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Abstract: Objective: This study was designed to analyze the effects of trimetazidine combined with tongxinluo cap-
sules on reducing the blood lipid levels and improving the heart function of CHD (coronary heart disease) patients 
with DM (diabetes mellitus). Methods: 97 CHD patients with DM in our hospital were retrospectively analyzed to 
gather their clinical data and divided into two groups according to the treatment method each received. The two 
groups were compared in terms of clinical efficacy, the number and duration of angina attacks, and changes in 
their blood lipid indexes, such as low-density lipoprotein (LDL-C), high density lipoprotein (HDL-C), total cholesterol 
(TC), and triacylglycerol (TG), as well as their heart function indexes, including left ventricular end-diastolic volume 
(LVEDV), left ventricular end-systolic volume (LVESV), and left ventricular ejection fraction (LVEF) before and after 
the treatment. Results: Compared with the CG, the OG yielded a higher total effective rate (95.92% versus 77.08%), 
higher HDL-C and LVEF, fewer and shorter angina attacks, and lower TDL-C, TG, TC, LVEDV, and LVESV (P<0.05). 
Conclusion: The application of trimetazidine combined with tongxinluo capsules in the treatment of CHD patients 
with DM demonstrated a significant clinical efficacy, reflected by the reduced number of and shorter angina attacks 
and the improved heart function and blood lipid status. 
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Introduction 

As one of the most common heart diseases 
seen in the clinic, CHD is generally associated 
with diet, smoking, obesity, hyperhomocystein-
emia, hyperlipemia, hypertension, hyperglyce-
mia, family history, gender, age, etc. [1]. Those 
factors are the initiators of inflammatory  
microorganisms and the contributors to the 
endothelial dysfunction of the coronary arter-
ies, which damage blood vessel endothelia, 
promote atheromatous plaque and atheroscle-
rosis, and finally result in CHD [2, 3]. 

DM is one of the major factors leading to CHD. 
In recent years, number of CHD patients DM 
rose significantly [4]. Regardless of a series of 
interventions, including exercise, drugs and 
special diets, which improve the prognosis of 
CHD patients with DM to a certain degree, 

because of poor vascular conditions, the elder-
ly patients with CHD are extremely prone to 
acute adverse cardiovascular events, i.e., myo-
cardial infarction, a severe threat to their heal- 
th [5, 6]. Trimetazidine is a commonly pre-
scribed drug developed for myocardial isch-
emia that improves the energy metabolism in 
the cardiac muscle group to reduce myocar- 
dial oxygen consumption and further effec- 
tively ameliorate patients’ heart function [7]. 
Though some achievements have been made  
in the treatment of CHD patients DM in We- 
stern medicine, further improvements are still 
expected. With the continuously developing 
studies on traditional Chinese medicine, the 
unique advantages of TCM in CHD patients  
with DM are exposed [8]. Henceforth, to im- 
prove the prognosis of CHD patients with DM, 
trimetazidine was combined with tongxinluo 
capsules in this study. 
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In the past, Western medicine was more pre-
ferred for treating CHD patients with DM. 
However, from the perspective of traditional 
Chinese medicine, this study explored the 
effects of this combination with western medi-
cine on improving blood lipids and heart func-
tion to demonstrate its significant feasibility 
and innovation. 

Materials and methods 

Materials 

97 CHD patients with DM in our hospital  
were retrospectively analyzed to gather their 
clinical data and divided into two groups 
according to the treatment method each 
received. The CG included 48 patients (30 
males and 18 females) treated with trimetazi-
dine, and the OG consisted of 49 patients (32 
males and 17 females) treated with trimetazi-
dine combined with tongxinluo capsules. (1) 
Inclusion criteria: patients who met the DM 
diagnosis criteria formulated by the WHO 
Expert Committee on Diabetes in 1999 [9]  
with NYHD heart function between grades II 
and IV, and patients who had a history of myo-
cardial infarction but no contraindication of 
medication. Informed consents were obtained 
from patients in order to participate in the 
study, which was approved by the medical  
ethics committee of our hospital. (2) Exclusion 
criteria: some patients were excluded as  
they had diseases endangering their lives or 
severe functional liver or kidney diseases, or 
they had acute coronary syndrome and heart 
failure in the last 3 months, or because they 
declined to participate in the study or failed to 
strictly comply with the doctor’s suggestions on 
medication. 

Methods

After their hospitalizations, all the patients 
were treated with a diuretic an angiotensin 
receptor antagonist, a β receptor blocker, an 
angiotensin converting enzyme inhibitor, Bayer 
aspirin, and nitrates as prescribed. On this 
basis, the patients in the CG were prescri- 
bed trimetazidine tablets (approval document  
no. GYZZ H20055465, manufacturer: Servier 
(Tianjin) Pharmaceuticals Co., Ltd., specifica-
tion: 20 mg*30 tablets) three times a day at a 
dose of 20 mg each time. 1 course of treat- 
ment lasted 12 weeks. In addition to the 

trimetazidine administered in the same way, 
the patients in the OG were required to orally 
take tongxinluo capsules (approval document 
no. GYZZ Z19980015, manufacturer: Shijia- 
zhuang Yiling Pharmaceuticals Co., Ltd., specifi-
cation: 0.26 g*30 pieces) three times a day at  
a dose of 3 capsules each time. 1 course of 
treatment lasted 12 weeks. 

Observation indicators 

Efficacy evaluation criteria: the treatment is 
considered to be ineffective if the heart func-
tion grade has no change or goes down after 
the treatment. The treatment is considered to 
be effective if the heart function grade rises  
by 1 or markedly effective if it rises by 2 [10]. 
The total effective rate = effective rate + mark-
edly effective rate. 

The two groups were compared in terms of the 
number and duration of angina attacks before 
and after the treatment. 

Indicators of blood lipid: before and after the 
treatment, 3 ml blood was drawn from the 
peripheral veins of the patients in both groups 
in the morning after fasting. The blood sam- 
ples were centrifuged at a speed of 3000 r/ 
min and measured for LDL-C, HDL-C, TC, and  
TG with an automatic biochemistry analyzer 
[11]. 

Indicators of heart function: before and after 
the treatment, an echocardiograph was used to 
measure the heart function indicators of all 
patients, including LVEDV, LVESV, and LVEF 
[12]. 

Adverse reactions: the adverse reactions in the 
two groups were compared.

Statistical analysis 

The statistical analysis was performed with 
SPSS 22.0. The numerical data were express- 
ed as the mean ± standard deviation, the com-
parisons were carried out using independent-
samples t tests for data which were normally 
distributed and Mann-Whitney U tests for data 
which were not normally distributed. Paired 
tests were used for pre-and-pro comparisons 
within a group, and in cases of nominal data 
expressed as [n (%)]. Comparisons were carried 
out using X2 tests for the intergroup compari-
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sons. For all the statistical comparisons, signifi-
cance was defined as P<0.05. 

Results 

Comparison between the two groups in terms 
of the general data

The OG consisted of 32 (65.31%) males and  
17 (34.69%) females ranging in age from 46 to 
80, with mean value of (62.15±3.28) and  
who had adisease course ranging from 2 to 5 
years with a mean value of (2.21±0.21). In the 
CG, there were 30 (62.50%) males and 18 
(26.47%) females ranging in age from 47 to  
79, with a mean age of (62.12±3.22) and a  
disease course ranging from 1 to 4 years,  
and a mean course of disease of (2.25±0.23). 
The number of patients with their heart  
function graded in NYHA classes II, III, and  
IV were 12 (24.49%), 29 (59.18%) and 8 
(16.33%) in the OG and 10 (20.83%), 27 
(56.25%), and 11 (22.92%) in the CG. Be- 
tween the OG and the CG, no statistical differ-

groups before the treatment (P>0.05), but a 
reduction was observed after the tre- 
atment (P<0.05). Compared with the CG, the 
number and duration of angina attacks were 
lower in the OG (P<0.05) (Table 3). 

Comparison of the two groups in terms of 
blood lipid indicators 

Before the treatment, the LDL-C, HDL-C, TG, 
and TC were (3.89±0.5) mmol/L, (0.92±0.22) 
mmol/L, (2.48±0.82) mmol/L and (6.07±0.35) 
mmol/L in the OG and (3.92±0.59) mmol/L, 
(0.95±0.19) mmol/L, (2.52±0.79) mmol/L, and 
(6.09±0.32) mmol/L in the CG, indicating no 
statistically significance differences (P>0.05) 
(Figure 1). After the treatment, the LDL-C, TG, 
and TC were (1.62±0.32) mmol/L, (1.02±0.09) 
mmol/L and (3.25±0.15) mmol/L in the OG, 
lower than (1.99±0.53) mmol/L, (1.93±0.19) 
mmol/L and (4.99±0.26) mmol/L, respectively 
in the CG (P<0.05). Besides, the HDL-C was 
(1.32±0.38) mmol/L in the OG, higher than the 

Table 1. Comparison between the two groups in terms of the gen-
eral data [n (%)]/(

_
x  ± s)

Data OG (n=49) CG (n=48) t/X2 P
Gender (n) Male 32 (65.31) 30 (62.50) 0.083 0.774

Female 17 (34.69) 18 (26.47)
Age (y) 62.15±3.28 62.12±3.22 0.045 0.964
Course of disease (y) 2.21±0.21 2.25±0.23 0.895 0.373
NYHA heart function grading (n)
    Grade II 12 (24.49) 10 (20.83) 0.025 0.988
    Grade III 29 (59.18) 27 (56.25)
    Grade IV 8 (16.33) 11 (22.92)
Degree of hypertension (n)
    Mild 19 (38.78) 18 (37.50) 0.158 0.962
    Moderate 22 (44.50) 20 (41.67)
    Severe 8 (16.32) 10 (20.83)
Degree of coronary artery (n)
    Mild 20 (40.82) 22 (45.83) 0.098 0.568
    Moderate 18 (36.73) 16 (33.33)
    Severe 11 (22.45) 10 (20.83)

Table 2. Comparison between the two groups in their efficacy [n (%)]
Group n Markedly effective Effective Ineffective Total effective
CG 48 20 (41.67) 17 (35.42) 11 (22.92) 37 (77.08)
OG 49 32 (65.31) 15 (30.61) 2 (4.08) 47 (95.92)*

X2 7.412
P 0.006
Note: *indicates P<0.05 as compared with the CG. 

ences were observed in 
terms of the general data, 
such as gender, age, course 
of disease, heart function 
grades, degree of hyperten-
sion, or coronary artery dis-
ease (P>0.05, Table 1).

Comparison between the 
two groups in terms of clini-
cal efficacy 

The OG yielded a total effec-
tive rate of 95.92% on the 
basis of 32 markedly effec-
tive, 15 effective, and 2 inef-
fective cases, which was 
higher than the rate in the 
CG, which was 77.08%, as 
calculated from 20 markedly 
effective, 17 effective, and 
11 ineffective cases (P< 
0.05, Table 2). 

Comparison of the two 
groups in terms of the num-
ber and duration of angina 
attacks 

In terms of the number and 
duration of angina atta- 
cks, no statistical difference  
was found between the two 
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(1.05±0.31) mmol/L in the CG (P<0.05) (Figure 
2). 

Comparison of the two groups in terms the of 
the heart function indicators

The LVEDV, LVESV and LVEF were almost the 
same in the two groups before the treat- 

ment (P>0.05); after the treatment, LVEDV and 
LVESV were reduced, and LVEF was elevated 
(P<0.05), but more sharply in the OG com- 
pared with the CG (P<0.05) (Table 4). 

Comparison of the two groups in terms of 
adverse reactions

There were 2 cases of nausea and 3 cases of 
vomiting in the CG, making up 10.42% of the 
incidences of adverse reactions, but in the OG, 
there were 4 cases of nausea and 2 cases of 
vomiting, making up 12.24% of the incidences 
of adverse reactions. There was no significant 
difference in the incidences of adverse reac-
tions in the two groups (P>0.05) (Figure 3).

Discussion 

CHD is a diseases of the cardiovascular  
system that develops from atherosclerosis  
and has a high incidence and mortality. If no 
timely intervention is adopted, acute adverse 
cardiovascular events will occur and threaten 
patients’ lives in severe cases [13, 14]. 
According to recent clinical studies, amongst 
the various factors leading to CHD, metabo- 
lism syndrome has the most serious impact. 
Other major factors related to CHD include 
abnormal glucose tolerance, hypertension, DM, 
obesity, and abnormal blood lipids [15, 16]. 

The pathomechanism of CHD complicated  
with DM is that in the various development 
stages of atherosclerosis, inflammation plays  
a key role. Patients with DM are more vulnera-
ble to thrombosis, inflammatory changes [17], 
and coronary artery calcification compared to 
those without DM, and DM is closely correlat- 
ed with the future development of cardiova- 
scular and cerebrovascular events [18]. A high 
level of free fatty acids and hyperglycemia can 
induce lipid oxidation, increase myocardial  
steatosis, and lead to cardiac ischemia and 
then myocardial dysfunction [19]. Compared to 
patients without DM, patients with DM face 

Table 3. Comparison of the two groups in the number and duration of angina attacks (
_
x  ± s)

Group
Number of Attacks (number/week) Duration (min/time)

Before treatment After treatment Before treatment After treatment
CG (n=48) 24.56±5.15 16.89±3.52# 10.36±3.52 7.89±1.28#

OG (n=49) 24.59±5.13 7.52±1.29#,* 10.39±3.49 3.12±1.06#,*

t 0.029 17.476 0.042 20.007
P 0.977 0.000 0.967 0.000
Note: #indicates P<0.05 as compared with the conditions before the treatment; *indicates P<0.05 as compared with CG. 

Figure 1. Comparison between the two groups for 
blood lipid indicators before the treatment. Before 
the treatment, LDL-C, HDL-C, TG, and TC were com-
pared in the two groups, indicating no significant dif-
ference, P>0.05. 

Figure 2. Comparison between the two groups for in 
their blood lipid indicators after the treatment. Af-
ter the treatment, LDL-C, TG, and TC in the OG were 
lower than they were in the CG, and LDL-C was higher 
than it was in the CG, P<0.05. * indicates P<0.05 as 
compared with the CG. 
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two-times higher incidence of angiocardiopa-
thy. Based on a majority of pathological and 
epidemic studies, DM is one an independent 
factors for CHD [20, 21]. Most DM patients  
also have microvascular complications to dif-
ferent degrees, not only worsening the mi- 
crocirculatory disturbances, but also trigger- 
ing stresses to glucose oxidase, resulting in 
reduced fibrinolytic activity, coagulation dys-
function, accelerated pathological changes of 
the coronary arteries, and elevated incidences 
of various adverse cardiovascular events [22]. 

Currently, there are various drugs for CHD, 
including diuretics, nitrates, angiotensin re- 
ceptor antagonists, β receptor blockers, and 
angiotensin converting enzyme inhibitors, dru- 
gs that may affect hemodynamics and com- 
promise patients’ treatment tolerance to vari-
ous degrees regardless of their certain effi- 
cacy [23]. Trimetazidine has been widely used 
in the treatment of myocardial ischemia. Its 
pharmacological effect is to promote the 
improvement of the energy metabolism of  
cardiac muscle groups, and to protect my- 

ocardial cells by inhibiting the fatty acid  
oxidation of long-chain 3-ketoacyl-coenzyme  
A thiolysis in the mitochondria [24]. Fur- 
thermore, trimetazidine works to alleviate  
calcium overload in cells to avoid any injury to 
cardiac muscle cells, ameliorate myocardial 
ischemia, and relieve the angina intensity  
[25]. For better clinical efficacy, in this study, 
the traditional Chinese medicine tongxinluo 
was added, and results showed that the OG 
had a higher total effective rate, a lower num-
ber of and shorter angina attacks, and more 
outstanding indicators for blood lipids and 
heart functions compared with the CG (P< 
0.05), indicating that the combination of 
trimetazidine and tongxinluo capsules in the 
treatment of CHD complicated with DM can 
achieve a more significant clinical efficacy, 
including a reduced number and duration of 
angina attacks, improved heart function and 
blood lipid status. The underlying reasons are 
that tongxinluo capsule are composed of 
semen Zizyphi spinosae, borneol, lignum 
Dalbergia odorifera, Boswellia carterii, Perio- 
stracum cicada, sandalwood, centipede, Radix 
Paeoniae Rubra, scorpio, ground beetle, gin-
seng, and sanguisuge. Amongst those ele-
ments, some are sovereign drugs, such as  
ginseng which can replenish the vital energy, 
tonify the heart and Qi, sanguisuge which  
can enter the blood system to dredge collater-
als, activate the circulation of blood remove 
blood stasis, and scorpio which can dredge  
collaterals to relieve convulsions [26]; ground 
beetle has the effect of removing blood  
stasis and clearing collaterals in cooperation 
with sanguisuge; centipede works to relieve 
convulsion and rheumatic pains, eliminate 
stagnation, dredge collaterals to relieve pain, 
and its effects of pain relieving and spa- 
smolysis are enhanced in combination with  
the ground beetle; periostracum cicada can 

Figure 3. Comparison between the two groups for in 
terms of adverse reactions. There was no significant 
difference between the two groups (P>0.05). 

Table 4. Comparison of the two groups in heart function indicators (
_
x  ± s)

Group
LVEDV (ml) LVESV (ml) LVEF (%)

Before  
treatment

After  
treatment

Before  
treatment

After  
treatment

Before  
treatment

After  
treatment

CG (n=48) 195.12±12.52 172.56±8.52#,* 123.62±10.28 95.52±5.86#,* 33.12±1.52 36.12±2.18#,*

OG (n=49) 195.19±12.36 152.12±3.28#,* 123.69±10.19 82.12±2.28#,* 33.19±1.49 40.25±2.89#,*

t 0.028 15.652 0.034 14.898 0.229 7.933
P 0.978 0.000 0.972 0.000 0.819 0.000
Note: #indicates P<0.05 as compared with the conditions before treatment; *indicates P<0.05 as compared with CG.
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relieve spasms by calming endogenous wind 
and removing ectogenous wind in combina- 
tion with scorpio; Radix Paeoniae Rubra can 
dispel blood and promote blood circulation, 
relieve pain and remove blood stasis; sandal-
wood and lignum Dalbergia odoriferae can be 
combined to activate blood circulation and pro-
mote Qi; semen Zizyphi spinosae can nourish 
the liver and replenish Qi, and pacify the mind; 
the fragrance released by borneol can dredge 
the seven apertures by introducing other ele-
ments into the main and collateral channels. 
Those drugs in combination can activate the 
collaterals, relieve pain, promote the blood cir-
culation to dissipate blood stasis, and notify  
Qi. According to modern pharmacological  
studies, tongxinluo capsules can promote  
coronary artery dilation, improve vascular  
endothelial functions, alleviate myocardial  
ischemic symptoms, and reduce blood lipid  
levels and myocardial oxygen consumption 
[27]. The combined use of trimetazidine and 
tongxinluo capsules is conducive to promoting 
the synergistic effects of the drugs, promoting 
each other and jointly improve the drugs’ 
effects in the treatment of CHD patients with 
diabetes, so as to improve the heart function 
and blood lipid status of the patients.

In conclusion, the application of trimetazidine 
in combination with tongxinluo capsules in  
the treatment of CHD patients complicated 
with DM has demonstrated significant clinical 
efficacy, which are embodied as a reduced 
number of and shorter angina attacks and 
improved heart function and blood lipid status.

However, this study included fewer objects 
such that its results are less representative. In 
the future, studies based on larger sample 
sizes, longer durations, and covering more 
aspects are required. 
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