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ABSTRACT 
 

 

The pathological basis of non-ST-segment elevation acute coronary syndrome (NSTE-ACS) is severe 

coronary stenosis, unstable plaque erosion, and rupture, resulting in coronary blood flow reduction and 

myocardial ischemia, leading to acute thrombosis cardiovascular disease events. This subject intends to 

study the treatment of NSTE-ACS patients with blood stasis and toxin syndrome by Qingre Jiedu 

Huoxue Huayu Decoction, observe its clinical efficacy, and explore the effects of serum lipoprotein 

phospholipase A2 (Lp-PLA2) and tumor necrosis factor- α (TNF- α), the effect of placental growth 

factor (PIGF) expression. In this study, 100 patients with blood stasis and toxin syndrome of NSTE-

ACS treated in the cardiovascular department of Enshi National Hospital from August 2020 to August 

2021 were selected as the research object. They were randomly divided into traditional Chinese 

medicine comprehensive treatment groups and conventional western medicine control groups, with 50 

cases. The conventional western medicine control group was treated with hydroclopidogrel tablets 

orally, and the comprehensive treatment group of traditional Chinese medicine combined with Qingre 

Jiedu Huoxue Huayu formula orally. The patients in both groups were treated for four weeks. The 

results showed that after treatment, the practical clinical rate of the comprehensive treatment group was 

significantly higher than that of the conventional western medicine control group. After treatment, the 

TCM syndrome score, angina pectoris attack duration, and angina pectoris attack frequency, myocardial 

zymogram index level, serum Lp-PLA2 and TNF of the two groups were measured- α. The levels of 

PIGF were significantly lower than those before treatment. The decline of the above indexes in the 

comprehensive treatment group of traditional Chinese medicine was significantly better than that in the 

control group of conventional Western Medicine (P<0.05). The incidence of MACE events in the TCM 

Comprehensive treatment group was significantly lower than that in the conventional western medicine 

control group (P <0.05). 
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Introduction 

 Acute coronary syndrome (ACS) is a group of 

clinical syndromes based on the rupture or erosion of 

coronary atherosclerotic plaque and secondary 

complete or incomplete occlusive thrombosis (1). It is 

a series of clinical symptoms including unstable 

angina pectoris, ST segment elevation myocardial 

infarction and non-ST segment elevation myocardial 

infarction (2). Most studies have shown that 

inflammatory response and inflammatory mediators 

play an important role in the rupture of unstable 

plaque. The increase of oxidized lipid, angiotensin, 

arterial pressure and blood glucose can bring 

inflammatory cell infiltration. In addition, the 

potential infection of vascular wall and the activation 

of immune response can promote plaque rupture. In 

the process of plaque rupture, there is an imbalance 

between inflammatory cells and normal tube wall 

cells, especially between activated macrophages and 

smooth muscle cells (3). Activated macrophages 

produce excessive metalloproteinases and secrete 

vasoactive substances and coagulation factors, 

resulting in vasoconstriction and thrombosis. 

Activated T lymphocytes produce proinflammatory 

cytokines such as interferon- γ. It can prevent the 

synthesis of extracellular matrix proteins (ECMP) 

such as collagen and elastin (4). The damaged smooth 

muscle cells also reduce the production of ECMP, 

weaken the superstructure of the tube wall, enhance 

the inflammation and immune response in the plaque, 

https://creativecommons.org/licenses/by/4.0/
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make the fibrous cap on the plaque surface thinner, 

and the rupture of unstable plaque is induced by shear 

stress and wall penetrating pressure. Studies have 

shown that local or systemic inflammation of 

coronary artery plays an important role in the 

occurrence and development of as and its 

complications (5, 6). There are a large number of 

inflammatory cells in vulnerable plaque and plaque 

rupture. The activation of inflammatory response is 

the main factor leading to plaque instability, and the 

degree of inflammatory cell infiltration is closely 

related to the degree of plaque stability (7). Relevant 

markers have been used in the diagnosis, treatment 

and prognosis of ACS. The pathological basis of non-

ST segment elevation acute coronary syndrome 

(NSTE-ACS) is severe coronary stenosis and unstable 

plaque erosion and rupture, resulting in coronary 

blood flow reduction and myocardial ischemia, 

leading to acute thrombosis and acute cardiovascular 

events (8). NSTE-ACS can progress to acute 

myocardial infarction or sudden death, which 

seriously threatens human life, health and quality of 

life. 

Vascular endothelial growth factor (VEGF) is a 

growth factor that specifically promotes the mitosis of 

vascular endothelial cells. It can promote the 

proliferation of endothelial cells and accelerate the 

formation of new blood vessels (9, 10). At the same 

time, it can aggravate the aggregation, phagocytosis 

and secretion of various inflammatory factors of 

intravascular macrophages, so as to cause vascular 

injury and promote the formation, growth and rupture 

of as plaque (11). Placental growth factor (PIGF) is 

one of the members of VEGF family. PlGF plays an 

important role in the occurrence and development of 

atherosclerosis. It can promote the chemotactic 

aggregation of monocytes and macrophages promote 

inflammatory response, promote the progress of 

atherosclerosis, cause plaque instability and lead to 

the occurrence of ACS. Plasma PlGF level can be 

used as a biological marker of poor prognosis in 

patients with ACS. Lipoprotein associated 

phospholipase A2 (Lp-PLA2) is a newly studied 

inflammatory response mediator (12). In recent years, 

more and more evidence show that it can promote as 

and is a new inflammatory response marker in as. Lp-

PLA2 is mainly synthesized and secreted by mature 

macrophages and lymphocytes and regulated by 

inflammatory mediators (13). Lp-PLA2 in human 

circulation exists in the form of binding to lipoprotein 

particles, of which 2/3 binds to low density 

lipoprotein (LDL), and 1/3 binds to high density 

lipoprotein (HDL) and very low-density lipoprotein 

(VLDL). In the early studies on Lp-PLA2, Lp-PLA2 

was also called platelet activating factor 

acetylhydrolase (PAF-AH) because it can hydrolyze 

inflammatory factors such as platelet activating factor 

(PAF) and structurally related oxidized phospholipids, 

so it was considered to inhibit inflammatory response 

and even the formation of atherosclerosis (14). As an 

inflammatory factor, TNF-α directly leads to the 

acceleration of coronary atherosclerosis, and at the 

same time, it plays an important role in the 

pathophysiological process of coronary vascular 

disease (15). People have studied TNF-α in depth, and 

its role. The understanding of the mechanism is 

mainly in the following two aspects: first, TNF-α can 

cause cell necrosis and angiogenesis. This is because 

it can activate mononuclear macrophages, which can 

release a large amount of cytotoxicity after being 

activated (16). These toxic substances can directly 

cause cell necrosis, and necrotic cells will be repaired 

immediately, thereby promoting angiogenesis. Second 

TNF-α can cause coronary artery intima thickening 

and atherosclerotic plaque formation. This is due to 

TNF-α can stimulate the expression of endothelial cell 

adhesion molecules (17, 18). These adhesion 

molecules can release platelet growth factors from 

platelet endothelial cells and platelets, causing the 

proliferation of smooth muscle cells. The excessive 

proliferation of smooth muscle cells can cause 

coronary luminal stenosis and accelerate the 

occurrence of coronary atherosclerosis (19). 

Studies have shown that patients with NSTE-ACS 

often have pathological conditions of multi-site plaque 

rupture, and a variety of markers of inflammatory 

reaction, thrombosis and coagulation system 

activation are increased, including lipoprotein 

phospholipase A2 (Lp-PLA2) and tumor necrosis 

factor-α (TNF-α), inflammatory factors such as 

placental growth factor (PIGF) are closely related to 

the instability of sclerotic plaque, and can be used as 

an important index to evaluate cardiovascular adverse 

events and prognosis (20). At this stage, percutaneous 

coronary intervention or drug-enhanced 

antithrombotic therapy are mostly used for the 
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treatment of NSTE-ACS (21). Antiplatelet therapy is 

the cornerstone of drug treatment of NSTE-ACS. The 

early use of antiplatelet therapy can effectively reduce 

the occurrence of thrombotic events and improve the 

prognosis of patients with NSTE-ACS. Traditional 

Chinese medicine believes that the theory of "blood 

stasis and toxin causing disease" and "blood stasis and 

toxin Conghua" is in line with the pathological 

mechanism of NSTE-ACS, and a series of compound 

traditional Chinese medicine preparations with 

detoxification and blood circulation have been proved 

to have definite clinical efficacy in the treatment of 

coronary heart disease and acute coronary syndrome. 

The purpose of this study was to observe the clinical 

effect of Jiedu Huoxue Recipe on patients with blood 

stasis and toxin syndrome of NSTE-ACS and its effect 

on serum Lp-PLA2 and TNF- α, In order to provide 

clinical basis for the treatment of NSTE-ACS. 

 

Materials and methods 

Basic data 

All cases in this study were from 100 patients with 

blood stasis and toxin syndrome of NSTE-ACS in the 

cardiovascular department of Enshi National Hospital 

from August 2020 to August 2021. Understand the 

research content and enter the clinical trial after 

signing the informed consent. 

The diagnostic criteria of Western medicine were 

formulated according to the guidelines for the 

diagnosis and treatment of non ST segment elevation 

acute coronary syndrome, and confirmed by ECG or 

echocardiography; The diagnostic criteria of TCM 

syndrome differentiation are formulated with 

reference to the research data of academician Chen 

Keji's team, that is, retrosternal pain, bitter mouth and 

dry throat, upset insomnia, chest tightness and 

palpitation, red face and fever, yellow red urine, secret 

stool knot, yellow or dry tongue coating, dark red 

tongue and astringent pulse. 

45 ≤ age ≤ 70; It meets the diagnostic criteria of 

blood stasis and toxin syndrome of NSTE-ACS; the 

clinical data were complete, and they volunteered to 

participate in the study and signed the informed 

consent form. 

Complicated with severe heart failure, severe 

hypertension and malignant arrhythmia; Complicated 

with serious primary diseases such as liver, kidney, 

hematopoietic system and malignant tumor; Coronary 

artery bypass grafting or percutaneous coronary 

intervention were performed within 3 months; Those 

who have allergy or clinical intolerance to the drugs in 

this clinical trial; Pregnant or lactating women. 

 

Research methods 

100 patients with blood stasis and toxin syndrome 

of NSTE-ACS treated in the cardiovascular 

department of Enshi National Hospital from August 

2020 to August 2021 were selected as the research 

object. They were randomly divided into traditional 

Chinese medicine comprehensive treatment group and 

conventional western medicine control group, with 50 

cases in each group. The conventional western 

medicine control group was treated with 

hydroclopidogrel tablets orally, and the 

comprehensive treatment group of traditional Chinese 

medicine combined with Qingre Jiedu Huoxue Huayu 

formula orally. The patients in both groups were 

treated for 4 weeks. The TCM syndrome score, angina 

pectoris score, myocardial zymogram index level, 

major adverse cardiovascular events (MACE), serum 

Lp-PLA2 and TNF were compared between the two 

groups- α、 PIGF level. The specific road map is 

shown in figure 1. 

 

 
Figure1. Treatment schematic of NSTE-ACS 
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TCM symptom classification, the TCM syndrome 

scores of the two groups before and after treatment 

were recorded. Efficacy criteria: significant effect: 

clinical symptoms and signs basically disappeared, 

and the efficacy index ≥ 70%; Effective: clinical 

symptoms and signs were improved, 30% ≤ efficacy 

index < 70%; Ineffective: clinical symptoms and signs 

are not significantly improved or even worsened, and 

the curative effect index is less than 30%, in which the 

curative effect index = (total score before treatment - 

total score after treatment) / total score before 

treatment × 100%。 Clinical effective rate = (number 

of markedly effective cases + number of effective 

cases) / total number of cases × 100%。 

The incidence of angina pectoris in the two groups 

before and after treatment was recorded, including the 

frequency and duration of angina pectoris every week. 

The levels of serum myocardial enzymes before 

and after treatment were measured by automatic blood 

analyzer, mainly including troponin T (cTnT), 

creatine kinase (CK) and creatine isozyme (CK-MB). 

Serum Lp-PLA2 and TNF- α, PIGF level 

Using double antibody sandwich enzyme-linked 

immunosorbent assay, venous blood samples of the 

two groups were collected at week 0 and week 24 

respectively to detect serum Lp-PLA2 and TNF- α, 

PIGF expression level. 

 

Statistical method 

Using IBM SPSS 25.0 software, the measurement 

data are expressed by (mean± standard deviation), the 

t-test is used for inter group comparison, and the rank 

sum test can be used when the variance is uneven; The 

counting data were expressed by (frequency or 

frequency), the covariance test was used for baseline 

inequality, and the chi square test was used for inter 

group comparison. The difference was statistically 

significant (P<0.05). 

 

Results and discussion 

Comparison of basic conditions of patients 

A total of 100 patients were included in this study, 

including 55 male patients, aged from 45 to 80 years, 

and 45 female patients, aged from 46 to 76 years. In 

the TCM Comprehensive treatment group, there were 

50 patients, 26 female patients and 24 male patients, 

with an average age of 61.25 ± 6.83 years. In the 

conventional western medicine control group, there 

were 50 patients, 23 males and 27 females, with an 

average age of 61.8 ± 6.12 years; There was no 

significant difference in age and gender between the 

two teams (P > 0.05) (table 1). 

  

Table 1. Comparison of age and sex; group (A), Number of 

people (B), Gender (male/ female) (C) and Age (years) (D) 

A     B      C           D 

TCM 

Comprehensive 

treatment group 

50 24/26 61.25±6.83 

Conventional 

western medicine 

control group 

50 23/27 61.8±6.12 

P 0.987 0.412 0.671 

 

There was no significant difference between the 

two groups in the past diseases such as hypertension, 

type 2 diabetes, arrhythmia, heart failure and smoking 

history (table 2). 

 

Table 2. Comparison of past medical history; Past history 

(A), TCM Comprehensive treatment group (B), 

Conventional western medicine control group (C) 

A B C P 

Hypertension 16 15 0.443 

Type 2 diabetes mellitus 14 12 0.341 

Arrhythmia 6 7 0.758 

Heart failure 4 3 0.675 

Smoking history 14 15 0.889 

PCI history 3 8 0.187 

 

Comparison of TCM syndrome scores 

It can be seen from the data in figure 2 and figure 3 

that there is no statistically significant difference 

between the two groups in the details of symptom 

scores before treatment. Compared with before and 

after treatment, the scores of TCM comprehensive 

treatment group after treatment were less than those 

before treatment; After treatment, there was 

significant difference between the two groups in chest 

pain, chest tightness, palpitation, shortness of breath 

and other items, and the average value of the TCM 

comprehensive treatment group was lower than that of 

the conventional treatment group, indicating that the 

treatment effect of the TCM comprehensive treatment 

group was better than that of the conventional 

treatment group. 
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Figure 2. Comparison of TCM syndrome scores before and 

after treatment in TCM Comprehensive treatment group 

 
Figure 3. Comparison of TCM symptom scores before and 

after treatment in conventional western medicine control 

group 

 

Comparison of angina pectoris attack 

After treatment, the duration and frequency of 

angina pectoris in the two groups were significantly 

lower than those before treatment, and the decline of 

angina pectoris duration and frequency in the 

comprehensive treatment group of traditional Chinese 

medicine was significantly better than that in the 

control group of conventional Western Medicine. The 

specific results are shown in figure 4. 

 

Comparison of myocardial zymogram indexes 

After treatment, the levels of Serum cTnT, CK and 

CK-MB in the two groups were significantly lower 

than those before treatment, and the decline of Serum 

cTnT, CK and CK-MB in the comprehensive 

treatment group of traditional Chinese medicine was 

significantly better than that in the control group of 

conventional western medicine. See figure 5 for 

specific results. 

 

 
Figure 4. Comparison of angina pectoris attack between the 

two groups 

 

 

Serum Lp-PLA2 and TNF- α, Comparison of PIGF 

levels 

After the treatment, the serum levels of Lp-PLA2, 

TNF-α, and PIGF in the two groups were significantly 

lower than before treatment. The levels of serum Lp-

PLA2, TNF-α, PIGF levels in the NSTE-ACS patients 

with stasis syndrome in the comprehensive treatment 

group of traditional Chinese medicine were 

significantly lower than those in the conventional 

western medicine control group. The specific results 

are shown in figure 6, figure 7, and figure 8. 

 

Comparison of MACE events 

    There was no significant difference in the incidence 

of ischemic chest pain readmission, acute myocardial 

infarction, cardiogenic shock, heart failure and all-

cause death between the two groups within 3 months 

of follow-up (P>0.05); The incidence of MACE 

events in TCM comprehensive treatment group was 

significantly lower than that in conventional western 

medicine control group (P<0.05). See table 3 for 

specific results. 
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Figure 5. Comparison of myocardial zymogram indexes 

between the two groups 

 

 
Figure 6. Comparison of serum Lp-PLA2 levels between 

the two groups 

 
Figure 7. Serum TNF in two groups- α Level comparison 

 
Figure 8. Comparison of serum PIGF levels between the 

two groups 
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Table 3. Comparison of MACE events between the two 

groups; TCM Comprehensive treatment group (A) and 

Conventional western medicine control group (B) 

Group A B P 

Miocardial infarction 2 7 P<0.05 

Cardiogenic shock 1 5 P<0.05 

Heart failure 0 3 P<0.05 

Death 2 4 P<0.05 

Ischemic chest pain 2 5 P<0.05 

    

NSTE-ACS is a common cardiovascular emergency 

in clinic (22). It has the characteristics of rapid onset, 

rapid progress, many complications and high 

mortality. It has a high probability of recurrence of 

cardiovascular events (22, 23). The main pathogenesis 

is the rupture of coronary atherosclerotic plaque, 

which makes platelet adhesion and activation, 

promotes vasoconstriction, forms thrombus, blocks 

the coronary artery, causes coronary artery stenosis to 

varying degrees, seriously affects the normal 

metabolic function of myocardial tissue, further 

reduces the blood supply of myocardium, and 

gradually presents the symptoms of myocardial 

ischemia and hypoxia (24). Therefore, how to 

effectively resist platelet aggregation and reduce 

blood viscosity is the key to the treatment of NSTE-

ACS, and reducing long-term cardiovascular events is 

the long-term strategy for the treatment of NSTE-ACS 

(17, 22, 24). 

The results showed that the clinical effective rate of 

TCM comprehensive treatment group was 

significantly higher than that of conventional western 

medicine control group. The incidence of MACE 

events in TCM Comprehensive treatment group was 

significantly lower than that in conventional western 

medicine control group (P<0.05); Moreover, the 

decline of TCM syndrome score, angina pectoris 

attack and myocardial enzyme spectrum index level in 

the comprehensive treatment group of traditional 

Chinese medicine were significantly better than those 

in the control group of conventional western 

medicine, indicating that Jiedu Huoxue decoction has 

a significant clinical effect in the treatment of patients 

with NSTE-ACS blood stasis syndrome, and can 

effectively improve TCM symptoms, angina pectoris 

attack duration and attack frequency, Reduce the 

index of Myocardial Zymogram and the incidence of 

mace. Inflammatory response plays an important role 

in the occurrence and development of NSTE-ACS. 

Changes in inflammatory factor levels are closely 

related to changes in NSTE-ACS. Lp-PLA2, also 

known as platelet activating factor acetylhydrolase, is 

a newly discovered vascular inflammatory factor that 

can cause arterial thrombosis and vascular 

inflammation. Related studies have found that Lp-

PLA2 levels and NSTE-ACS patients have long-term 

major The risk of cardiovascular events is closely 

related and has important value in predicting the risk 

stratification of NSTE-ACS patients. TNF-α is the 

initiating factor of the inflammatory response. Under 

abnormal conditions, it promotes the body to 

synthesize and secrete CRP and other inflammatory 

factors. The function is overactive to increase the 

inflammatory response. It can also further induce the 

body's oxidative stress level dysfunction to aggravate 

myocardial injury and necrosis to a certain extent. 

PIGF can induce the synthesis of tissue factors in the 

body to accelerate the inflammatory response. It can 

also affect the stability of coronary atherosclerotic 

plaques and cause ischemia and eventually 

thrombosis. It is expected to become a risk predictor 

of risk stratification and cardiovascular adverse events 

in patients with NSTE-ACS. It can be seen that the 

detection of serum levels of Lp-PLA2, TNF-α, PIGF 

and other inflammatory factors can effectively reflect 

the changes in the development of the disease in 

NSTE-ACS patients to a certain extent, and is of great 

significance for the evaluation of clinical treatment 

effects. The results of this study showed that the level 

of serum Lp-PLA2, TNF-α and PIGF levels in the 

NSTE-ACS patients with blood stasis syndrome in the 

NSTE-ACS comprehensive treatment group was 

significantly lower than that of the conventional 

western medicine control group. Jieduhuoxue 

Decoction can effectively reduce NSTE-ACS blood 

stasis. The level of serum Lp-PLA2, TNF-α, PIGF in 

patients with syndrome can inhibit inflammation. 

In summary, Jieduhuoxue Decoction has a 

significant clinical effect in treating NSTE-ACS 

patients with stasis syndrome. It can effectively 

improve the symptoms of TCM, the duration and 

frequency of angina pectoris, reduce myocardial 

enzyme spectrum indexes and the incidence of 

MACE, and also reduce serum Lp- PLA2, TNF-α, 

PIGF levels to inhibit inflammation, clinical 

application safety is high, and has a certain promotion 

value. 
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