hyperglycemia-induced cardiac injury
(Chen et al., 2018a). Oral adminstration of Carthami flos could
induce macrophage activation (Choi et al., 2007), and baicalin, an
ingredient of Carthami flos, could regulate macrophages
polarization, thereby alleviating MIRI and inflammation (Xu
et al., 2020).

Besides, inflammatory reaction significantly affects the
formation and development of atherosclerosis (AS) plaques,
and determines the formation speed and stability of plaques
(Conti and Shaik-Dasthagirisaeb, 2015). Serum hypersensitive
C-reactive protein (hs-CRP) is the most commonly used

inflammatory marker in the clinical (Yayan, 2013). CRP can
not only reflect the occurrence and development of AS, but also
damage vascular endothelial cells through direct infiltration or
indirect production of cytokines, and activate complements to
aggravate myocardial injury (TTu et al., 2013; Zang and He, 2015).
The study showed that the serum hs-CRP of the observation
group decreased significantly after treatment with THSWD (Chu
and Sun, 2014; Haoli, 2018; Lujuan and Wang, 2018), indicating
that the inflammatory reaction was alleviated, but its mechanism
is not clear. Furthermore, THSWD can enhance the activity of
superoxide dismutase (SOD) (Luo and Zhou, 2014), inhibit the
synthesis and release of prostaglandins (PG) and other
inflammatory factors, thus improving inflammatory response,
and preventing and repairing cell and tissue damage.

Anti-Oxidation

Oxidative stress refers to the state of imbalance between oxidation
and anti-oxidation in vivo, which tends to oxidation, resulting in
inflammatory infiltration of neutrophils, increased secretion of
protease, and the production of a large number of oxidation
intermediates. Oxidative stress is a negative effect produced by
free radicals in the body, and is considered to be an important
factor in aging and diseases. Reactive oxygen species (ROS),
including free radicals and non-free radical oxygen
intermediates, play a key role in vascular endothelial
dysfunction, low-density lipoprotein (LDL) oxidation, and
inflammatory events in the initiation and development of
atherosclerotic lesions (Negre-Salvayre et al., 2020).

Compared with the control group, the THSWD group
significantly reduced the division of mitochondria and the
production of mitochondrial ROS (Luo et al., 2019), and both
its ethanol extract and water extract had a scavenging effect on
1,1-diphenyl-2-picrylhydrazyl radical (Yang et al, 2011), thus
inhibiting the oxidative stress reaction and reducing the damage
of myocardial cells (Liu et al., 2011; Yu and Hong, 2016). THSWD
can decrease the levels of serum creatine kinase (CK) and lactate
dehydrogenase (LDH) in myocardial tissue during acute
myocardial ischemia (Zhu and Zhang, 2003; Luo and Zhou,
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2014), thus reducing myocardial cell necrosis. Meanwhile, its
effective component paeoniflorin can reduce the content of
malondialdehyde (MDA) and enhance the activity of SOD
(Zhang and Zhu, 2003; Liu, 2018; Wu et al.,, 2020a; He and
Wang, 2020). SOD has a strong antioxidant capacity, can quickly
decompose excessive oxygen free radicals in the human body,
eliminate lipid peroxidation in tissues and cells, and then prevent
the injury of cardiomyocytes.

Furthermore, the study reveals that kaempferol could protect
the mouse heart and H9c2 cells from pathological oxidative stress
via antioxidant activity (Zhou et al., 2015; Feng et al., 2017).
Luteolin from Carthami flos could improve cardiac function,
alleviate mitochondrial injury, decrease oxidative stress (Luo
et al, 2017), inhibited cardiac apoptosis and enhanced
autophagy (Wu et al., 2020b). Quercetin from Carthami flos
also appeared to affect heart mitochondrial function (Ruiz et al.,
2015), and could relieve cardiac oxidative stress, so as to exhibit
cardioprotective effects (Roslan et al., 2017). B-Sitosterol is widely
found in Persicae semen, Carthami flos, Angelicae sinensis radix,
Paeoniae radix alba, Rehmanniae radix praeparata. p-Sitosterol
pretreatment could cause an increase in superoxide dismutase

and glutathione activities and a decrease in malondialdehyde
levels in the heart (Koc et al., 2021), indicating its cardioprotective
effects were related to anti-oxidative stress. Moreover, [-
Sitosterol produced an up-regulation of cellular glutathione
redox cycling and protected against hypoxia/reoxygenation-
induced apoptosis in H9¢2 cells (Wong et al., 2014).

Improve Hemorheology and Vascular

Pathology

Hemorheology includes the rheology of blood vessels, the fluidity,
viscosity, deformability and coagulability of blood. THSWD can
decrease the whole blood viscosity (Xie and Luo, 2008; Liu et al.,
2014; Luo and Zhou, 2014; Zhou and Shu, 2017; Wang and Wang,
2018; Jinxia et al., 2021), plasma specific viscosity, serum specific
viscosity and fibrinogen (Han and Xu, 2007; Lujuan and Wang,
2018), and significantly increase the expression of basic fibroblast
growth factor (bFGF) and insulin-like growth factor-1 (IGF-1)
(Luo et al, 2019). These «cytokines can promote
neovascularization and protect the activity of cardiomyocytes.
Studies have shown that the decrease of the above-mentioned
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indexes may be due to the pharmacological effect of Carthamus
tinctorius lutein (Li et al., 2009). Moreover, Chuanxiong Rhizoma
and Angelicae sinensis radix had evident angiogenic effects by
promoting the endothelial cell proliferation and stimulating
quantity of vessels (Meng et al, 2008). The changes in
hemorheology and the formation of neovascularization
improve the microcirculation of the heart and the
microenvironment of cardiomyocytes, which provide potential
possibilities for the prevention and treatment of cardiomyocyte
injury.

THSWD promotes the expression of IGF-1 (Luo et al., 2019).
IGF-1 can dilate blood vessels, reduces vascular resistance and
increase blood flow to the heart, thus protecting cardiomyocytes
and improving cardiac function. In addition, the left ventricular
end-systolic volume of the model rats was significantly decreased
after 4 weeks of THSWD treatment, which increased the cardiac
ejection fraction, and improved the left ventricular short-axis
shortening rate and left ventricular systolic function (Zhu and
Zhang, 2003; Luo et al., 2019). Its internal mechanism may be that
paeoniflorin, one of its active components, alleviates the decline
of cardiac function caused by myocardial ischemia (Zhai and
Guo, 2016), and studies have shown that paeoniflorin can
significantly attenuates chamber dilatation and dysfunction of
left ventricle caused by pressure overload (Zhou et al.,, 2013).

In terms of vascular protection, since endothelial progenitor
cells (EPCs) can repair the injury of vascular endothelium
(Hunting et al., 2005; Briasoulis et al., 2011; Toya and Malik,
2012; Zhang et al., 2014; Hu et al,, 2019; Leal et al., 2019), the
researchers found that THSWD can reduce the damage of
vascular endothelial cells and maintain the normal secretory
function of blood vessels by improving the functional activity
and increasing the number of EPCs (Li et al., 2014; Li et al., 2015;
Wang and Jiang, 2019). The mechanism of vascular protection
and repair may be related to regulation of endothelin-1 (ET-1),
angiopoietin-1 (Ang-1), and vascular endothelial growth factor
(VEGF) in serum (Wang and Han, 2017). It was found that the
contents of ET with vasoconstriction, plasminogen activator
inhibitor (PAI) and intercellular adhesion molecule-1 (ICAM-
1) with fibrinolysis inhibition were decreased, while the contents
of NO with vasodilation and tissue plasminogen activator (t-PA)
with fibrinolysis promotion were increased after treating
endothelial cells with serum of Modified THSWD (Wu et al.,
2014). This suggests that Modified THSWD can obviously
improve the dyssecretion of vascular endothelial cells caused
by blood stasis and promote the migration of vascular
endothelial cells, thus protecting the morphology and function
of blood vessels. Furthermore, the serum containing THSWD can
protect human umbilical vein endothelial cells from hydrogen
peroxide damage and reduce the apoptosis rate of endothelial
cells, and its mechanism of inhibiting apoptosis may be related to
the decreased expression of cysteine aspartate protease-3
(Caspase-3) (Liu et al., 2013).

Anti-Fibrosis

Fibrosis can occur in various tissues and organs, and its main
pathological changes are the increase of fibrous connective tissue
and the decrease of parenchymal cells. Continuous progress can

Taohong Siwu Decoction for Myocardial Injury

lead to the destruction of organ structure, functional decline and
even exhaustion, which seriously threatens human health and life.
For the treatment of myocardial fibrosis after myocardial
infarction, the latest researches have shown that THSWD can
significantly reduce myocardial fibrosis and ensure stable cardiac
function by inhibiting transforming growth factor 1 receptor
(TGFBR1) (Yayan, 2013), reducing collagen deposition and
inhibiting fibrosis proliferation (Luo et al, 2019). The
underlying mechanism may be that paeoniflorin and other
effective substances reduce the expression of collagen, inhibit
the TGFBRI signaling pathway and the phosphorylation of signal
transduction protein 2,3 (SMAD2,3) (Zhou et al., 2013; Liu et al.,
2019a; Tan et al., 2021). However, the overexpression of TGFBR1
can reduce or even reverse the anti-fibrosis effect of THSWD
(Tan et al,, 2021). In addition, the research has shown that
THSWD can reduce myocardial interstitial collagen
remodeling by inhibiting myocardial interstitial collagen fiber
proliferation and collagen expression after myocardial infarction,
and reducing the ratio of myocardial I/lll collagen in a non-
infarcted area (Zhou and Liu, 2011). Moreover, paeoniflorin not
only could improve ventricular remodeling via inhibiting BNP,
IL-6, TNF-a and increasing IL-10 levels (Chen et al., 2018b), but
also could attenuate cardiac hypertrophy and cardiac fibrosis (Liu
et al., 2019b).

Reduce Blood Lipids and

Anti-Atherosclerosis

The basic pathological process of CHD is that coronary artery
fixed stenosis or increased microvascular resistance leads to
decreased coronary blood flow, unstable atherosclerotic plaque
rupture, erosion or bleeding, secondary platelet aggregation or
thrombosis, resulting in a sharp increase in the degree of coronary
artery stenosis or closure, and/or coronary artery functional
changes (such as spasm), causing in myocardial ischemia and
hypoxia injury. However, the increase of serum lipid level is one
of the independent risk factors of CHD (Bragg and Walling,
2015). AS is the appearance of yellow substances such as
cholesterol and lipids in the intima of large and middle
arteries, which is mostly caused by fat metabolism disorders
and neurovascular dysfunctions, and often leads to
thrombosis, blood supply disorders and so on. Studies have
shown that THSWD plays a certain role in reducing total
cholesterol (TC), triglyceride (TG), low-density lipoprotein-C
(LDL-c), LDL-¢/TC ratio, and increasing high-density
lipoprotein-C (HDL-c), HDL-c/TC ratio (Chen and Wang,
2005; Xie and Luo, 2008; Luo and Zhou, 2014; Liu, 2015a;
Haoli, 2018; Chen et al.,, 2019; Li and Yan, 2020). One of the
mechanisms may be that peach kernel oil significantly
downregulates the protein expression of tissue factor (TF)
(Hao et al, 2019), thereby inhibiting the formation of
atherosclerotic plaques. Moreover, THSWD could significantly
decrease the ratio of serum TG/HDL-c and increase the content
of serum apolipoprotein A1 (ApoAl) (Zhou, 2003). The decrease
of TC, TG, LDL-c, and the increase of LDL-c, ApoAl help to
reduce blood lipids, thus inhibiting the occurrence and
development of AS. In addition, baicalin could ameliorate
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atherosclerotic lesion progression via lipid modulation in ApoE—/
— mice with high-cholesterol diet (Liao et al., 2014). A kind of
ingredients from Chuanxiong rhizoma,
tetramethylpyrazine (Ligustrazine) also exhibited
cardioprotective effects on atherosclerosis and MIRI (Guo
et al., 2016).

active

Inhibit Platelet Aggregation and Prolong
Clotting Time

The main functions of platelets (PLT) are coagulation, hemostasis
and repair of damaged blood vessels. Since the surface sugar
coating of platelets can absorb plasma proteins and coagulation
factor I, platelet granules also contain substances related to
coagulation. Platelet activation consists of three steps:
adhesion, aggregation and release. Activated platelets form
platelet thrombus, which can cause thrombotic diseases such
as acute myocardial infarction and ischemic stroke.

Studies have shown that THSWD can effectively reduce
platelet adhesion rate in rats in a dose-dependent manner, and
can inhibit platelet aggregation induced by adenosine
diphosphate (ADP) and adrenaline (AD), and its effect is
similar to that of aspirin (Han et al., 2010). Under the action
of ADP (Liu et al.,, 2016), AD and other inducers, platelets can
release a series of active substances, such as thromboxane A2
(TXA2), platelet granule membrane protein-140 (GMP-140), p-
thromboglobulin, and platelet factor-4 to promote platelet
aggregation (Liu and Yin, 2014). However, THSWD can
significantly decrease the levels of plasma TXA2 and GMP-140
in rats (Han et al., 2010), thereby inhibiting platelet aggregation.
In addition, within the range of 0.5-2.5 mg/ml, THSWD could
inhibit platelet aggregation induced by thrombin and selective
agonists of protease-activated receptor-1 (SA-PAR1) in a dose-
dependent manner (Yin and Yang, 2012). The research has
shown that THSWD can prolong thrombosis time and clotting
time in rats (Liu and Yin, 2014), in which the prothrombin time is
prolonged with the increase of the dose of Carthamus tinctorius
lutein (Yin and Yang, 2012), showing an obvious anticoagulant
effect. To sum up, THSWD can play a certain role in the three key
links of platelet activation, and play the role of anti-platelet and
prolonging clotting time.

Signal Pathway

It has been found that THSWD can inhibit inflammatory reaction
by regulating the NF-kB signaling pathway, and its internal
mechanism may be to inhibit the expression of NF-kBp65,
TNF-a protein, and its mRNA in myocardial tissue, and
reduce the contents of IL-1f and IL-6 in serum (Shen and Shi,
2019), thus effectively protecting the structure and function of the
myocardium. Moreover, THSWD can protect human brain
microvascular endothelial cells from ischemic injury, which
may enhance the expression of VEGF and the ability of cell
antioxidation through hypoxia-inducible factor-la (HIF-1a)
signal pathway (Zhaojie and Han, 2018). It can also promote
endothelial cell proliferation by up-regulating endothelial nitric
oxide synthase/nitric oxide (eNOS/NO) mediated signal pathway
(Xiaoxia, 2010), since eNOS/NO is an important factor in
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promoting angiogenesis (Yasuda, 2008). Through activating
Nrf2 mediated HIF-la pathway, baicalin can protect
cardiomyocytes from apoptosis induced by hypoxia (Yu et al,
2019). Besides, THSWD can increase the expression of B
lymphocyte tumor-2 (Bcl-2) gene, decrease the expression of
Bcl-2-associated X protein (Bax), alleviate cardiomyocyte injury,
inhibit cardiomyocyte necrosis and apoptosis (Li and Wang,
2009), thus preventing the pathological changes of myocardial
ischemia and maintain cardiac function.

In studies of the effective components of THSWD, ferulic acid
can activate the signal pathways of transcription factor NF-E2
related factor 2 (Nrf2), phosphatidylinositol 3- kinase (PI3K) and
extracellular regulated protein kinases (ERK) to play an
antioxidant role, thus protecting vascular endothelial cells
from oxidative damage (Ma et al, 2010). Cardioprotective
potential of amygdalin from Persicae semen could inhibit
cardiac hypertrophy, oxidative stress and inflammatory
responses through modulation of Nrf2 and NF-xB activation
(Kung et al., 2021). Paeoniflorin can also reduce the expression of
related mRNA (Zhou et al., 2013; Chen et al., 2015), inhibit NF-
kB signaling pathway and activate PI3K/Akt signaling pathway
(Zhai and Guo, 2016), thereby exerting anti-inflammatory and
anti-oxidation effects. Luteolin and quercetin could protect
diabetic cardiomyopathy against inflammation and oxidative
stress injury via NF-kB pathway inhibition (Patel et al., 2018;
Li et al, 2019; Chen et al, 2020). Moreover, the findings
demonstrated that cardioprotective effects of lactone
component from Ligusticum chuanxiong were related to
restoration of autophagic flux through the activation of PI3K/
Akt/mTOR signaling pathway (Wang et al, 2018a), and
ligustrazine from Chuanxiong rhizoma could exert cardio
protection through multiple signaling pathways in MIRI
(Zheng et al., 2018).

Paeoniforin could attenuate myocardial fibrosis and improve
cardiac function in CHF rats by down-regulating the p38 MAPK
signaling pathway (Liu et al., 2020). Hydroxysafflor yellow A
(HSYA) in Carthami flos has a protective effect on vascular
endothelial injury induced by hypoxia. It may be that HSYA
can increase the level of NO under hypoxia, up-regulate the ratio
of Bcl-2/bax, the expression of eNOS-mRNA and VEGF-mRNA
and its protein, enhance the accumulation of HIF-1a protein and
its transcriptional activity (Ji et al., 2008; Ji et al., 2009), thus
improving the viability of vascular endothelial cells under
hypoxia and promoting endothelial cell proliferation and
angiogenesis through VEGF/VEGF receptor (Song et al., 2005).

CLINICAL APPLICATIONS OF TAOHONG
SIWU DECOCTION IN PREVENTION AND
TREATMENT OF MI

In the clinical prevention and treatment of myocardial injury
related diseases, THSWD can decrease serum TC, increase
coronary blood flow, reduce myocardial oxygen consumption,
resist myocardial ischemia, inhibit platelet aggregation and
enhance the activity of the fibrinolytic enzyme system (Yang,
2007). It can also effectively reduce blood viscosity and the level of
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TABLE 1 | Clinical applications of THSWD in prevention and treatment of MI.

Application of
combined
chemicals

Use of combined
prescriptions

Add and subtract
THSWD alone

Drugs/Prescriptions

Sodium ozagrel

Shuxuening

Salvia miltiorrhiza
injection

Agkistrodon halys
antithrombotic enzyme
Metoprolol

Diltiazem

Low molecular heparin
calcium

Rosuvastatin
Isosorbide mononitrate
Atorvastatin

Zhenwu decoction

Shenfu decoction
Baoyuan decoction

Gualou Xiebai banxia
decoction

Shexiang baoxin pill

Astragalus
membranaceus
Ginseng

Diseases

UAP

AP of qi deficiency and
blood stasis syndrome
Coronary spasm AP
ACS

AP

CHD

CSHF

AP of qi deficiency and
blood stasis type

SAP of phlegm and
blood stasis type

AP of gi and blood
stasis type

SAP complicated with
heart failure

UAP

CHD-AP

Pharmacological effects

Improve microcirculation and myocardial ischemia

Regulate of hemorheology, improve left ventricular
systolic function

Improve the level of blood lipids

Prevention and treatment of myocardial infarction

Reduce blood lipid, improve myocardial blood
supply and heart function
Improve efficacy and reduce side effects

Increase LVEF, delay the ventricular remodeling

Increase LVEF
Dilate coronary artery, improve microcirculation

Improve myocardial ischemia and the high viscosity
and hypercoagulable state of hemorheology

Prevent myocardial injury

Improve serology, hemorheology and cardiac
function, reduce the level of blood lipids and
alleviates inflammatory reaction, delay the progress
of heart failure

Maintain the function of vascular endothelium,
regulate blood lipids

Improve heart function and blood lipid status
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serum inflammation, thus improving the clinical effect (Lujuan
and Wang, 2018). In addition, THSWD can inhibit the level of
serum ET-1 in patients with coronary spastic AP of gi stagnation
and blood stasis type, and its improvement of AP may be related
to the decrease of ET-1 level and the improvement of vascular
endothelial function (Chen, 2013). However, the efficacy of
THSWD will decrease with the increase of the degree of AP,
and it may only have a certain curative effect on mild and
moderate AP (Yang, 2007). Moreover, the current clinical
practical applications are mostly carried out in the way of
combination formulas and combined chemical drugs, and
there are fewer examples of THSWD alone (Table 1).

Application of Combined Chemicals

Clinical research has shown that THSWD combined with
conventional chemical drugs can decrease the levels of serum
TC, TG and LDL in patients with UAP (He et al., 2011), thus
playing a role in reducing blood lipid and preventing AS. In
chemical drugs combination therapy, modified THSWD
combined with sodium ozagrel for injection (Jing and Wang,
2009; Renhua and Li, 2017), or Shuxuening (Wang and Wang,
2008), Salvia miltiorrhiza injection (Yu, 2012), Agkistrodon halys

antithrombotic enzyme (Rui, 2002), which can effectively
improve microcirculation and myocardial ischemia, alleviate
the symptoms of AP and prevent the occurrence of
myocardial infarction in patients with UAP, and there are no
obvious adverse reactions and toxic and side effects. For patients
with SAP with qi deficiency and blood stasis syndrome (Liu and
Zhang, 2014; Dai and Wu, 2017; Zhang, 2018; Yang, 2019; Wu
and Su, 2020), integrated traditional Chinese and Western
medicine has a clear therapeutic effect, which can obviously
improve the treatment efficiency and the quality of life of
patients, reduce the level of blood lipid and the degree and
frequency of AP attack, so as to accelerate the relief of clinical
symptoms and improve cardiac function. Studies have shown that
THSWD combined with Baoyuan Decoction and Metoprolol can
treat patients with AP of qi deficiency and blood stasis syndrome
(Wang and Wang, 2018), relieve symptoms and improve left
ventricular systolic function (Wang et al., 2018b; Wang and Jiang,
2019). The mechanism may be related to the regulation of
hemorheology and the levels of N-terminal pro-brain
natriuretic peptide (NT-proBNP) (Xiao et al., 2016), serum
troponin I and MCP-1. Furthermore, THSWD combined with
diltiazem has outstanding clinical efficacy in the treatment of

Frontiers in Pharmacology | www.frontiersin.org

January 2022 | Volume 13 | Article 816347


https://www.frontiersin.org/journals/pharmacology
www.frontiersin.org
https://www.frontiersin.org/journals/pharmacology#articles

Shao et al.

coronary spasm AP, and which can significantly improve the level
of blood lipid indexes compared with the control group (Liu,
2015a).

Besides, the researchers believe that on the basis of routine use
of chemical drugs for anti-angina pectoris, THSWD combined
with Gualou Xiebai Banxia Decoction is used to treat chest
arthralgia of phlegm and blood stasis type (Yang et al., 2014;
Wang, 2016), and THSWD combined with Chaihu Shugan
Powder is added to treat UAP of qi stagnation and blood
stasis type (Yuan and Fan, 2019), which has significant clinical
efficacy, thus further controlling the attack of AP and improving
the quality of life, reflecting the concept of prevention and
treatment of both symptoms and root causes of disease in
TCM. The combined prescription may have the effects of
dilating blood vessels, anti-inflammation, reducing blood
lipids, anti-shock, regulating immune function and reducing
blood viscosity (Li et al., 2008), so as to relieve AP and protect
myocardium. For the prevention and treatment of acute coronary
syndrome (ACS includes UAP and myocardial infarction), the
curative effect of THSWD combined with Gualou Xiebai Banxia
Decoction plus low molecular heparin calcium (Zhu et al., 2011),
and THSWD combined with Sini Powder plus conventional
chemical drugs is more significant than that of chemical drugs
alone (Gao, 2014). Other studies have found that Ginseng plus
THSWD combined with rosuvastatin (Haoli, 2018), or Shengmai
Powder combined with THSWD and isosorbide mononitrate in
preventing and treating AP (Yan et al, 2012), can not only
improve myocardial blood supply and heart function, but also
reduce blood lipid, thereby alleviating the damage of myocardial
cells. In addition, on the basis of routine chemicals treatment,
THSWD combined with Shixiao Powder can improve the
ischemic electrocardiogram (ECG) performance of chest
obstruction caused by blood stasis (Liu, 2015b; Yu, 2015),
THSWD combined with Zhishi Xiebai Guizhi decoction can
alleviate the clinical manifestations of myocardial ischemia in
chronic CHD (Chen, 2018; Cheng, 2019), and only taking
THSWD also can improve the TCM syndrome and the quality
of life of patients (Wang and Fu, 2017; Chen and Xia, 2018; Dong,
2018; Liu, 2019b; Jia, 2020). The clinical use of atorvastatin alone
in the treatment of CHD has poor efficacy and large side effects,
while adding THSWD and Xiebai Banxia Decoction can avoid
these adverse reactions (Wang, 2018).

The above research showed that the integrated traditional
Chinese and western medicine therapy may be superior to the
single chemicals therapy in improving the pathological changes
and clinical manifestations of cardiovascular diseases related to
myocardial injury to a certain extent (Yu, 2015), (Huang, 2012;
Yu, 2015; Yang et al., 2019; Yang and Zhou, 2019), but the specific
mechanism needs to be further clarified.

Use of Combined Prescriptions

THSWD combined with Zhenwu decoction can reduce left
ventricular end-diastolic and end-systolic diameter, plasma
levels of brain natriuretic peptide (BNP) and matrix
metalloproteinase-9 (MMP-9), increase left ventricular ejection
fraction (LVEF) and tissue inhibitor of metalloproteinase-1
(TIMP-1) (Joung et al,, 2003; Xiao and Chen, 2015; Xiao and
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Gao, 2017). It can improve the symptoms and signs of patients
with chronic systolic heart failure (CSHF is the heart failure
caused by SAP in ischemic heart disease) of yang deficiency and
blood stasis, and suppresses the degradation of extracellular
matrix (ECM) to delay the occurrence of ventricular
remodeling. Among them, MMP-9 and TIMP-1 play an
important role in the occurrence and development of
ventricular remodeling and heart failure (Siwik et al., 2000).
MMP-9 is a marker reflecting the degradation of myocardial
ECM and ventricular remodeling (Martos et al., 2009). Under
normal circumstances, TIMP-1 inhibits the activity of MMP-9 in
a state of dynamic balance, and if unbalanced, ventricular
remodeling will be aggravated (Chesler et al., 1999; Bradham
et al., 2002; Fedak et al., 2004; Kassiri et al., 2005). In addition,
clinical observation of CSHF with yang deficiency and blood
stasis showed that Shenfu decoction combined with THSWD
could significantly relieve symptoms such as palpitation,
shortness of breath, wheezing, dyspnea and chest pain,
increase LVEF and decrease the contents of NT-proBNP and
BNP in plasma (Wang and Li, 2017).

Moreover, many researchers believe that THSWD combined
with Baoyuan Decoction can significantly improve the clinical
symptoms of patients with AP of qi-deficiency and blood-stasis
type with higher safety (Song, 2010; Li and Zhang, 2018; Zhang,
2019). The pharmacological study of the combined prescription
confirmed part of the action mechanism of Baoyuan decoction
combined with THSWD (Li and Zhang, 2018), including
coronary artery dilation, improvement of microcirculation,
protection of damaged myocardium, enhancement of
myocardial contractility, anti-platelet aggregation, inhibition of
thrombosis and so on. In the treatment of SAP of phlegm and
blood stasis type with THSWD combined with Gualou Xiebai
Banxia decoction, several studies have shown that the combined
prescription can improve myocardial ischemia and the high
viscosity and hypercoagulable state of hemorheology (Xiong,
2014; Li et al,, 2015; Li and Mubhati, 2016; Wang and Zhai,
2016; Zhao, 2018), so as to protect cardiomyocytes from
further injury. In addition, research has confirmed that
THSWD combined with Shexiang Baoxin Pill has a certain
prevention and therapeutic effect on AP of qi and blood stasis
type (Yue, 2014).

In the clinical study of combined prescriptions, THSWD
combined with other prescriptions has significant clinical
effect in the treatment of cardiovascular disease, which can
improve the TCM syndrome of patients and their quality of
life. However, there are few cases in these clinical studies, and
there is a lack of research and analysis of large clinical samples
and standardization of syndrome types. Secondly, due to the
limited observation time, there are few objective indicators
selected in the study, so the inferences of results need to be
further verified.

Add and Subtract Taohong Siwu Decoction
Early studies showed that after GE’s THSWD was used for SAP,
the pain and ECG were obviously improved. Although there was
no statistically significant difference compared with the chemicals
control group, the improvement of clinical symptoms of the
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TABLE 2 | The main active ingredients from THSWD in protection of cardiomyocytes.

Chinese
medicine

Ingredients

Persicae semen Anti-oxidative stress
Carthami flos

Angelicae sinensis

radix

Paeoniae radix alba

Rehmanniae radix

praeparata

B-sitosterol

Chuanxiong rhizoma  Tetramethylpyrazine
(Ligustrazine)
Lactone component from

Ligusticum chuanxiong

Regulate autophagy

Persicae semen Amygdalin

Carthami flos Hydroxysafflor yellow A

Pharmacological effects

Anti-atherosclerosis, anti-oxidation, anti-inflammation

Anti-inflammation, anti-oxidation

Protect vascular endothelium, Promote endothelial cell
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References

Wong et al. (2014), Koc et al. (2021)

Guo et al. (2016)

Wang et al. (2018a)

Kung et al. (2021)

Jiet al. (2008), Ji et al. (2009)

proliferation and angiogenesis

Baicalin Cardiomyocytes protection, Macrophages polarization,
lipid modulation

Quercetin Anti-inflammation, anti-oxidation, mitochondrial function
regulation, Cardiomyocytes protection

Luteolin Anti-inflammation, anti-oxidation, autophagy regulation

Kaempferol Cardiomyocytes protection, inhibit inflammatory
responses and oxidative stress

Paeoniae radix alba Paeoniflorin

oxidative stress

treatment group was better than that in the control group (Jiang,
2009). Moreover, THSWD can improve the clinical efficacy of
conventional chemical drugs in the treatment of SAP complicated
with heart failure, and further improve the indexes of serology,
hemorheology and cardiac function in patients (Wang et al,
2020). At the same time, it also lowers blood lipids and alleviates
inflammatory reactions, thus delaying the progress of heart
failure. THSWD combined with Astragalus membranaceus
were used to enhance the efficacy of routine drugs in the
treatment of UAP (Zheng et al, 2010), by maintaining the
function of vascular endothelium, regulating blood lipids and
reducing the levels of plasma ET and hs-CRP, to improve ECG
and clinical manifestation of the patients. Research have shown
that Ginseng combined with THSWD in the treatment of AP
patients with CHD can further increase the curative effect,
improve the heart function and blood lipid status of patients
and higher safety (Chen et al, 2019). Although the use of
THSWD alone can improve the prevention and treatment of
the MI caused by cardiovascular disease, there are few clinical
studies, and there are still many internal mechanisms that are
not clear.

SUMMARY AND DISCUSSION

As one of the classic prescriptions for promoting blood
circulation and removing blood stasis, THSWD has certain
effects on the prevention and treatment of cardiovascular

improve ventricular remodeling, attenuate cardiac
hypertrophy, anti-inflammation, anti-fibrosis, anti-

Liao et al., 2014, Yu et al. (2019), Xu et al. (2020)

Ruiz et al. (2015), Roslan et al. (2017), Patel et al.
(2018), Chen et al. (2020)

Luo et al. (2017), Li et al. (2019), Wu et al. (2020b)
Zhou et al. (2015), Feng et al. (2017), Chen et al.
(2018a)

Zhang et al. (2012), Zhou et al. (2013), Chen et al.
(2015), Chen et al. (2018b), Qian et al. (2015), Zhai and
Guo. (2016), Liu et al. (2019a), Liu et al. (2019b), Liu
et al. (2020), Wu et al. (2020a)

diseases (CHD, myocardial infarction, etc.). On the whole, it
aims to control or delay the progression of CHD, alleviate the
symptoms and frequency of myocardial ischemia and AP, thereby
improving the quality of life, preventing myocardial infarction
and prolonging life (Montalescot et al., 20132013).

At present, many studies have shown that THSWD can
protect cardiomyocytes and improve cardiac function by
inhibiting inflammatory reaction, antioxidant stress, inhibiting
platelet aggregation, prolonging clotting time, anti-fibrosis,
reducing blood lipids, anti-atherosclerosis, improving
hemorheology and vascular lesions, regulating related signal
pathways and so on. These possible mechanisms not only
provide some research paths for researchers, but also provide
clinicians with beneficial choices in the prevention and treatment
of cardiovascular diseases, which is also a kind of welfare and
hope for patients with cardiovascular diseases!

However, there are still some limitations and uncertainties in
the research of prescriptions. According to the current research,
THSWD contains many active ingredients (Wu, 2011; Li and
Guo, 2016; Wang and Peng, 2017; WangChen and Han, 2019;
Zhao and Liu, 2019; Nie and Cheng, 2020), including ligustilide,
catalpol, paeoniflorin (Zhang et al., 2012; Zhou et al., 2013; Chen
et al., 2015; Chen et al., 2018b; Qian et al., 2015; Zhai and Guo,
2016; Liu et al., 2019b; Liu et al., 2020), paeonional lactonine,
amygdalin (Kung et al., 2021), kaempferol (Zhou et al., 2015;
Feng et al., 2017; Chen et al., 2018a), quercetin (Ruiz et al., 2015;
Roslan et al., 2017; Patel et al., 2018; Chen et al., 2020), paeonol,
ferulic acid (Dai and Wu, 2017), benzoic acid, coumaric acid,
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caffeic acid, gallic acid, and hydroxysaftlor yellow A (Song et al.,
2005; Ji et al., 2008; Ji et al., 2009), etc., (Table 2). However, the
molecular biological mechanism of which or several components
play a role needs to be further studied and elucidated. Moreover,
there are still many unknown ingredients in THSWD that have
not been discovered and studied, and the pharmacological effects
and mechanisms of these ingredients still need to be explored. In
addition, although there are many clinical studies on the
prevention and treatment of cardiovascular disease with
THSWD, due to the blind sampling selection, short-term
follow-up time and drop-out, the long-term effect of the study
cannot be determined. Moreover, due to the lack of clear
mechanisms of action, the combined use of THSWD with
other prescriptions and chemical drugs is ambiguous and
confusing to some extent, and there is still a lack of clear
systematic evaluation of its efficacy and safety in the
prevention and treatment of cardiovascular diseases. In
addition, the dosage of each Chinese medicine component of
THSWD in the literature research was inconsistent, and the
quality of TCM was uneven, which may adversely affect the
results of the study. Therefore, the results of the study may have a
certain degree of psychological comfort tendency, which is not
universal, and as the drug composition and dose are not
standardized and quantified, the conclusion may have errors.
To sum up, THSWD has shown a broad prospect in the
prevention and treatment of myocardial injury caused by
cardiovascular diseases, but there are still many uncertainties.
In the basic research of prescriptions and drugs, scientific
research institutions should strengthen the quality control of
drugs and further clarify the molecular biological mechanism of
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quantification and internationalization.

AUTHOR CONTRIBUTIONS

C-LS collated and analyzed literatures, and wrote the manuscript.
G-HC edited the manuscript. H-DG provided design and
concept.

FUNDING

This work was supported by grants from the National
Natural Science Foundation of China (Grant No. 82174120),
Natural Science Foundation of Shanghai (No. 21ZR1463100)
and Shanghai Talent Development Funding Scheme (No.
2019090).

Chen, D., and Wang, Z. (2005). Clinical Observation on Modified
Taohong Siwu Decoction in Treating 60 Cases of Hyperlipemia with
Qi Stagnation and Blood Stasis Syndrome. Jilin J. Chin. Med. (03), 24-25.
[In Chinese].

Chen, H., Dong, Y., He, X,, Li, J., and Wang, J. (2018). Paeoniflorin Improves
Cardiac Function and Decreases Adverse Postinfarction Left Ventricular
Remodeling in a Rat Model of Acute Myocardial Infarction. Drug Des.
Devel Ther. 12, 823-836. doi:10.2147/DDDT.S163405

Chen, J., Wang, J., and Zeng, M. (2019). Effect of Ginseng Combined with Taohong
Siwu Decoction on Cardiac Function and Blood Lipid in Patients with
Coronary Heart Disease and Angina Pectoris. China Med. Herald 16 (24),
135-138. [In Chinese].

Chen, S., and Xia, Z. (2018). The Clinical Effect of Taohong Siwu Decoction in the
Treatment of Stable Coronary Heart Disease with Blood Stasis Type. J. China
Prescription Drug 16 (04), 105-106. [In Chinese].

Chen, T., Zhang, X., Zhu, G, Liu, H., Chen, J., Wang, Y., et al. (2020). Quercetin
Inhibits TNF-a Induced HUVECs Apoptosis
Downregulating NF-kB and AP-1 Signaling Pathway In Vitro. Medicine
(Baltimore) 99 (38), €22241. doi:10.1097/MD.0000000000022241

Chen, W, and Gao, R. (2016). Summary of the Chinese Cardiovascular Disease
Report 2015. Chin. Circ. J. 31 (06), 521-528. [In Chinese].

Chen, X., Qian, J., Wang, L., Li, J., Zhao, Y., Han, J,, et al. (2018). Kaempferol
Attenuates Hyperglycemia-Induced  Cardiac by Inhibiting
Inflammatory Responses and Oxidative Stress. Endocrine 60 (1), 83-94.
doi:10.1007/s12020-018-1525-4

Cheng, Q. (2019). Clinical Effect Observation on 192 Cases of Chronic Coronary
Heart Disease Myocardial Ischemia Treated by Taohong Siwu Decoction and
Zhishi Xiebai Guizhi Decoction. World Latest Med. Inf. 19 (74), 176+178. [In
Chinese].

and Inflammation via

Injuries

Frontiers in Pharmacology | www.frontiersin.org

January 2022 | Volume 13 | Article 816347


https://doi.org/10.1161/CIR.0000000000000558
https://doi.org/10.1016/s0008-6363(01)00503-x
https://doi.org/10.1016/s0008-6363(01)00503-x
https://doi.org/10.1111/j.1755-5922.2009.00131.x
https://doi.org/10.3892/mmr.2015.3870
https://doi.org/10.3892/mmr.2015.3870
https://doi.org/10.2147/DDDT.S163405
https://doi.org/10.1097/MD.0000000000022241
https://doi.org/10.1007/s12020-018-1525-4
https://www.frontiersin.org/journals/pharmacology
www.frontiersin.org
https://www.frontiersin.org/journals/pharmacology#articles

Shao et al.

Chesler, N. C,, Ku, D. N,, and Galis, Z. S. (1999). Transmural Pressure Induces
Matrix-Degrading Activity in Porcine Arteries Ex Vivo. Am. J. Physiol. 277 (5),
H2002-H2009. doi:10.1152/ajpheart.1999.277.5.H2002

Chinese Pharmacopoeia Commission (2015). Pharmacopoeia of the People’s
Republic of China [S]. Beijing: China Medical Science Press. [In Chinese].

Choi, Y. H, Do, J. S,, Seo, H. J., Hwang, J. K, Kim, J. H,, Song, E. ], et al. (2007). Oral
Administration of Aqueous Extract of Carthami Flos Induces Macrophage Activation
and Preferentially Potentiates Type 1 Helper T-Cell Response In Vivo.
Immunopharmacol Immunotoxicol 29 (2), 187-200. doi:10.1080/08923970701511892

Chu, L., and Sun, M. (2014). Effect of Taohong Siwu Decoction on Hypersensitive
C-Reactive Protein in Patients with Coronary Heart Disease. Inner Mongolia
J. Traditional Chin. Med. 33 (3), 36-37. [In Chinese].

Conti, P, and Shaik-Dasthagirisaeb, Y. (2015). Atherosclerosis: a Chronic
Inflammatory Disease Mediated by Mast Cells. Cent. Eur. . Immunol. 40
(3), 380-386. doi:10.5114/ceji.2015.54603

Daij, S., and Wu, Z. (2017). Clinical Study on Treatment of Stable Angina Pectoris
with Qi Deficiency and Blood Stasis Syndrome by Integrated Traditional
Chinese and Western Medicine. J. Pract. Traditional Chin. Med. 33 (06),
647-648. [In Chinese].

Deng, J. (2021). Based on Network Pharmacology and Molecular Docking to
Explore Mechanism of Classic Prescription Taohong Siwu Decoction in
Treating Different Diseases Simultaneously. Chin. Traditional Herbal Drugs
52 (10), 3018-3029. [In Chinese].

Dong, W. (2018). Clinical Value of Treating Stable Coronary Heart Disease of
Heart-Blood Stasis Type by Combining Routine Western Medicine with
Taohong Siwu Decoction. Cardiovasc. Dis. Electron. J. Integrated Traditional
Chin. West. Med. 6 (01), 165. [In Chinese].

Fedak, P. W., Smookler, D. S., Kassiri, Z., Ohno, N., Leco, K. J., Verma, S., et al.
(2004). TIMP-3 Deficiency Leads to Dilated Cardiomyopathy. Circulation 110
(16), 2401-2409. doi:10.1161/01.CIR.0000134959.83967.2D

Feng, H., Cao, J., Zhang, G., and Wang, Y. (2017). Kaempferol Attenuates Cardiac
Hypertrophy via Regulation of ASK1/MAPK Signaling Pathway and Oxidative
Stress. Planta Med. 83 (10), 837-845. doi:10.1055/s-0043-103415

Gao, Q., Dong, X,, and Deng, C. (2020). Progress in Myocardial Ischemia and
Reperfusion Injury. South China J. Cardiovasc. Dis. 26 (01), 107-109. [In
Chinese].

Gao, Xin (2014). 40 Cases of Acute Myocardial Infarction Treated by Taohong
Siwu Decoction and Sini Powder Combined with Western Medicine. Shaanxi
J. Traditional Chin. Med. 35 (06), 655-656. [In Chinese].

Gao, X, and Zhang, T. (2017). Chinese Materia Medica [M]. Beijing: China Press of
Traditional Chinese Medicine. [In Chinese].

Guo, M, Liu, Y., and Shi, D. (2016). Cardiovascular Actions and Therapeutic
Potential of Tetramethylpyrazine (Active Component Isolated from Rhizoma
Chuanxiong): Roles and Mechanisms. Biomed. Res. Int. 2016, 2430329. doi:10.
1155/2016/2430329

Han, L., Peng, D., Xu, F., Wang, N,, Liu, Q., Dai, M., et al. (2010). Studies on Anti-
platelet Activation Effect and Partial Mechanisms of Taohong Siwu Decoction.
Zhongguo Zhong Yao Za Zhi 35 (19), 2609-2612. [In Chinese].

Han, L., and Peng, D. (2010). Studies on Antithrombotic Effects of Taohong Siwu
Decoction. J. Anhui Univ. Chin. Med. 29 (01), 47-49. [In Chinese].

Han, L., and Xu, V. (2007). Experimental Study of Taohong Siwu Decoction on
Promoting Blood Circulation and Removing Blood Stasis. J. Anhui Univ. Chin.
Med. (01), 36-38. [In Chinese].

Hao, E., Pang, G., Du, Z,, Lai, Y. H.,, Chen, J. R,, Xie, J., et al. (2019). Peach
Kernel Oil Downregulates Expression of Tissue Factor and Reduces
Atherosclerosis in ApoE Knockout Mice. Int. J. Mol. Sci. 20 (2), 405.
doi:10.3390/ijms20020405

Haoli, F. (2018). Effect of Ginseng and Taohong Siwu Decoction Combined with
Rosuvastatin on Cardiac Function and Blood Lipid in Patients with Coronary
Heart Disease and Angina Pectoris. Chin. J. Integr. Med. Cardio-
Cerebrovascular Dis. 16 (21), 3177-3179. [In Chinese].

He, X, and Wang, J. (2020). Effects and Mechanism of Erchen Decoction and
Taohong Siwu Decoction on the Regulation of p53/SLC7A11 Mediated
Oxidative Damage and Ferroptosis on Atherosclerosis. China J. Traditional
Chin. Med. Pharm. 35 (05), 2344-2348. [In Chinese].

He, Y., Zhu, Z., and Wang, H. (2011). Clinical Observation and Nursing Care of 30
Cases of Unstable Angina Pectoris Treated by Tacohong Siwu Decoction. China
Pharmaceuticals 20 (12), 76-77. [In Chinese].

Taohong Siwu Decoction for Myocardial Injury

Hu, Z., Wang, H,, Fan, G., Zhang, H., Wang, X., Mao, J., et al. (2019). Danhong
Injection Mobilizes Endothelial Progenitor Cells to Repair Vascular
Endothelium Injury via Upregulating the Expression of Akt, eNOS and
MMP-9. Phytomedicine 61, 152850. doi:10.1016/j.phymed.2019.152850

Huang, Zezi. (2012). Clinical Observation of Taohong Siwu Decoction Combined
with Yinxingdamo Injection in the Treatment of Angina Pectoris of Coronary
Heart Disease. Guide China Med. 10 (16), 272-273. [In Chinese].

Hunting, C. B,, Noort, W. A., and Zwaginga, J. J. (2005). Circulating Endothelial
(Progenitor) Cells Reflect the State of the Endothelium: Vascular Injury, Repair
and Neovascularization. Vox Sang 88 (1), 1-9. doi:10.1111/j.1423-0410.2005.
00589.x

Jennings, R. B. (2013). Historical Perspective on the Pathology of Myocardial
Ischemia/reperfusion Injury. Circ. Res. 113 (4), 428-438. doi:10.1161/
CIRCRESAHA.113.300987

Ji, D. B., Zhang, L. Y., Li, C. L., Ye, J., and Zhu, H. B. (2009). Effect of
Hydroxysafflor Yellow A on Human Umbilical Vein Endothelial Cells
under Hypoxia. Vascul Pharmacol. 50 (3-4), 137-145. doi:10.1016/j.vph.
2008.11.009

Ji, D. B., Zhu, M. C,, Zhu, B., Zhu, Y. Z,, Li, C. L,, Ye, J., et al. (2008). Hydroxysafflor
Yellow A Enhances Survival of Vascular Endothelial Cells under Hypoxia via
Upregulation of the HIF-1 Alpha-VEGF Pathway and Regulation of Bcl-2/Bax.
J. Cardiovasc. Pharmacol. 52 (2), 191-202. doi:10.1097/FJC.0b013e318181{b02

Ji, Li., and Lian, J. (2016). Chinese Medicinal Formulas [M]. Beijing: China Press of
Traditional Chinese Medicine. [In Chinese].

Jia, L. (2020). Therapeutic Analysis of Taohong Siwu Decoction in the Treatment
of Stable Coronary Heart Disease with Heart and Blood Stasis. Guide China
Med. 18 (07), 185-186. [In Chinese].

Jiang, X. (2009). Analysis of the Effect of Taohong Siwu Decoction on the
Treatment of Angina Pectoris of Coronary Heart Disease. Chin. J. Mod.
Drug Appl. 3 (23), 116-117. [In Chinese].

Jiang, Z., and Gao, Z. (2018). Characteristics of TCM Prevention and Treatment of
Stable Coronary Heart Disease. Chin. J. Integr. Med. Cardio-Cerebrovascular
Dis. 16 (02), 243-245. [In Chinese].

Jing, X., and Wang, X. (2009). Therapeutic Effect of Taohong Siwu Decoction
Combined with Ozagrel Sodium in the Treatment of Unstable Angina Pectoris.
Hebei ]. Traditional Chin. Med. 31 (08), 1193+1203. [In Chinese].

Jinxia, L. I, Xiaoqing, Z. H. O. U,, Caixing, Z. H. E. N. G, Lina, L. A. I, and Ling, L.
1. (2021). Comparison of Mechanisms and Efficacies of Five Formulas for
Improving Blood Circulation and Removing Blood Stasis. Digital Chin. Med. 4
(2), 144-158. doi:10.1016/j.dcmed.2021.06.007

Joung, B. Y., Park, B. E., Kim, D. S., Hong, B. K., Kim, D. Y., Cho, Y. H., et al. (2003).
B-type Natriuretic Peptide Predicts Clinical Presentations and Ventricular
Overloading in Patients with Heart Failure. Yonsei Med. J. 44 (4), 623-634.
doi:10.3349/ym;j.2003.44.4.623

Kachur, S., Chongthammakun, V., Lavie, C. J., De Schutter, A., Arena, R., Milani, R.
V., et al. (2017). Impact of Cardiac Rehabilitation and Exercise Training
Programs in Coronary Heart Disease. Prog. Cardiovasc. Dis. 60 (1),
103-114. doi:10.1016/j.pcad.2017.07.002

Kalogeris, T., Baines, C. P., Krenz, M., and Korthuis, R. J. (2012). Cell Biology of
Ischemia/reperfusion Injury. Int. Rev. Cel Mol Biol 298, 229-317. doi:10.1016/
B978-0-12-394309-5.00006-7

Kalogeris, T., Baines, C. P., Krenz, M., and Korthuis, R. J. (2016). Ischemia/
Reperfusion. Compr. Physiol. 7 (1), 113-170. doi:10.1002/cphy.c160006

Kassiri, Z., Oudit, G. Y., Sanchez, O., Dawood, F., Mohammed, F. F., Nuttall, R. K.,
et al. (2005). Combination of Tumor Necrosis Factor-Alpha Ablation and
Matrix Metalloproteinase Inhibition Prevents Heart Failure after Pressure
Overload in Tissue Inhibitor of Metalloproteinase-3 Knock-Out Mice. Circ.
Res. 97 (4), 380-390. doi:10.1161/01.RES.0000178789.16929.cf

Koc, K., Geyikoglu, F., Cakmak, O., Koca, A., Kutlu, Z., Aysin, F,, et al. (2021). The
Targets of B-sitosterol as a Novel Therapeutic against Cardio-Renal
Complications in Acute Renal Ischemia/reperfusion Damage. Naunyn
Schmiedebergs Arch. Pharmacol. 394 (3), 469-479. doi:10.1007/s00210-020-
01984-1

Kung, Y. L, Lu, C. Y., Badrealam, K. F., Kuo, W. W, Shibu, M. A, Day, C. H., et al.
(2021). Cardioprotective Potential of Amygdalin against Angiotensin II
Induced Cardiac Hypertrophy, Oxidative Stress and Inflammatory
Responses through Modulation of Nrf2 and NF-Kb Activation. Environ.
Toxicol. 36 (5), 926-934. doi:10.1002/tox.23094

Frontiers in Pharmacology | www.frontiersin.org

11

January 2022 | Volume 13 | Article 816347


https://doi.org/10.1152/ajpheart.1999.277.5.H2002
https://doi.org/10.1080/08923970701511892
https://doi.org/10.5114/ceji.2015.54603
https://doi.org/10.1161/01.CIR.0000134959.83967.2D
https://doi.org/10.1055/s-0043-103415
https://doi.org/10.1155/2016/2430329
https://doi.org/10.1155/2016/2430329
https://doi.org/10.3390/ijms20020405
https://doi.org/10.1016/j.phymed.2019.152850
https://doi.org/10.1111/j.1423-0410.2005.00589.x
https://doi.org/10.1111/j.1423-0410.2005.00589.x
https://doi.org/10.1161/CIRCRESAHA.113.300987
https://doi.org/10.1161/CIRCRESAHA.113.300987
https://doi.org/10.1016/j.vph.2008.11.009
https://doi.org/10.1016/j.vph.2008.11.009
https://doi.org/10.1097/FJC.0b013e318181fb02
https://doi.org/10.1016/j.dcmed.2021.06.007
https://doi.org/10.3349/ymj.2003.44.4.623
https://doi.org/10.1016/j.pcad.2017.07.002
https://doi.org/10.1016/B978-0-12-394309-5.00006-7
https://doi.org/10.1016/B978-0-12-394309-5.00006-7
https://doi.org/10.1002/cphy.c160006
https://doi.org/10.1161/01.RES.0000178789.16929.cf
https://doi.org/10.1007/s00210-020-01984-1
https://doi.org/10.1007/s00210-020-01984-1
https://doi.org/10.1002/tox.23094
https://www.frontiersin.org/journals/pharmacology
www.frontiersin.org
https://www.frontiersin.org/journals/pharmacology#articles

Shao et al.

Leal, V., Ribeiro, C. F., Oliveiros, B., Antonio, N., and Silva, S. (2019). Intrinsic
Vascular Repair by Endothelial Progenitor Cells in Acute Coronary Syndromes:
an Update Overview. Stem Cel Rev Rep 15 (1), 35-47. d0i:10.1007/s12015-018-
9857-2

Li, B, Chen, H., and Li, L. (2008). Practical Traditional Chinese Medicine
Prescriptions and Clinical Remedies [M]. Beijing: Scientific and Technical
Documentation Press, 374. [In Chinese].

Li, H. X, Han, S. Y., Wang, X. W., Ma, X,, Zhang, K., Wang, L., et al. (2009). Effect
of the Carthamins Yellow from Carthamus tinctorius L. On Hemorheological
Disorders of Blood Stasis in Rats. Food Chem. Toxicol. 47 (8), 1797-1802.
doi:10.1016/j.fct.2009.04.026

Li, J., and Wang, D. (2009). The Expermental Research of Activating Blood and
Removing Stasis Decoctions on Myocardial Cellular Apoptosis and Expression
of Bcl-2 and Bax in Acute Experimental Ischemic Myocardium. Chin. J. Integr.
Med. Cardio-Cerebrovascular Dis. 7 (03), 295-296. [In Chinese].

Li, L., Luo, W, Qian, Y., Zhu, W., Qian, J., Li, ], et al. (2019). Luteolin Protects
against Diabetic ~Cardiomyopathy by Inhibiting NF-Kb-Mediated
Inflammation and Activating the Nrf2-Mediated Antioxidant Responses.
Phytomedicine 59, 152774. doi:10.1016/j.phymed.2018.11.034

Li, M,, and Zhang, Y. (2018). Therapeutic Effect of Baoyuan Decoction and
Taohong Siwu Decoction on Qi Deficiency and Blood Stasis Type of Chest
Arthralgia and Heartache. World Latest Med. Inf. 18 (45), 218-219. [In
Chinese].

Li,R. S, Li, D. Y., Chen, W. N., Ma, X. D., Zhang, Y., and Li, X. J. (2014). Tachong

Siwu Decoction Regulated Functions of Endothelial Cells and Treated

Arteriosclerosis Obliterans: an Experimental Study. Zhongguo Zhong Xi Yi

Jie He Za Zhi 34 (02), 191-196. [In Chinese].

S, and Guo, C. (2016). Advances on Chemical Constituents and
Pharmacological ~ Effects =~ of = Taohongsiwu  Decoction.  Acta
Neuropharmacologica 6 (04), 42-49. [In Chinese].

Li, S. S., Chen, Z. C, and Zhang, C. H. (2012). Effect of tao-hong-si-Wu-tang, a
Traditional Chinese Herbal Medicine Formula, on Physical Fatigue in Mice.
Afr. . Tradit Complement. Altern. Med. 10 (1), 60-65. doi:10.4314/ajtcam.
v10il1.10

Li, X, Li, D. Y., Chen, W. N,, Zhang, Y., Liu, B. Q,, Li, S. Z, et al. (2015). Effect of
ASO Blood Stasis Syndrome Serum on Vascular Endothelial Cell Injury and
Regulation of Taohong Siwu Decoction on it. Zhongguo Zhong Xi Yi Jie He Za
Zhi 35 (11), 1373-1377. [In Chinese].

Li, Y., and Yan, L. (2020). Effect of Modified Yuquanwan Combined with Taohong
Siwutang on Major Cardiovascular Risk Factors of Patients with Type 2
Diabetes. Chin. J. Exp. Traditional Med. Formulae 26 (19), 177-182. [In
Chinese].

Li, Y., and Muhati, G. (2016). Gualou Xiebai Banxia Decoction Combined
with Taohong Siwu Decoction in the Treatment of 100 Cases of Thoracic
Obstruction. Inner Mongolia J. Traditional Chin. Med. 35 (13), 13. [In
Chinese].

Li, Y. Y, Li J. ], Ge, F. X, Ma, X. ], Li, C,, Ai, X. N,, et al. (2021). Research Progress
on In Vitro Models of Cardiomyocyte Injury. Zhongguo Zhong Yao Za Zhi 46
(13), 3257-3269. [In Chinese]. doi:10.19540/j.cnki.cjcmm.20210311.601

Lian, H., and Qin, Z. R. (2010). Research Survey of the Clinical Application and
Experimental Studies of Taohongsiwutang. Chin. Arch. Traditional Chin. Med.
28 (09), 1868-1870. [In Chinese].

Liao, P., Liu, L., Wang, B, Li, W., Fang, X,, and Guan, S. (2014). Baicalin and
Geniposide Attenuate Atherosclerosis Involving Lipids Regulation and
Immunoregulation in ApoE-/- Mice. Eur. ]J. Pharmacol. 740, 488-495.
doi:10.1016/j.ejphar.2014.06.039

Liu, G., and Zhang, Z. (2014). Integrative Interventions Stable Angina Syndrome of
Blood Stasis Due to Qi Deficiency Clinical Efficacy. Chin. Arch. Traditional
Chin. Med. 32 (11), 2616-2619. [In Chinese].

Liu, J. (2019). Effect of Taohong Siwu Decoction on Serum Levels of IL-6 and TNF-
ain a Rat Model of Acute Deep Venous Thrombosis. J. Hunan Univ. Chin. Med.
39 (01), 32-34. [In Chinese].

Liu, J. (2019). Observation on Therapeutic Effect of Taohong Siwu Decoction in
Treating Stable Coronary Heart Disease of Blood Stasis Type. J. North Pharm.
16 (04), 44-45. [In Chinese].

Liu, L., Duan, J., Tang, Y., Ma, H,, Su, S., and Li, X. (2011). Study on Antioxidant
Effect and Chemical Constituents of Taohong Siwu Decoction. Zhongguo

Li,

Taohong Siwu Decoction for Myocardial Injury

Zhong Yao Za Zhi 36 (12), 1591-1595. doi:10.4268/
¢jemm?20111209

Liu, L, Duan, J. A,, Su, S. L., Liu, P, Tang, Y. P., and Qian, D. W. (2016). Effect of
Different Fractions of Taohong Siwu Decoction on ADP-Induced Platelet
Aggregation and Thrombin Activity. Zhongguo Zhong Yao Za Zhi 41 (04),
716-721. [In Chinese]. doi:10.4268/cjcmm?20160429

Liu, L. (2018). The Influence of TCM Comprehensive Therapy on Cardiac
Function and Myocardial Ischemia-Reperfusion in Patients with Coronary
Heart Disease after Percutaneous Coronary Intervention. Henan Traditional
Chin. Med. 38 (10), 1511-1514. [In Chinese].

Liu, M., Ai, J., Feng, J., Zheng, J., Tang, K., Shuai, Z., et al. (2019). Effect of
Paeoniflorin on Cardiac Remodeling in Chronic Heart Failure Rats through the
Transforming Growth Factor B1/Smad Signaling Pathway. Cardiovasc. Diagn.
Ther. 9 (3), 272-280. do0i:10.21037/cdt.2019.06.01

Liu, M., Feng, J., Du, Q., Ai, J,, and Lv, Z. (2020). Paeoniflorin Attenuates
Myocardial Fibrosis in Isoprenaline-Induced Chronic Heart Failure Rats via
Inhibiting P38 MAPK Pathway. Curr. Med. Sci. 40 (2), 307-312. doi:10.1007/
$11596-020-2178-0

Liu, X., Chen, K,, Zhuang, Y., Huang, Y., Sui, Y., Zhang, Y., et al. (2019).
Paeoniflorin Improves Pressure Overload-Induced Cardiac Remodeling by
Modulating the MAPK Signaling Pathway in Spontaneously Hypertensive
Rats. Biomed. Pharmacother. 111, 695-704. doi:10.1016/j.biopha.2018.12.090

Liu, Y., Li, D,, and Li, X. (2014). Study of Taohong Siwu Decoction Regulating
Blood Flow for Arteriosclerosis Obliterans Model Rat. Chin. Arch. Traditional
Chin. Med. 32 (04), 761-763. [In Chinese].

Liu, Y. (2015). Clinical Observation of Diltiazem Combined with Taohong Siwu
Decoction in Treating Coronary Artery Spasm Angina Pectoris. J. Community
Med. 13 (07), 29-30+72. [In Chinese].

Liu, Y., and Yin, H. (2014). The Use of Chinese Medicinal Herbs and Formulas that
Activate Blood Circulation and Antiplatelet Therapies. Chin. Sci. Bull. 59 (08),
647-655. [In Chinese].

Liu, Y. (2015). Observation on the Therapeutic Effect of Taohong Siwu Decoction
and Shixiao Powder in Treating Thoracic Obstruction and Heartache.
Cardiovasc. Dis. Electron. J. Integrated Traditional Chin. West. Med. 3 (18),
53+55. [In Chinese].

Liu, Z. Q,, Yin, D. K,, Han, L., Li, B. K., and Peng, D. Y. (2013). Protective Effect of
Medicated Serum Prepared with Taohong Siwu Tang on Hydrogen Peroxide-
Induced Human Umbilical Vein Endothelial Cells. Zhongguo Zhong Yao Za Zhi
38 (03), 402-406. [In Chinese].

Lujuan, W. M., and Wang, P. (2018). Effect of Taohong Siwu Decoction on Serum
Hs-CRP and Hemorheology in Patients with Coronary Heart Disease and
Angina Pectoris. Hainan Med. J. 29 (22), 3129-3131. [In Chinese].

Luo, W., and Zhou, X. (2014). Qualitative and Quantitative Study of Blood Stasis
Pathological and Huoxue Huayu Decoctions. Lishizhen Med. Materia Med. Res.
25 (02), 509-512. [In Chinese].

Luo, Y., Shang, P., and Li, D. (2017). Luteolin: A Flavonoid that Has Multiple
Cardio-Protective Effects and its Molecular Mechanisms. Front. Pharmacol. 8,
692. doi:10.3389/fphar.2017.00692

Luo, Z. R, Li, H,, Xiao, Z. X., Shao, S.J., Zhao, T. T., Zhao, Y., et al. (2019). Taohong
Siwu Decoction Exerts a Beneficial Effect on Cardiac Function by Possibly
Improving the Microenvironment and Decreasing Mitochondrial Fission after
Myocardial Infarction. Cardiol. Res. Pract. 2019, 5198278. doi:10.1155/2019/
5198278

Ma, Z.C.,Hong, Q., Wang, Y. G,, Tan, H. L,, Xiao, C. R, Liang, Q. D., et al. (2010).
Ferulic Acid Protects Human Umbilical Vein Endothelial Cells from Radiation
Induced Oxidative Stress by Phosphatidylinositol 3-kinase and Extracellular
Signal-Regulated Kinase Pathways. Biol. Pharm. Bull. 33 (1), 29-34. doi:10.
1248/bpb.33.29

Mao, H. (2016). Research Progress on the Mechanism of Taohong Siwu Decoction
in the Treatment of Coronary Atherosclerotic Heart Disease. Glob. Traditional
Chin. Med. 9 (09), 1145-1148. [In Chinese].

Martos, R., Baugh, J., Ledwidge, M., O’Loughlin, C., Murphy, N. F., Conlon, C.,
et al. (2009). Diagnosis of Heart Failure with Preserved Ejection Fraction:
Improved Accuracy with the Use of Markers of Collagen Turnover. Eur.
J. Heart Fail. 11 (2), 191-197. doi:10.1093/eurjhf/hfn036

Meng, H., Guo, J., Sun, J. Y., Pei, J. M., Wang, Y. M., Zhu, M. Z,, et al. (2008).
Angiogenic Effects of the Extracts from Chinese Herbs: Angelica and

[In Chinese].

Frontiers in Pharmacology | www.frontiersin.org

12

January 2022 | Volume 13 | Article 816347


https://doi.org/10.1007/s12015-018-9857-2
https://doi.org/10.1007/s12015-018-9857-2
https://doi.org/10.1016/j.fct.2009.04.026
https://doi.org/10.1016/j.phymed.2018.11.034
https://doi.org/10.4314/ajtcam.v10i1.10
https://doi.org/10.4314/ajtcam.v10i1.10
https://doi.org/10.19540/j.cnki.cjcmm.20210311.601
https://doi.org/10.1016/j.ejphar.2014.06.039
https://doi.org/10.4268/cjcmm20111209
https://doi.org/10.4268/cjcmm20111209
https://doi.org/10.4268/cjcmm20160429
https://doi.org/10.21037/cdt.2019.06.01
https://doi.org/10.1007/s11596-020-2178-0
https://doi.org/10.1007/s11596-020-2178-0
https://doi.org/10.1016/j.biopha.2018.12.090
https://doi.org/10.3389/fphar.2017.00692
https://doi.org/10.1155/2019/5198278
https://doi.org/10.1155/2019/5198278
https://doi.org/10.1248/bpb.33.29
https://doi.org/10.1248/bpb.33.29
https://doi.org/10.1093/eurjhf/hfn036
https://www.frontiersin.org/journals/pharmacology
www.frontiersin.org
https://www.frontiersin.org/journals/pharmacology#articles

Shao et al.

Chuanxiong. Am. J. Chin. Med. 36 (3), 541-554. doi:10.1142/
50192415X08005965

Task Force MembersMontalescot, G., Sechtem, U., Achenbach, S., Andreotti, F.,
Arden, C., Budaj, A, et al. (20132013). 2013 ESC Guidelines on the
Management of Stable Coronary Artery Disease: the Task Force on the
Management of Stable Coronary Artery Disease of the European Society of
Cardiology. Eur. Heart J. 34 (38), 2949-3003. doi:10.1093/eurheartj/eht296

Negre-Salvayre, A., Guerby, P., Gayral, S., Laffargue, M., and Salvayre, R. (2020).
Role of Reactive Oxygen Species in Atherosclerosis: Lessons from Murine
Genetic Models. Free Radic. Biol. Med. 149, 8-22. doi:10.1016/j.freeradbiomed.
2019.10.011

Nie, X., and Cheng, Y. (2020). Review of Chemical Constituents,Pharmacological
Effects and Clinical Applications of Taohong Siwutang and Predictive Analysis
of its Quality Marker. Chin. J. Exp. Traditional Med. Formulae 26 (04), 226-234.
[In Chinese].

Patel, R. V., Mistry, B. M., Shinde, S. K., Syed, R,, Singh, V., and Shin, H. S. (2018).
Therapeutic Potential of Quercetin as a Cardiovascular Agent. Eur. J. Med.
Chem. 155, 889-904. doi:10.1016/j.ejmech.2018.06.053

Qian, G. Q., Ding, J., Zhang, X,, Yin, X,, Gao, Y., and Zhao, G. P. (2015).
Preconditioning with Glycyrrhizic, Ferulic, Paeoniflorin, Cinnamic Prevents
Rat Hearts from Ischemia/reperfusion Injury via Endothelial Nitric Oxide
Pathway. Pharmacogn Mag. 11 (42), 292-296. doi:10.4103/0973-1296.153081

Qian, Q. D-W. (1980). The Golden Mirror of Medicine [M]. Beijing: People’s
Medical Publishing House, 13. [In Chinese].

Raedschelders, K., Ansley, D. M., and Chen, D. D. (2012). The Cellular and
Molecular Origin of Reactive Oxygen Species Generation during Myocardial
Ischemia and Reperfusion. Pharmacol. Ther. 133 (2), 230-255. doi:10.1016/j.
pharmthera.2011.11.004

Renhua, N, and Li, Y. (2017). Therapeutic Effect of Taohong Siwu Decoction and
Ozagrel Sodium in the Treatment of Angina Pectoris (Instability). Biped and
Health 26 (12), 173-174. [In Chinese].

Roslan, J., Giribabu, N., Karim, K., and Salleh, N. (2017). Quercetin Ameliorates
Oxidative Stress, Inflammation and Apoptosis in the Heart of Streptozotocin-
Nicotinamide-Induced Adult Male Diabetic Rats. Biomed. Pharmacother. 86,
570-582. doi:10.1016/j.biopha.2016.12.044

Rui, Y. (2002). Taohong Siwu Decoction Combined with Venomin Antiembolic
Enzyme in the Treatment of Non-stable Heart Pain. Liaoning J. Traditional
Chin. Med. (11), 674-675. [In Chinese].

Ruiz, L. M, Salazar, C,, Jensen, E., Ruiz, P. A., Tiznado, W., Quintanilla, R. A, et al.
(2015). Quercetin Affects Erythropoiesis and Heart Mitochondrial Function in
Mice. Oxid Med. Cel Longev 2015, 836301. doi:10.1155/2015/836301

Sanada, S., Komuro, I, and Kitakaze, M. (2011). Pathophysiology of Myocardial
Reperfusion Injury: Preconditioning, Postconditioning, and Translational
Aspects of Protective Measures. Am. J. Physiol. Heart Circ. Physiol. 301 (5),
H1723-H1741. doi:10.1152/ajpheart.00553.2011

Shen, A., and Shi, H. (2019). Regulation of NF-kB Signal Pathway and protection of
Cardiac Structure and Function of Type 2 Diabetes Mellitus Rat by Treating
with Taohong Siwu Decoction. China J. Traditional Chin. Med. Pharm. 34 (04),
1359-1362. [In Chinese].

Siwik, D. A., Chang, D. L., and Colucci, W. S. (2000). Interleukin-1beta and Tumor
Necrosis Factor-Alpha Decrease Collagen Synthesis and Increase Matrix
Metalloproteinase Activity in Cardiac Fibroblasts In Vitro. Circ. Res. 86
(12), 1259-1265. doi:10.1161/01.res.86.12.1259

Song, H. (2010). Treatment of 60 Cases of Qi Deficiency and Blood Stasis
Syndrome with Baoyuan Decoction and Taohong Siwu Decoction.
J. Traditional Chin. Med. 51 (12), 1107-1108. [In Chinese].

Song, Y., Zhang, L., and Qu, K. (2005). Hydroxysafflor Yellow A Promotes
Vascular Endothelial Cell Proliferation via VEGF/VEGF Receptor. J. Chin.
Pharm. Sci. 14 (3), 181-185.

Tan, Z,, Jiang, X., Zhou, W., Deng, B., Cai, M., Deng, S., et al. (2021). Taohong Siwu
Decoction Attenuates Myocardial Fibrosis by Inhibiting Fibrosis Proliferation
and Collagen Deposition via TGFBR1 Signaling Pathway. J. Ethnopharmacol
270, 113838. doi:10.1016/j.jep.2021.113838

Tegn, N., Abdelnoor, M., Aaberge, L., Endresen, K., Smith, P., Aakhus, S., et al.
(2016). Invasive versus Conservative Strategy in Patients Aged 80 Years or
Older with Non-ST-elevation Myocardial Infarction or Unstable Angina
Pectoris (After Eighty Study): an Open-Label Randomised Controlled Trial.
Lancet 387 (10023), 1057-1065. doi:10.1016/S0140-6736(15)01166-6

Taohong Siwu Decoction for Myocardial Injury

TIu, S., Grigor’ev, A. M., and Ivanov, S. V. (2013). The Dynamics of C-Reactive
Protein in the Process of Coronary Artery Bypass Grafting in Patients with
Ischemic Heart Disease. Klin Lab. Diagn. 33 (3), 3-6.

Toya, S. P., and Malik, A. B. (2012). Role of Endothelial Injury in Disease
Mechanisms and Contribution of Progenitor Cells in Mediating Endothelial
Repair. Immunobiology 217 (5), 569-580. doi:10.1016/j.imbi0.2011.03.006

Wang, F,, and Han, L. (2017). Effect of Taohong Siwutang on Contents of ET-
1,Ang-1 and VEGF in Serum of Cerebral Ischemia Rats. Chin. J. Exp.
Traditional Med. Formulae 23 (01), 101-106. [In Chinese].

Wang, G., Dai, G., Song, J., Zhu, M., Liu, Y., Hou, X,, et al. (2018). Lactone
Component from Ligusticum Chuanxiong Alleviates Myocardial Ischemia
Injury through Inhibiting Autophagy. Front. Pharmacol. 9, 301. doi:10.3389/
fphar.2018.00301

Wang, G., and Wang, Y. (2008). Taohong Siwu Decoction Combined with
Shuxuening in Treating Unstable Angina Pectoris. China Med. Herald (12),
49. [In Chinese].

Wang, H. (2018). Effect of Taohong Siwu Decoction and Xiebai Banxia Decoction
Combined with Atorvastatin in Treating 63 Cases of Coronary Heart Disease.
J. Electrocardiogram(Electronic Edition) 7 (04), 109-110. [In Chinese].

Wang, H., Luo, Y., and Wang, Y. (2018). Effect of Taohong Siwu Decoction and
Baoyuan Decoction in Treating Patients of Qi-Deficiency and Blood-Stasis
Syndrome Coronary Heart Disease after PCI with Left Ventricular Systolic
Dysfunction. Clin. J. Traditional Chin. Med. 30 (12), 2274-2277. [In Chinese].

Wang, H., and Peng, D. (2017). Identification of Effective Constituents of Taohong
Siwu Decoction in Rat Plasma by Liquid Chromatography-Tandem Mass
Spectrometry. J. Anhui Univ. Chin. Med. 36 (03), 69-73. [In Chinese].

Wang, J., and Li, Z. (2017). Clinical Effect Observation of Shenfu Decoction
Combine with Taohong Siwu Decoction in Treating Chronic Cardiac Failure
and the Syndrome of Deficiency of Heart Yang and Blood Stasis. Clin.
J. Traditional Chin. Med. 29 (11), 1887-1889. [In Chinese].

Wang, S., and Zhai, J. (2016). Observation on the Effect of Taohong Siwu
Decoction and Gualou Xiebai Banxia Decoction in Patients with Angina
Pectoris. Cardiovasc. Dis. Electron. ]. Integrated Traditional Chin. West.
Med. 4 (23), 16-17. [In Chinese].

Wang, S. (2016). Randomized Parallel Contrast Study of Joint Effect of Gualou
Xiebai Banxia Decoction and Taohong Siwu Decoction as Well as Western
Medicine on Phlegm Turbid-Blood Stasis Thoracic Obstruction. J. Pract.
Traditional Chin. Intern. Med. 30 (07), 52-54. [In Chinese].

Wang, X., and Jiang, H. (2019). Time-dose Effects of Taohong Siwu Decoction on
Number and Functional Activity of Peripheral Blood Endothelial Progenitor
Cells. Chin. J. Tissue Eng. Res. 23 (09), 1354-1358. [In Chinese].

Wang, Y., Zhang, J., and Liu, L. (2020). Effect of Taohong Siwu Decoction on Stable
Angina Pectoris with Heart Failure. Shaanxi J. Traditional Chin. Med. 41 (05),
625-628. [In Chinese].

Wang, Y., and Wang, S. (2018). Clinical Research on Baoyuan Decoction, Taohong
Siwu Decoction and Metoprolol in the Treatment of Angina Pectoris Due to
Coronary Heart Disease with Qi Deficiency and Blood Stasis Syndrome. Chin.
J. Integr. Med. Cardio-Cerebrovascular Dis. 16 (18), 2652-2656. [In Chinese].

Wang, Z., and Fu, D. (2017). Clinical Effects of Taohong-Siwu Decoction on Stable
Coronary Heart Disease with Blood Stasis Type. Hebei J. Traditional Chin. Med.
39 (04), 506-510. [In Chinese].

Wang, Z., and Zhang, L. (2018). Progress in Myocardial Ischemia and Reperfusion
Injury. Chin. J. Gerontol. 38 (06), 1532-1535. [In Chinese].

Wang, Z. (2021). Research Progress on Pharmacological Action of Taohong Siwu
Decoction. Mod. Traditional Chin. Med. 41 (02), 22-28. [In Chinese].

WangChen, J., and Han, L. (2019). Content Determination of Six Index
Components in Taohong Siwu Decoction. J. Anhui Univ. Chin. Med. 38
(02), 80-85. [In Chinese].

Wong, H. S, Chen, N,, Leong, P. K, and Ko, K. M. (2014). B-Sitosterol Enhances
Cellular Glutathione Redox Cycling by Reactive Oxygen Species Generated
from Mitochondrial Respiration: protection against Oxidant Injury in H9c2
Cells and Rat Hearts. Phytother Res. 28 (7), 999-1006. doi:10.1002/ptr.5087

Wu, B, Song, H., Fan, M., You, F.,, Zhang, L., Luo, J., et al. (2020). Luteolin
Attenuates Sepsis-induced M-yocardial injury by E-nhancing A-utophagy in
Me-ice. Int. J. Mol. Med. 45 (5), 1477-1487. doi:10.3892/ijmm.2020.4536

Wu, F., Ye, B, Wu, X,, Lin, X,, Li, Y., Wu, Y., et al. (2020). Paeoniflorin on Rat
Myocardial Ischemia Reperfusion Injury of Protection and Mechanism
Research. Pharmacology 105 (5-6), 281-288. doi:10.1159/000503583

Frontiers in Pharmacology | www.frontiersin.org

January 2022 | Volume 13 | Article 816347


https://doi.org/10.1142/S0192415X08005965
https://doi.org/10.1142/S0192415X08005965
https://doi.org/10.1093/eurheartj/eht296
https://doi.org/10.1016/j.freeradbiomed.2019.10.011
https://doi.org/10.1016/j.freeradbiomed.2019.10.011
https://doi.org/10.1016/j.ejmech.2018.06.053
https://doi.org/10.4103/0973-1296.153081
https://doi.org/10.1016/j.pharmthera.2011.11.004
https://doi.org/10.1016/j.pharmthera.2011.11.004
https://doi.org/10.1016/j.biopha.2016.12.044
https://doi.org/10.1155/2015/836301
https://doi.org/10.1152/ajpheart.00553.2011
https://doi.org/10.1161/01.res.86.12.1259
https://doi.org/10.1016/j.jep.2021.113838
https://doi.org/10.1016/S0140-6736(15)01166-6
https://doi.org/10.1016/j.imbio.2011.03.006
https://doi.org/10.3389/fphar.2018.00301
https://doi.org/10.3389/fphar.2018.00301
https://doi.org/10.1002/ptr.5087
https://doi.org/10.3892/ijmm.2020.4536
https://doi.org/10.1159/000503583
https://www.frontiersin.org/journals/pharmacology
www.frontiersin.org
https://www.frontiersin.org/journals/pharmacology#articles

Shao et al.

Wu, H,, Qi, Y., and Li, W. (2014). Effect of Serum Containing Modified Taohong
Siwu Decoction on Function of Vascular Endothelial Cells in Rat Model of
Atherosclerosis and Blood Stasis Syndrome. Hunan J. Traditional Chin. Med.
30 (09), 142-145. [In Chinese].

Wu, M., and Su, W. (2020). Clinical Study on Treatment of Stable Angina Pectoris
with Qi Deficiency and Blood Stasis Syndrome by Integrated Traditional
Chinese and Western Medicine. Med. Diet Health 18 (10), 26-27. [In Chinese].

Wu, Y. (2011). Progress in Chemical Composition and Pharmacological Action of
Taohong Siwu Decoction. Chin. Traditional Patent Med. 33 (11), 1965-1968.
[In Chinese].

Xia, J., and Dong, Li (2019). Advances in Myocardial Ischemia-Reperfusion Injury.
Chin. ]. Integr. Med. Cardio-Cerebrovascular Dis. 17 (21), 3329-3334. [In
Chinese].

Xiang, Y., and Shi, L. (2021). Basic and Clinical Research Progress of Taohong Siwu
Decoction in the Treatment of Cardiovascular Diseases. Hunan J. Traditional
Chin. Med. 37 (05), 179-181. [In Chinese].

Xiao, X., and Chen, Z. (2015). Zhenwu Decoction and Taohongsiwu Decoction on
Yang Deficiency and Blood Stasis of Blood BNP in Patients with Chronic
Congestive Heart Failure. J. Changchun Univ. Chin. Med. (6), 1186-1188. [In
Chinese].

Xiao, X., Gao, Z., and Ma, Z. (2016). The Influence of Peach Kernel and Carthamus
Four Substances Decoction on NT-Pro-BNP of Syndrome of Blood Stasis Due
to Chronic Heart Failure. Henan Traditional Chin. Med. 36 (06), 996-998. [In
Chinese].

Xiao, X., and Gao, Z. (2017). The Influence of True Warrior Decoction
Combined with Four Substances Decoction on Myocardial Remodeling of
Chronic Congestive Heart Failure with Syndrome of Yang Deficiency and
Blood Stasis. Henan Traditional Chin. Med. 37 (10), 1746-1748. [In
Chinese].

Xiaoxia, C. (2010). Taohong Siwu Decoction Induces Endothelial Cells
Proliferation and its Premiliary Mechanisms. Strait Pharm. J. 22 (01),
39-41. [In Chinese].

Xie, H., and Luo, W. (2008). Effect of Xuefu Zhuyu Decoction and its Parts on
Serum Lipid and Hemodynamics in Rabbits with Experimental Atherosclerosis.
J. Hunan Univ. Chin. Med. (02), 13-15. [In Chinese].

Xiong, Y. (2014). White Peach Siwu Decoction and Fructus Scallions Pinellia Soup
Treatment of Coronary Heart Disease (CHD) and 40 Cases of Clinical
Observation. J. Pract. Traditional Chin. Intern. Med. 28 (01), 46-47. [In
Chinese].

Xu, M, Li, X, and Song, L. (2020). Baicalin Regulates Macrophages Polarization
and Alleviates Myocardial Ischaemia/reperfusion Injury via Inhibiting JAK/
STAT Pathway. Pharm. Biol. 58 (1), 655-663. doi:10.1080/13880209.2020.
1779318

Xu, M. (2014). Research on Main Mechanisms of MIRI and Related Drug Therapy.
Pract. Pharm. Clin. Remedies 17 (08), 1052-1056. [In Chinese].

Yan, J., Zhang, Y., and Wang, D. (2012). Clinical Observation at Shengmai Powder
Taohong Siwu Decoction Combined with Western Medicine in the Treatment
of Angina Pectoris of Coronary Heart Disease(CHD). J. Pract. Traditional Chin.
Intern. Med. 26 (08), 34-35. [In Chinese].

Yang, H., Wang, K., and Liu, Y. (2019). Effects of Taohong Siwu Decoction and
Ginkgo Biloba Damo on Hemorheology and Serum Inflammatory Factor in
Patients with Angina Pectoris of Heart Blood Stasis Type. J. Basic Chin. Med. 25
(03), 340-343. [In Chinese].

Yang, H., Hu, Y., and Guo, C. (2011). Determination of Total Phenolic Acid
Content in Ethanol Extract and Water Extract of Taohong Siwu Decoction and
Removal of DPPH Free Radical Activity. Lishizhen Med. Materia Med. Res. 22
(06), 1439-1440. [In Chinese].

Yang, J. (2007). Therapeutic Effect Observation of 154 Cases of Coronary Artery
Disease Angina Using Taohongsiwutang (THSW). China J. Mod. Med. (18),
2268-2269+2275. [In Chinese].

Yang, L. (2019). To Observe the Clinical Efficacy of Taohong Siwu Decoction
Combined with Conventional Western Medicine in the Treatment of Angina
Pectoris of Coronary Heart Disease. World Latest Med. Inf. 19 (64), 192+194.
[In Chinese].

Yang, W., Chen, Q., and Yang, L. (2014). Clinical Observation on 78 Cases of
Angina Pectoris Treated with Taohong Siwu Decoction and Gualou Xiebai
Banxia Decoction. Pract. Clin. J. Integrated Traditional Chin. West. Med. 14
(09), 8-9. [In Chinese].

Taohong Siwu Decoction for Myocardial Injury

Yang, Y., and Zhou, J. (2019). Evaluation of Anti-platelet Efficacy of Taohong Siwu
Decoction and Clopidogrel in Patients with Stable Coronary Heart Disease after
Percutaneous Coronary Intervention. Chin. . Integr. Med. Cardio-
Cerebrovascular Dis. 17 (23), 3649-3653. [In Chinese].

Yasuda, H. (2008). Solid Tumor Physiology and Hypoxia-Induced Chemo/radio-
Resistance: Novel Strategy for Cancer Therapy: Nitric Oxide Donor as a
Therapeutic Enhancer. Nitric Oxide 19 (2), 205-216. doi:10.1016/j.niox.2008.
04.026

Yayan, J. (2013). Emerging Families of Biomarkers for Coronary Artery Disease:
Inflammatory Mediators. Vasc. Health Risk Manag. 9, 435-456. doi:10.2147/
VHRM.$45704

Yi, L, and Peng, D. (2011). Progress in Pharmacological of Taohong Siwu
Decoction. Anhui Med. Pharm. ]. 15 (05), 529-531. [In Chinese].

Yin, D., and Yang, Y. (2012). Effect of Taohong Siwu Decoction on VEGF
and Endostatin Release from Platelet by Proteinase-Activated Receptors
Agonist. Chin. Traditional Patent Med. 34 (09), 1631-1635. [In
Chinese].

Yu, H., Chen, B, and Ren, Q. (2019). Baicalin Relieves Hypoxia-Aroused H9c2 Cell
Apoptosis by Activating Nrf2/HO-1-Mediated HIF1a/BNIP3 Pathway. Artif.
Cell Nanomed Biotechnol 47 (1), 3657-3663. d0i:10.1080/21691401.2019.
1657879

Yu, S. (2015). Clinical Research on Peach Kernel and Carthamus Four Substances
Decoction Combined with Conventional Western Medicine for Treating
Angina Pectoris in Coronary Heart Disease. Henan Traditional Chin. Med.
35 (07), 1527-1529. [In Chinese].

Yu, Y. (2012). Clinical Observation of Taohong Siwu Decoction Combined with
Danshen Injection in the Treatment of Angina Pectoris of Coronary Heart
Disease. Chin. Foreign Med. Res. 10 (09), 114. [In Chinese].

Yu, Y, and Hong, B. (2016). Taohongsiwu Decoction Combined with
Trimetazidine on Patients with Type 2 Diabetic Cardiomyopathy of Yin
Deficiency and Blood Stasis Syndrome and Oxidative Stress. Jilin J. Chin.
Med. 36 (02), 131-135. [In Chinese].

Yuan, L., and Fan, L. (2019). Clinical Observation of Addition and Subtraction
Therapy of Taohong Siwutang Combined with Chaihu Shugansan to Unstable
Angina Pectoris with Type A Behavior Pattern. Chin. J. Exp. Traditional Med.
Formulae 25 (18), 89-94. [In Chinese].

Yue, C. (2014). Taohong Siwu Decoction and Shexiang Baoxin Pills in the
Treatment of 70 Cases of Qi and Blood Stasis Type of Chest Arthralgia and
Heartache. China Pharmaceuticals 23 (10), 84-85. [In Chinese].

Zang, G., and He, J. (2015). Serum Hcy Level in Patients with Angina and its
Relationship with Coronary Artery Lesions Degree, Serum Inflammatory
Cytokines Levels. Hainan Med. ]. 26 (22), 3301-3303. [In Chinese].

Zhai, J., and Guo, Y. (2016). Paeoniflorin Attenuates Cardiac Dysfunction in
Endotoxemic Mice via the Inhibition of Nuclear Factor-Kb. Biomed.
Pharmacother. 80, 200-206. doi:10.1016/j.biopha.2016.03.032

Zhang, B. (2014). Effect of Medicated Serum Prepared with Taohong Siwu
Decoction on Expressions of TNF-A, MCP-1 and IL-1B of Human
Umbilical Vein Endothelial Cells Treated with Lipopolysaccharide. Liaoning
J. Traditional Chin. Med. 41 (11), 2280-2283. [In Chinese].

Zhang, D. (2014). Clinical Application of Taohong Siwu Decoction. J. Liaoning
Univ. Traditional Chin. Med. 16 (11), 217-219. [In Chinese].

Zhang, G., and Zhu, W. (2003). Experimental Study of Taohong Siwu Decoction on
Anti-acute Myocardial Ischemia. Chin. Arch. Traditional Chin. Med. (09),
1425-1451. [In Chinese].

Zhang, H., and Wang, H. (2011). Effects and Mechanism Explore of Taohong Siwu
Decoction. Clin. J. Chin. Med. 3 (18), 51-52. [In Chinese].

Zhang, J., and Li, S. (2015). Advantages of Traditional Chinese Medicine in
Treating Myocardial No-Reflow after Acute Myocardial Infarction/
reperfusion. Chin. J. New Drugs 24 (03), 276-280. [In Chinese].

Zhang, J. Y., Li, P., and Li, Y. K. (2012). Protective Effects of Paconol, Paeoniflorin
and Their Compatibility on In Vitro Cultured Cardiomyocytes Suffering from
Hypoxia-Reoxygenation Injury. Zhongguo Zhong Xi Yi Jie He Za Zhi 32 (04),
510-514. [In Chinese].

Zhang, M., Malik, A. B., and Rehman, J. (2014). Endothelial Progenitor Cells and
Vascular Repair. Curr. Opin. Hematol. 21 (3), 224-228. doi:10.1097/MOH.
0000000000000041

Zhang, Y. (2019). Therapeutic Evaluation of Baoyuan Decoction and Taohong
Siwu Decoction on Qi Deficiency and Blood Stasis of Chest Obstruction

Frontiers in Pharmacology | www.frontiersin.org

14

January 2022 | Volume 13 | Article 816347


https://doi.org/10.1080/13880209.2020.1779318
https://doi.org/10.1080/13880209.2020.1779318
https://doi.org/10.1016/j.niox.2008.04.026
https://doi.org/10.1016/j.niox.2008.04.026
https://doi.org/10.2147/VHRM.S45704
https://doi.org/10.2147/VHRM.S45704
https://doi.org/10.1080/21691401.2019.1657879
https://doi.org/10.1080/21691401.2019.1657879
https://doi.org/10.1016/j.biopha.2016.03.032
https://doi.org/10.1097/MOH.0000000000000041
https://doi.org/10.1097/MOH.0000000000000041
https://www.frontiersin.org/journals/pharmacology
www.frontiersin.org
https://www.frontiersin.org/journals/pharmacology#articles

Shao et al.

and Heart Pain. Inner Mongolia ]. Traditional Chin. Med. 38 (04), 14-15.
[In Chinese].

Zhang, Z. (2018). Clinical Observation on the Treatment of Stable Angina Pectoris
of Coronary Heart Disease with Qi Deficiency and Blood Stasis Syndrome by
Integrated Traditional Chinese and Western Medicine. Yunnan J. Traditional
Chin. Med. Materia Med. 39 (02), 29-30. [In Chinese].

Zhang, Z., and Peng, D. (2011). Clinical Application of Taohong Siwu Decoction.
Anhui Med. Pharm. J. 15 (09), 1162-1165. [In Chinese].

Zhao, Q. (2018). Clinical Analysis of Taohong Siwu Decoction and Gualou Xiebai
Banxia Decoction in the Treatment of Patients with Angina Pectoris. Electron.
J. Clin. Med. Lit. 5 (41), 165. [In Chinese].

Zhao, Z., and Liu, Q. (2019). Research Progress on the Effective Material Basis and
Quality Control Methods of Taohong Siwu Decoction. J. Chin. Med. Mater. 42
(11), 2730-2735. [In Chinese].

Zhaojie, J., and Han, L (2018). Protective Effect and Mechanism of Taohong
Siwutang on OGD-Induced Injury of Human Brain Microvascular Endothelial
Cells. Chin. ]. Exp. Traditional Med. Formulae 24 (07), 95-100. [In Chinese].

Zheng, G., Wang, J., and Li, J. (2010). Therapeutic Effect of Taohong Siwu
Decoction and Astragalus Membranaceus on Unstable Angina Pectoris.
Chin. ]. Traditional Med. Sci. Tech. 17 (04), 357-358. [In Chinese].

Zheng, Q., Huang, Y. Y., Zhu, P. C, Tong, Q., Bao, X. Y., Zhang, Q. H., et al. (2018).
Ligustrazine Exerts Cardioprotection in Animal Models of Myocardial
Ischemia/Reperfusion Injury: Preclinical Evidence and Possible Mechanisms.
Front. Pharmacol. 9, 729. doi:10.3389/fphar.2018.00729

Zhou, H., Yang, H. X, Yuan, Y., Deng, W., Zhang, J. Y., Bian, Z. Y., et al.(2013).
Paeoniflorin Attenuates Pressure Overload-Induced Cardiac Remodeling via
Inhibition of TGFp/Smads and NF-Kb Pathways. J. Mol. Histol. 44 (3),
357-367. doi:10.1007/s10735-013-9491-x

Zhou, M., Ren, H.,, Han, J., Wang, W., Zheng, Q., and Wang, D. (2015). Protective
Effects of Kaempferol against Myocardial Ischemia/Reperfusion Injury in Isolated
Rat Heart via Antioxidant Activity and Inhibition of Glycogen Synthase Kinase-3p.
Oxid Med. Cel Longev 2015, 481405. doi:10.1155/2015/481405

Zhou, X. (2003). Effect of the Five Recipes for Promoting Blood Circulation for
Removing Blood Stasis on Serum Lipid and Apoprotein in Experimental

Taohong Siwu Decoction for Myocardial Injury

Acheriosclerosis Rabbits. Chin. J. Inf. Traditional Chin. Med. (04), 29-31.
[In Chinese].

Zhou, Y., and Liu, B. (2011). Influence of Taohong Siwu Decoction on
Myocardium Interstitial Collagen Reconstitution after Acute Myocardial
Infarction in Rats. Chin. J. Exp. Traditional Med. Formulae 17 (13),
152-155. [In Chinese].

Zhou, Y., and Shu, J. (2017). Observation on Curative Effect of Gualou Xiebai
Banxia Decoction and Taohong Siwu Decoction in Treating Stable Angina
Pectoris of Phlegm Blocking and Blood Stasis. J. Guangxi Univ. Chin. Med. 20
(02), 5-6. [In Chinese].

Zhu, W., and Zhang, G. (2003). Experimental Study of Taohong Siwu Decoction on
Anti-acute Myocardial Ischemia. J. Shanxi Univ. Chin. Med. (02), 20-21. [In
Chinese].

Zhu, X., Ying, L., and Jia, J. (2011). Treatment of 40 Cases of Acute Coronary
Syndrome with Gualou Xiebai Banxia Decoction and Taohong Siwu
Decoction. Shaanxi J. Traditional Chin. Med. 32 (06), 649-651. [In
Chinese].

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Shao, Cui and Guo. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner(s) are credited and that the original publication
in this journal is cited, in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Pharmacology | www.frontiersin.org

15

January 2022 | Volume 13 | Article 816347


https://doi.org/10.3389/fphar.2018.00729
https://doi.org/10.1007/s10735-013-9491-x
https://doi.org/10.1155/2015/481405
https://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/pharmacology
www.frontiersin.org
https://www.frontiersin.org/journals/pharmacology#articles

	Effects and Mechanisms of Taohong Siwu Decoction on the Prevention and Treatment of Myocardial Injury
	Introduction
	Taohong Siwu Decoction
	Mechanisms of Taohong Siwu Decoction in Prevention and Treatment of MI
	Anti-Inflammation
	Anti-Oxidation
	Improve Hemorheology and Vascular Pathology
	Anti-Fibrosis
	Reduce Blood Lipids and Anti-Atherosclerosis
	Inhibit Platelet Aggregation and Prolong Clotting Time
	Signal Pathway

	Clinical Applications of Taohong Siwu Decoction in Prevention and Treatment of MI
	Application of Combined Chemicals
	Use of Combined Prescriptions
	Add and Subtract Taohong Siwu Decoction

	Summary and Discussion
	Author Contributions
	Funding
	References


