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Abstract: Objective: To explore the effect of combin3e uw3 of Xinnaoning and trimetazidine on the levels of creatine
kinase (CK) and its isoenzymes (CK-MB), aspartate aminotransferase (AST), alanine aminotransferase (ALT), and
lactate dehydrogenase (LDH) in patients with myocardial ischemia (MI). Methods: A total of 137 patients with Ml
admitted to our hospital were enrolled in our study. Among them, 68 cases in the control group (CG) were treated
with trimetazidine and 69 cases in the study group (SG) were treated with Xinnaoning on the basis of the CG. The
incidence of adverse events, serum CK, CK-MB, AST, ALT, LDH levels, episodes of angina, lipid levels [total choles-
terol (TC), triacylglycerol (TG), low-density lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-
C)], and quality of life (SF-36) scores were compared between the two groups. Results: The total effective rate was
88.41% in the SG, which was higher than 73.53% in the CG (P < 0.05). The episodes of angina in the SG were lower
than those in the CG after 3 months of treatment (P < 0.05). The SG showed decreased serum CK, CK-MB, AST, and
ALT and LDH levels compared with the CG (P < 0.05). The SG showed increased EF, SV and CO levels compared with
the CG after 3 months of treatment. The SG also exhibited lower TC, TG and LDL-C, and higher HDL-C and quality of
life than the CG after 3 months of treatment (P < 0.05). Conclusion: The regimen of Xinnaoning and trimetazidine
could significantly improve cardiac function and serum cardiac enzyme levels, reduce lipid levels, and improve the
quality of life in patients with MI.
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Introduction

Myocardial ischemia (MI) occurs when blood
flows to heart is reduced, preventing the heart
muscle from receiving enough oxygen. The
reduced blood flow is usually due to a partial or
complete blockage of coronary arteries, which
is characterized by chest tightness, shortness
of breath, palpitations, dyspnea, etc., and is
often complicated by myocardial infarction,
arrhythmias, angina, progressing rapidly and
causing difficulty in revascularization and poor
prognosis [1]. Platelet inhibitor therapy has
been administrated as a treatment option,
which only alleviates patients’ pain to some
extent, and the overall efficacy is not satisfac-
tory [2]. The use of trimetazidine in patients
with MI could prevent neutrophil coagulation
and infiltration, protect cardiac function, slow

down glucose fermentation, and reduce the
production and secretion of inflammatory medi-
ator, thus effectively protecting the ischemic
myocardium [3]. However, in some patients,
trimetazidine alone is ineffective in improving
overall symptoms, and needs to be combined
with other medicines.

Chinese medicine has been gradually consid-
ered in the clinical treatment of Ml [4]. A study
has found that Xinnaoning capsules in combi-
nation with Western medicine can significantly
reduce the episodes of angina for the treat
ment of MI in coronary heart disease [5].
Xinnaoning could effectively reduce angioten-
sin Il activity, relax blood vessels, inhibit plate-
let coagulation and adhesion, reduce blood vis-
cosity, improve microcirculation, enhance
cardiac function, and relieve myocardial hypox-
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ia-ischemia in patients with Ml [6]. When the
myocardium is hypoxic-ischemic, creatine
kinase (CK), creatine kinase isoenzymes (CK-
MB), aspartate aminotransferase (AST), ala-
nine aminotransferase (ALT), lactate dehydro-
genase (LDH) and other cardiac enzyme levels
will be expressed abnormally high, and too
much CK, CK-MB, AST, ALT, LDH will enter the
blood circulation, thus resulting in an increase
in serum cardiac enzyme levels [7]. Currently,
there are few reports on the effect of Chinese
medicine on serum cardiac enzyme levels in
patients. The present study was conducted to
observe the effects of Xinnaoning and trimeta-
zidine on CK, CK-MB, LDH, AST and ALT levels
in patients with MI, so as to provide new ideas
and directions for the clinical treatment of MI.

Materials and methods
General information

A total of 137 patients with Ml admitted to our
hospital from August 2016 to October 2019
were divided into the control group (CG, n=68)
and the study group (SG, n=69) according to
the treatment methods. The CG included 29
females and 39 males, aged 41-76 years, with
an average age of (54.32+6.34) years and dis-
ease duration of 0.3-3.1 months. The study
group included 27 females and 42 males, aged
42-77 vyears, with an average age of
(55.03+5.96) years and disease duration of
0.4-3.2 months. This study was approved by
the Ethics Committee of Shengli Qilfield Central
Hospital.

Inclusion criteria

This study included the patients who (1) met
the diagnostic criteria for Ml in the 8th edition
of Internal Medicine [8] and Chinese Medicine
Diagnostic Efficacy Criteria [9]; and (2) volun-
tarily signed the consent form.

Exclusion criteria

(1) Patients who do not cooperate with follow-
up investigation; (2) Patients with severe hypo-
tension; (3) Patients with severe liver, kidney, or
lung disease; (4) Patients with malignant
arrhythmias; (5) Patients with coagulation
abnormalities; (6) Patients with allergies or
hypersensitivity to the study medications; (7)
Patients with low adherence and low compli-
ance were excluded from the study.
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Methods

The CG was administered with Trimetazidine
(Reyoung Pharmaceutical Group Co., Ltd.,
SFDA: H20066534) at a dose of 20 mg/time,
orally, 3 times/d.

The SG was treated with Xinnaoning (Guizhou
Jing Cheng Pharmaceutical Co., Ltd., State,
Z20025697) on the basis of the CG at a dose
of 1.35 g/time, orally, 3 times/d. Both groups
continued treatment for 3 months.

Outcome measurement

(1) Clinical efficacy: ineffective means that the
symptoms of fatigue, shortness of breath and
chest tightness are not relieved after 3 months
of treatment, and the recovery of cardiac func-
tion is less than 50%; effective means that the
above symptoms improve significantly after 3
months of treatment, and the recovery of car-
diac function is greater than 50%; markedly
effective means that the above symptoms dis-
appear after 3 months of treatment with nor-
mal cardiac function [10]. The effective rate=
(Markedly effective + Effective)/Total cases
*100%.

(2) Episodes and duration of angina were
recorded before and after 3 months of
treatment.

(3) Serum CK, CK-MB, AST, ALT and LDH levels:
4 ml of venous blood was collected before and
3 months after treatment, and the supernatant
was obtained by centrifugation (2500 r/min, 5
min), and serum CK, CK-MB, AST, ALT and LDH
levels were detected using enzyme-linked
immunosorbent assay.

(4) Cardiac function (EF, SV, CO) was measured
by Vivid E9 color ultrasound (purchased from
GE, USA) before treatment and 3 months after
treatment.

(5) Blood lipid levels [total cholesterol (TC), tria-
cylglycerol (TG), low-density lipoprotein choles-
terol (LDL-C) and high-density lipoprotein cho-
lesterol (HDL-C)] were measured by automatic
life analyzer before treatment and 3 months
after treatment.

(6) The incidence of adverse reactions (includ-
ing rash, gastrointestinal discomfort and
insomnia) was recorded in the two groups.
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Table 1. Comparison of the clinical efficacy of the two groups [n (%)]

Group Number of cases Ineffective Effective Markedly effective  Total effective rate
Study group 69 8 (11.59) 27 (39.13) 34 (49.28) 61 (88.41)
Control group 68 18 (26.47) 28 (41.18) 22 (32.35) 50 (73.53)

X - - - 4.929

P - - - 0.026
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Figure 1. Comparison of the number and duration of angina attacks be-
tween the two groups before and after treatment. A: The number of angina

& 3 months of treatment were
& lower than those in the CG (P
< 0.05), demonstrating that
trimetazidine combined with
cardiac enzymes could im-
prove patients’ myocardial en-
zyme levels in the treatment
of MI (Figure 2).

attacks; B: The duration of attacks. Compared with the pre-treatment, ***P

< 0.001; compared with the control group, ###P < 0.001.

(7) The quality of life of the two groups was
evaluated before and 3 months after treatment
using Short Form Health Status Scale (SF-36),
covering O to 100, with the higher score indicat-
ing the better quality of life [11].

Statistical analysis

The results were processed by SPSS 23.0.
Measurement data (X+s) were examined by t
test. Count data [n (%)] were compared by Chi-
squared test. P < 0.05 indicated significant
differences.

Results
Comparison of efficacy

The total effective rate of the SG was 88.41%,
higher than that of 73.53% in the CG (P < 0.05),
indicating that Xinnaoning in combination of
trimetazidine could significantly improve the
clinical efficacy of Ml treatment (Table 1).

Comparison of the episodes of angina

The SG showed decreased episodes of angina
after 3 months of treatment compared with the
CG (P < 0.05), indicating that the regimen of
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Comparison of cardiac func-
tion

The difference of EF, SV and CO in the SG was
higher than that in the CG after 3 months of
treatment (P < 0.05), indicating that the combi-
nation of trimetazidine and cardiac encephalin
can significantly improve patients’ cardiac func-
tion in the treatment of Ml (Figure 3).

Comparison of blood lipid levels

The differences in TC, TG and LDL-C in the SG
were lower than those in the CG, while HDL-C in
the SG was higher than that in the CG after 3
months of treatment (P < 0.05), suggesting that
the combination of Xinnaoning and trimetazi-
dine can significantly improve 'the lipid levels in
patients with Ml (Figure 4).

Comparison of adverse reactions

The total incidence rate of adverse events was
8.70% in the SG and 4.41% in the CG (P > 0.05),
indicating that combination of Xinnaoning and
trimetazidine would not increase the adverse
reactions in patients with Ml (Table 2).

Comparison of SF-36 scores

The SF-36 scores of the SG were higher than
those of the CG after 3 months of treatment (P
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energy metabolism and inhib-
it oxidative stress and inflam-
mation. When administrated
in patients with MI, trimetazi-
dine prevents chain fatty acid
3 oxidation and promotes glu-
cose oxidation by competitive-
ly antagonizing the activity of
mitochondrial long-chain 3-
KAT. It makes full use of limit-
ed oxygen to produce and re-
lease more ATP, thereby effe-
ctively increasing the utiliza-
tion of oxygen and improving
Ml [13, 14]. In addition, tri-
metazidine can antagonize
the oxidation of free fatty
acids and meanwhile signifi-
cantly reduce the myocardial
fatty acid utilization, effective-
ly improving the intracellular
acidosis caused by lactic acid
deposition, reducing the cal-
cium overload and inward flo-
w, and preventing mitochon-
drial swelling caused by exce-
ssive calcium ions to enhan-
ce the cellular tolerance to hy-
poxia [15]. Moreover, trimeta-
zidine can attenuate oxygen
toxicity, scavenge excessive
oxygen free radicals, and re-
duce their damaging effects
onthe membrane. Besides, tri-
metazidine also prevents neu-
trophil coagulation and infil-
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< 0.05), suggesting that the combination of
trimetazidine and cardiac cerebrospinal can
effectively improve the quality of life of patients
with Ml (Table 3).

Discussion

In recent years, the number of patients with Ml
has been increasing, which seriously affects
the quality of life of patients. The key to treat Ml
is to improve blood circulation, reduce con-
sumption of myocardial oxygen, and improve
the tolerance of myocardial tissue to hypoxia
[12]. Trimetazidine could improve myocardial
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tration, protect cardiac func-
tion, and slow down glucone-
ogenesis, thus effectively pro-
tecting the ischemic myocar-
dium [16].

According to traditional Chinese Medicine, Ml
belongs to the category of “Chest bi-syndrome”,
and is caused by Qi deficiency, and the treat-
ment option should focus on relieving palpita-
tions, promoting blood circulation, nourishing
Yin, and benefiting Qi [17]. Geng et al. [18] have
found that Xinnaoning capsules can significant-
ly improve the electrocardiogram of patients
with unstable angina and coronary heart dis-
ease, with a total effective rate of up to 88.50%.
The main herbs and ingredients of Xinnaoning
are ginseng, angelica, rhizoma chuanxiong, and
astragalus, which are often prescribed in the
treatment of coronary heart disease, cerebral
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Figure 3. Comparison of myocardial enzymes between the two groups before and after treatment. A: EF; B: SV; C: CO.
Compared with the pre-treatment, ***P < 0.001; compared with the control group, ###P < 0.001.
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Figure 4. Comparison of lipid levels between the two groups before and after
treatment (mmol/L). A: TC; B: TG; C: LDL-C; D: HDL-C. Compared with pre-
treatment, ***P < 0.001; compared with the control group, ##P < 0.01,

###P < 0.001.

thrombosis and other cardiovascular and cere-
brovascular diseases and have achieved good
results [19, 20]. Ginseng has been used in
Chinese medicine for thousands of years, which
can regulate the Qi, calm the mind, clear the
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blood vessels, quench thirst,
resolve ailments, and tonify
the five internal organs. An-
gelica can invigorate and nou-
rish blood. Rhizoma chuan-
xiong can subdue Qi, soothe
the liver, invigorate blood,
clear menstruation, and elimi-
nate stasis. Astragalus can
also benefit Qi. Therefore,
Xinnaoning exert the effects
of resolving stasis, invigorat-
ing blood, benefiting Qi and
clearing blood vessels [21].
Modern pharmacology con-
firms that Xinnaoning can
effectively reduce angiotensin
Il activity, relax blood vessels,
inhibit platelet coagulation
and adhesion, lower blood
lipid levels, improve microcir-
culation, enhance cardiac
function, and relieve myocar-
dial hypoxia [22]. This study
showed that the total effec-
tive rate of the SG was higher
than that of the CG, and the
EF, SV, CO, and HDL-C in the
SG were higher than those in
the CG after 3 months of treat-
ment, while the number and

duration of angina attacks, TC, TG, and LDL-C
were lower than those in the CG (P < 0.05), and
the total incidence of adverse reactions was
low in both groups, which showed that the com-
bination of Xinnaoning and trimetazidine could

Am J Transl Res 2021;13(4):2875-2882
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Table 2. Comparison of adverse reactions between the two groups [n (%)]

Group Number of cases Skin rash Digestive discomfort ~ Insomnia  Total incidence
Study group 69 2(2.90) 3(4.35) 1(1.45) 6 (8.70)
Control group 68 1(1.47) 2 (2.94) 0 (0.00) 3(4.41)

X2 - - - - 0.445

P - - - - 0.504

Table 3. Comparison of SF-36 scores between the two groups before and after treatment (X £s, min)

Number physiological Mental

Timing Group of cases Somatic pain Energies function health

Before treatment Study group 69
Control group 68
t -
P -
After 3 months of treatment  Study group 69
Control group 68
t -
P -

43.18+7.28 46.92+8.27 47.51+7.48 47.32+8.04
44.32+6.37 47.64+6.24 46.98+5.03 46.96+6.87

0.974 0.575 0.486 0.281
0.331 0.567 0.627 0.779

82.61+8.04 82.89+7.28 82.34+8.82 84.23+9.08
74.01+6.83 75.3845.36 73.62+6.43 75.51+7.86

6.742 6.867 6.604 6.006
0.000 0.000 0.000 0.000

significantly improve cardiac function and
reduce lipid levels with high safety. The reason
may be that the regimen of Xinnaoning and
trimetazidine can not only dredge blood ves-
sels and improve blood supply to organs, but
also effectively improve body function and
metabolism as well as myocardial contractility,
promoting the recovery of cardiac function [23].

Human myocardial tissues contain enzymes
such as CK, CK-MB, AST, ALT, LDH, etc., which
will change when the organism body is recover-
ing from disease. For example, when the myo-
cardium is hypoxic-ischemic, the levels of CK,
CK-MB, AST, ALT, and LDH will show high
expression. Therefore, the detection of these
serum levels can provide a reliable basis for
determining the treatment effect and prognosis
of MI [24, 25]. We found that the SG exhibited
lower levels of serum CK, CK-MB, AST, ALT and
LDH and higher SF-36 scores than the CG after
3 months of treatment (P < 0.05).

In summary, the combined treatment of
Xinnaoning and trimetazidine in patients with
MI could significantly improve the cardiac func-
tion and serum myocardial enzymes levels and
enhance the quality of life, with high safety.
However, the sample size of this study is rela-
tively small. Therefore, the results need to be
further confirmed by multi-center studies on
lager sample size.

2880

Disclosure of conflict of interest
None.

Address correspondence to: Xiaoxiao Zhang, Ward
of General Practice Department, Shengli Oilfield
Central Hospital, No. 31, Jinan Road, Dongying
District, Dongying 257000, Shandong, China. Tel:
+86-0546-8770376; E-mail: xiaoxiaozhangg@126.
com

References

[1] Sarwar N, Butterworth AS, Freitag DF, Gregson
J, Willeit P, Gorman DN, Gao P, Saleheen D,
Rendon A, Nelson CP, Braund PS, Hall AS,
Chasman DI, Tybjeerg-Hansen A, Chambers JC,
Benjamin EJ, Franks PW, Clarke R, Wilde AA,
Trip MD, Steri M, Witteman JC, Qi L, van der
Schoot CE, de Faire U, Erdmann J, Stringham
HM, Koenig W, Rader DJ, Melzer D, Reich D,
Psaty BM, Kleber ME, Panagiotakos DB, Willeit
J, Wennberg P, Woodward M, Adamovic S,
Rimm EB, Meade TW, Gillum RF, Shaffer JA,
Hofman A, Onat A, Sundstrom J, Wassertheil-
Smoller S, Mellstrém D, Gallacher J, Cushman
M, Tracy RP, Kauhanen J, Karlsson M, Salonen
JT, Wilhelmsen L, Amouyel P, Cantin B, Best LG,
Ben-Shlomo Y, Manson JE, Davey-Smith G, de
Bakker Pl, O’'Donnell CJ, Wilson JF, Wilson AG,
Assimes TL, Jansson JO, Ohlsson C, Tivesten A,
Ljunggren 0, Reilly MP, Hamsten A, Ingelsson
E, Cambien F, Hung J, Thomas GN, Boehnke M,
Schunkert H, Asselbergs FW, Kastelein JJ, Gud-

Am J Transl Res 2021;13(4):2875-2882


mailto:xiaoxiaozhangg@126.com

mailto:xiaoxiaozhangg@126.com


(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

Effects of Xinnaoning combined with trimetazidine

nason V, Salomaa V, Harris TB, Kooner JS, Allin
KH, Nordestgaard BG, Hopewell JC, Goodall
AH, Ridker PM, H6lm H, Watkins H, Ouwehand
WH, Samani NJ, Kaptoge S, Di Angelantonio E,
Harari O and Danesh J. Interleukin-6 receptor
pathways in coronary heart disease: a collab-
orative meta-analysis of 82 studies. Lancet
2012; 379: 1205-1213.

Jiang M, Wang Q, Chen J, Wang Y, Fan G and
Zhu Y. Comparative metabonomics of Wenxin
Keli and Verapamil reveals differential roles of
gluconeogenesis and fatty acid B-oxidation in
myocardial injury protection. Sci Rep 2017; 7:
8739.

Hori M, Nagai R, Izumi T and Matsuzaki M. Ef-
ficacy and safety of bisoprolol fumarate com-
pared with carvedilol in Japanese patients with
chronic heart failure: results of the random-
ized, controlled, double-blind, Multistep Ad-
ministration of bisoprolol IN Chronic Heart Fail-
ure Il (MAIN-CHF Il) study. Heart Vessels 2014;
29:238-247.

Luan XD, Zhao KH, Hou H, Gai YH, Wang QT,
Mu Q and Wan Y. Changes in ischemia-modi-
fied albumin in myocardial toxicity induced by
anthracycline and docetaxel chemotherapy.
Medicine (Baltimore) 2017; 96: e7681.

Chen Q. A randomized parallel controlled study
of Xinnaoning Capsule combined with western
medicine in the treatment of myocardial isch-
emia of coronary heart disease with qgi stagna-
tion and blood stasis. Journal of Practical Tra-
ditional Chinese Internal Medicine 2016; 30:
59-61.

Gedik N, Kriger M, Thielmann M, Kottenberg
E, Skyschally A, Frey UH, Cario E, Peters J, Ja-
kob H, Heusch G and Kleinbongard P. Pro-
teomics/phosphoproteomics of left ventricular
biopsies from patients with surgical coronary
revascularization and pigs with coronary occlu-
sion/reperfusion: remote ischemic precondi-
tioning. Sci Rep 2017; 7: 7629.

Aggarwal S, Randhawa PK, Singh N and Jaggi
AS. Role of ATP-sensitive potassium channels
in remote ischemic preconditioning induced
tissue protection. J Cardiovasc Pharmacol Ther
2017; 22: 467-475.

Ge J and Xu Y. Internal medicine. Beijing: Peo-
ple’s Medical Publishing House; 2013.
Medicine SAoTC. Standards for diagnosis and
efficacy of TCM diseases and syndrome. Nan-
jing: Nanjing University Press; 1994.

Kang SH, Choi HI, Kim YH, Lee EY, Ahn JM, Han
S, Lee PH, Roh JH, Yun SH, Park DW, Kang SJ,
Lee SW, Lee CW, Moon DH, Park SW and Park
SJ. Impact of follow-up ischemia on myocardial
perfusion single-photon emission computed
tomography in patients with coronary artery
disease. Yonsei Med J 2017; 58: 934-943.

2881

(11]

[12]

(14]

(16]

[17]

(18]

Wu J, Yan X, Wang, Ji G and He J. Comparison
of the application of the Health Survey Short
Form and the World Health Organization Sur-
vival Measurement Scale Short Form in evalu-
ating the quality of life of patients with tubercu-
losis. West China Medicine 2016; 031:
463-466.

White HD, Held C, Stewart R, Tarka E, Brown R,
Davies RY, Budaj A, Harrington RA, Steg PG, Ar-
dissino D, Armstrong PW, Avezum A, Aylward
PE, Bryce A, Chen H, Chen MF, Corbalan R,
Dalby AJ, Danchin N, De Winter RJ, Denchev S,
Diaz R, Elisaf M, Flather MD, Goudev AR,
Granger CB, Grinfeld L, Hochman JS, Husted S,
Kim HS, Koenig W, Linhart A, Lonn E, Lépez-
Sendédn J, Manolis AJ, Mohler ER 3rd, Nicolau
JC, Pais P, Parkhomenko A, Pedersen TR, Pella
D, Ramos-Corrales MA, Ruda M, Sereg M, Sid-
dique S, Sinnaeve P, Smith P, Sritara P, Swart
HP, Sy RG, Teramoto T, Tse HF, Watson D,
Weaver WD, Weiss R, Viigimaa M, Vinereanu D,
Zhu J, Cannon CP and Wallentin L. Darapladib
for preventing ischemic events in stable coro-
nary heart disease. N Engl J Med 2014; 370:
1702-1711.

Pereira M, Azevedo A, Lunet N, Carreira H,
O’Flaherty M, Capewell S and Bennett K. Ex-
plaining the decline in coronary heart disease
mortality in Portugal between 1995 and 2008.
Circ Cardiovasc Qual Outcomes 2013; 6: 634-
642.

ZhongY, Zhong P, He S, Zhang Y, Tang L, Ling Y,
FuS, Tangy, Yang P, Luo T, Chen B, Chen A and
Wang X. Trimetazidine protects cardiomyocytes
against hypoxia/reoxygenation injury by pro-
moting AMP-activated protein kinase-depen-
dent autophagic flux. J Cardiovasc Pharmacol
2017; 69: 389-397.

Ma N, Bai J, Zhang W, Luo H, Zhang X, Liu D
and Qiao C. Trimetazidine protects against car-
diac ischemia/reperfusion injury via effects on
cardiac miRNA-21 expression, Akt and the
Bcl-2/Bax pathway. Mol Med Rep 2016; 14:
4216-4222.

Wu S, Chang G, Gao L, Jiang D, Wang L, Li G,
Luo X, Qin S, Guo X and Zhang D. Trimetazidine
protects against myocardial ischemia/reperfu-
sion injury by inhibiting excessive autophagy. J
Mol Med (Berl) 2018; 96: 791-806.

Liu Z, Chen JM, Huang H, Kuznicki M, Zheng S,
Sun W, Quan N, Wang L, Yang H, Guo HM, Li J,
Zhuang J and Zhu P. The protective effect of
trimetazidine on myocardial ischemia/reperfu-
sion injury through activating AMPK and ERK
signaling pathway. Metabolism 2016; 65: 122-
130.

Geng B, Miao H, He H, Feng Y and Guo Y. Clini-
cal study on the treatment of unstable angina

Am J Transl Res 2021;13(4):2875-2882



[19]

[20]

[21]

[22]

Effects of Xinnaoning combined with trimetazidine

pectoris in coronary heart disease with cardiac
and cerebrospinal capsules. Beijing Med
2014; 955-957.

Li X, Hu X, Wang J, Xu W, Yi C, Ma R and Jiang
H. Inhibition of autophagy via activation of
PI3K/Akt/mTOR pathway contributes to the
protection of hesperidin against myocardial
ischemia/reperfusion injury. Int J Mol Med
2018; 42: 1917-1924.

Huang J, Yan ZN, Fan L, Rui YF and Song XT.
Left ventricular longitudinal function assess-
ment in rabbits after acute occlusion of left
anterior descending coronary artery by two-di-
mensional speckle tracking imaging. BMC Car-
diovasc Disord 2017; 17: 219.

Tada Y and Yang PC. Myocardial edema on T2-
weighted MRI: new marker of ischemia reper-
fusion injury and adverse myocardial remodel-
ing. Circ Res 2017; 121: 326-328.
Moghaddas A and Dashti-Khavidaki S. L-carni-
tine and potential protective effects again-
st ischemia-reperfusion injury in noncardiac
organs: from experimental data to potential
clinical applications. J Diet Suppl 2018; 15:
740-756.

2882

(23]

(24]

[25]

Wang HY, Li Y, Xu XM, Li J and Han YL. Impact
of baseline bleeding risk on efficacy and safety
of ticagrelor versus clopidogrel in Chinese pa-
tients with acute coronary syndrome undergo-
ing percutaneous coronary intervention. Chin
Med J (Engl) 2018; 131: 2017-2024.

Wang Z, Zhang J, Ren T and Dong Z. Targeted
metabolomic profiling of cardioprotective ef-
fect of Ginkgo biloba L. extract on myocardial
ischemia in rats. Phytomedicine 2016; 23:
621-631.

Chen C, Chen W, Nong Z, Ma Y, Qiu S and Wu
G. Cardioprotective effects of combined thera-
py with hyperbaric oxygen and diltiazem pre-
treatment on myocardial ischemia-reperfusion
injury in rats. Cell Physiol Biochem 2016; 38:
2015-2029.

Am J Transl Res 2021;13(4):2875-2882



