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Abstract: Introduction: Acute coronary syndrome refers to any group of clinical symptoms compatible with acute myocardial ischemia
including unstable angina (UA), Non—ST segment elevation myocardial infarction (NSTEMI), and ST segment elevation myocardial
infarction (STEMI). Apelin is an endogenous peptide with inotropic and vasodilatory properties, it was recently reported that serum
measurements of apelin were similar to its immunohistochemical data in vessels and heart tissues. Aim of the study: To detect the value
of the serum levels of apelin in patients with Acute Coronary Syndrome related to severity of presentation. Patients and methods: 59
patients with Acute Coronary Syndrome (ACS) were included in the study during the period from January until July 2016, as 30 patients
with UA, 15 with NSTEMI, and 14 with STEMI. Also the study included 28 apparently healthy persons as control. Blood samples were
obtained for measurements of Apelin by ELISA method. Results: Serum apelin levels were significantly decreased in whole group of
patients with ACS (1846.11320.9) ng/ml compared to control (2719.44272.5) ng/ml (p < 0.05). Regarding patients’ subgroups; serum
apelin was lowest in STEMI (1729.02480.0) ng/ml, NSTEMI (1816.0£289.0) ng/ml, and UA (1916.0+224.4) ng/ml when compared with
control; respectively. Conclusions: The value of serum apelin levels significantly reduced in all patients groups especially STEMI, so it
could be considered as a biochemical marker for evaluation of ACS.
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1. Introduction

Acute coronary syndrome (ACS) is defined as sudden
coronary obstructions resulting in unstable angina (UA),
myocardial infarctions (MI), or ischemic deaths. Most of the
time, ischemia develops as a result of endothelial damage
and subsequent obstructions of coronary arteries with
thrombus formed in atherosclerotic plaque ruptures (1). ACS
usually occurs as a result of one of three problems: ST
elevation myocardial infarction (STEMI), non ST elevation
myocardial infarction (NSTEMI), or unstable angina (UA)
(2). These types are named according to the appearance of
the electrocardiogram (ECG) as Non-ST segment elevation
myocardial infarction and ST segment ¢levation myocardial
infarction (1). In addition to clinical and ECG findings,
several Biochemical markers are assessed in patients with
chest pain to diagnose myocardial ischemia; such as cardiac
enzymes (CK-MB) and cardiac troponins; others are still
under research (3, 4). Apelin is an endogenous peptide with
inotropic and vasodilatory properties (5). It was
immunohistochemically shown to be synthesized in smooth
muscle cells and fibroblast cells of coronary arteries (6)
Similarly, it was recently reported that serum measurements
of apelin were similar to its immunohistochemical
distribution in vessels and heart tissues (7, 8).

2. Patients and Methods

This study was conducted at the Internal Medicine and
Cardiology departments/Intensive Care Units, during the
period from January until July 2016. Fifty nine patients with
ACS were included and divided into three groups:

Group (1): included 30 patients with UA.

Group (2): included 14 patients with STEMI.

Group (3): included 15 patients with NSTEMI.

The diagnosis of ACS in each patient was done by clinical
presentation and history of ischemic heart disease, which
was confirmed by ECG and qualitative cardiac troponins.
Also the study included 28 persons apparently healthy
served as control. Blood samples were obtained for
measurements of serum Apelin for all participants by ELISA
method; using the RayBio kit which is an in vitro
quantitative assay for detecting Apelin C-terminus peptide
based on the principle of Competitive Enzyme Immunoassay

).

Statistical Package for Social Sciences (SPSS) version was
applied for data entry and analysis. The results presented as
Mean + SD. P value < 0.05 was considered statistically
significant.

3. Results

During the period from January until July 2016, 87 subjects;
59 patients and 28 controls with the mean and standard
deviation of their age was 57+8.7 for patients and 50.3+9.06
for control. 54 % of study subjects were males while 46%
were females. Serum Apelin levels were significantly
decreased in sera of the total patients with ACS
(1846.1+£320.9 ng/ml) as compared to control group
(2719.4+272.5 ng/ml) (p < 0.05). In addition serum Apelin
was significantly decreased in UA, STEMI and NSTEMI
subgroups compared to control group (Table 1) (Figure 1).
When comparing the levels of serum Apelin among patients’
subgroup, there was no statistically significant difference in
its levels among patients with UA, STEMI and NSTEMI;
respectively (Table 1).

Volume 6 Issue 2, February 2017

Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20171020

DOI: 10.21275/ART20171020 1292


../IJSR/20/www.ijsr.net
http://creativecommons.org/licenses/by/4.0/

International Journal of Science and Research (IJSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2015): 78.96 | Impact Factor (2015): 6.391

Table 1: Serum Apelin levels in all study groups

Serum Apelin (ng/ml) UA STEMI NSTEMI Control
Number 30 14 15 28
Mean + SD 1916.0+224.4 1729.0+480.0 1816.0+289.0 2719.3+272.5
Range 1480.0-2409.0 512.0-2250.0 1350.0-2273.0 | 2004.0-3242.0
P Value compared to control <0.05 <0.05 <0.05 -
P Value compared to NSTEMI >0.05 > (.05 --- <0.05
P Value compared to STEMI >0.05 --- >0.05 <0.05
P Value compared to UA --- > (.05 >0.05 <0.05
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Figure 1: Apelin levels in all study groups

4. Discussion

Many markers have been proposed for cardiovascular
evaluation in general population. Apelin is a peptide that has
roles in cardiovascular functions and volume regulation;
namely vasodilation, decreased blood pressure, and positive
inotropic effects (10). Apelin receptors—API are present on
endothelial cells, vascular smooth musele cells, and
cardiomyocytes. In preclinical models, apelin signaling
exerts major effects on both vascular tone and cardiac
contractility; being one of the most potent inotropic agents
yet identified (11, 12). The result of this study showed that
serum apelin level in acute coronary syndrome patients was
lower than control. This result is in agreement with results of
Kadoglou et al'®, Helske et al'4, and Wang!> who stated that
apelin concentrations were inversely associated with the
severity of the phase of ACS, which suggests its
involvement in the progression and destabilization of
coronary atherosclerotic plaques. Apelin is largely produced
and released from intact coronary endothelium and
myocardial cells of the heart. Current studies suggest that
apelin expression is at least maintained in mild,
compensated chronic heart diseases but declines in severe
acute heart disease (15, 16). Apelin stimulates the
angiogenic response, a key adaptive mechanism in ischemic
heart disease and a determinant of infarct expansion (17).
Loss of apelin impairs the in vitro angiogenic response in
human endothelial progenitor cells while apelin analogue
stimulates angiogenesis (15) The integrative physiological
role of the Apelin system strongly suggest that enhancing

Apelin action may serve to minimize myocardial ischemic
damage and the progression to advanced heart failure (18).
Wang & colleagues showed by using genetic model
experiments that loss of Apelin impaired the functional
recovery, post MI remodeling and angiogenesis and
exacerbate myocardial ischemia reperfusion injury (15).
Accordingly, Apelin could be considered a good cytokine
when considering ACS. It reduces atherogenesis,
cardiomyocytes mflammation/ apoptosis, infarct extension,
atrial fibrillation and future heart failure; on the other hand
its absence would increase cardiac dysfunction (12).

5. Conclusion

There was a reduction in serum apelin levels in all patients
groups especially STEMI, so it could be considered as a
biochemical marker for evaluation of ACS. Though, serum
Apelin did not correlate significantly with the severity of
ACS, may be due to small sample size; thus further study is
recommended.

References

[1] Grech ED & Ramsdale DR. “Acute coronary syndrome:
unstable angina and non-ST segment elevation
myocardial infarction”. BMJ. 2003; 326 (7401): 1259—
61.

Torres M & Moayedi S. «Evaluation of the acutely
dyspneic elderly patienty». Clin. Geriatr. Med. 2007; 23
(2): 307-25.

(2]

Volume 6 Issue 2, February 2017

Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20171020

DOI: 10.21275/ART20171020

1293


../IJSR/20/www.ijsr.net
http://creativecommons.org/licenses/by/4.0/

International Journal of Science and Research (IJSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2015): 78.96 | Impact Factor (2015): 6.391

[3] Apple FS, Quist HE, Doyle PJ, et al.: Plasma 99
percentile reference limits for cardiac troponin and
creatine kinase MB mass for use with European Society
of Cardiology/ American College of Cardiology
consensus recommendations. Clin Chem. 2003; 49:
ppl1331.

[4] Brouilette SW, Moore JS, McMahon AD, et al.:
Telomere length, risk of coronary heart disease, and
statin treatment in the West of Scotland Primary
Prevention Study: A nested case-control study. Lancet.
2007; 369: pp 107.

[5] Jones K, Maguire J and Davenport A. Chemokine
receptor CCRS5: from. AIDS to atherosclerosis. Br J
Pharmacol. 2011; 162: 1453-1469.

[6] David NC, Michael Ho, Giovanni F, et al. Endogenous
regulation of cardiovascular function by apelin-APJ.
American Journal of Physiology.2009; 297: pp 5.

[7]1 Szokodi I, Tavi P, Foldes G, et al. Apelin, the Novel
Endogenous Ligand of the Orphan Receptor APJ,
Regulates Cardiac Contractility. Circulation Research.
2002; 91: 434-440.

[8] Messari S, Iturrioz X, Fassot C, et al. Functional
dissociation of apelin  receptor signaling and
endocytosis: implications for the effects of apelin on
arterial blood pressure. J Neurochem. 2004; 90: 1290-
1301.

[9] Lee DK, Cheng R, Nguyen T, et al. charectarization of
Apelin, the ligand for the APJ receptor. J Neurochem
2000; 74(1): 34-41.

[10]Karadag S, Ozturk S. Gursu M, et al. The relationship
between apelin and cardiac parameters in patients on
peritoneal dialysis: is there a new cardiac marker? BMC
Nephrology 2014; 15: pp 18.

[11]Kleinz ~ MJ,  Skepper IN, Davenport  AP.
Immunocytochemical localization of the apelin
receptor, APJ, to human cardiomyocytes, vascular
smooth muscle and endothelial cells. Regul Pept. 2005;
126: 233-240.

[12]Mattu HS and Randeva HS. Role of adipokines in
cardiovascular disease. J Endocrinol. 2013; 216(1):
T17- T36.

[13]1Kadoglou NP, Lampropoulos S, Kapelouzou A, et al.
Serum levels of apelin and ghrelin in patients with acute
coronary syndromes and established coronary artery
disease--KOZANI STUDY. 2010 155(5): 238-46.

[14]Helske S, Kovanen PT , Lommi J, et al. Transcardiac
gradients of circulating apelin: extraction by normal
hearts vs. release by hearts failing due to pressure
overload. Journal of Applied Physiology. 2010, 109(6):
1744-1748.

[15]Wang W, McKinnie Sh, Patel VB, et al. Loss of Apelin
Exacerbates Myocardial Infarction Adverse Remodeling
and Ischemia reperfusion Injury: Therapeutic Potential
of Synthetic Apelin Analogues. ] Am Heart Assoc.
2013, 1; 2(4): e000249.

[16]Japp AG and Newby DE. The apelin-APJ system in
heart failure: pathophysiologic relevance and
therapeutic potential. Biochem Pharmacol, 2008; 75:
1882-1892.

[17] Carmeliet P. Angiogenesis in life, disease and medicine.
Nature. 2005; 438: 932-936.

[18]Japp AG, Cruden NL, Barnes G, et al. Acute
Cardiovascular Effects of Apelin in Humans.
Circulation. 2010, 27; 121(16): 1818-27.

Volume 6 Issue 2, February 2017

Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20171020

DOI: 10.21275/ART20171020 1294


../IJSR/20/www.ijsr.net
http://creativecommons.org/licenses/by/4.0/



