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Apelin Levels In Isolated Coronary Artery Ectasia
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Background and Objectives: The etiopathogenesis of coronary artery ectasia (CAE) is not known completely. In most of the cases, CAE
is associated with atherosclerosis; however, isolated CAE has a nonatherosclerotic mechanism. The association between atherosclerotic
coronary artery disease and apelin has been examined in previous studies. However, the role of plasma apelin in isolated coronary artery
ectasia has not been studied. In this study, we investigated the relationship between plasma apelin levels and isolated coronary artery
ectasia.

Subjects and Methods: The study population included a total of 54 patients. Twenty-six patients had isolated CAE (53.6+8.1 years); 28
patients with normal coronary arteries (51.6+8.8 years) and with similar risk factors and demographic characteristics served as the control
group. Apelin levels were measured using an enzyme-linked immunoassay kit.

Results: Apelin level in the CAE group was significantly lower (apelin=0.181+0.159 ng/mL) than that in the control group
(apelin=0.646+0.578 ng/mL) (p=0.033). Glucose, creatinine, total cholesterol, triglyceride, low density lipoprotein cholesterol, and high
density lipoprotein cholesterol levels were not significantly different between the two groups.

Conclusion: In this study, we showed that patients with isolated CAE have decreased plasma apelin levels compared with the control
group. Based on the data, a relationship between plasma apelin and isolated CAE was determined. (Korean Circ J 2015;45(5):386-390)

KEY WORDS: Apelin protein, human; Coronary artery disease; Dilatation, pathologic; Inflammation.

Introduction

Apelin is an adipocytokine and a endogenous ligand for the
angiotensin-like 1 receptor (APJ). The function of apelin in the
cardiovascular system is not clear. Increased apelin expression has
been found in coronary vessels, cardiomyocytes, large conduit
vessels,” vascular smooth muscle cells, and endothelial cells? Apelin
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plays an opposite role to the renin-angiotensin-aldosterone system.
Apelin has been found to be reduced in patients with heart failure.”
Some functions of apelin such as positive inotropism,”
endothelium-dependent vasodilation,” cardiac contractility,” and
reduction of vascular wall inflammation” have been described.
Coronary artery ectasia (CAE) has been defined as abnormal
dilatation of a segment of the coronary artery that is 1.5 times
larger than the diameter of an adjacent normal segment of artery.”
The incidence of CAE has been reported to be 0.3% to 4.9% in
patients who have undergone coronary angiography.g’
demonstrated that CAE could predispose to adverse coronary events

such as vasospasm, thrombosis, dissection, and even myocardial

It has been

infarction."” Although the exact mechanism leading to CAE is not
clear to date, atherothrombosis, endothelial dysfunction, and
vasculitis have been suggested as possible responsible factors."” The
relation between CAE and chronic vascular inflammation is known.
We believe that apelin protects vessels from ectasia by decreasing
vessel wall inflammation. According to the data, we suggested a
possible relationship between apelin and isolated CAE. In this study,
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we aimed to examine the relation between serum apelin level and
isolated CAE.

Subjects and Methods

Study population included a total of 54 patients who were
admitted to the Cardiology Department. Twenty-six patients with
isolated CAE (53.6+8.1 years) were categorized into the CAE group,
and 28 patients with normal coronary arteries proven by
angiography (51.6+ 8.8 years) and with similar risk factors and
demographic characteristics as the CAE group served as the control
group. Patients with malignancy, heart failure, acute coronary
syndrome, renal disease, collagen tissue diseases, vasculitis, and
coronary artery disease were excluded from the study. All patients
underwent a detailed physical examination. Body mass index was
calculated as weight divided by height in meters squared. Clinical
laboratory analyses were performed in a biochemical laboratory.
Biochemical tests were performed by an Abbott Architect C16000
auto-analyzer (Architect C16000 auto-analyzer Abbott Laboratory,
Abbott Park, IL, USA) with original kits and hematological counts
were measured by an automated hematology analyzer (Abbott Cell-
Dyn 3700; Abbott Laboratory, Abbott Park, IL, USA) in peripheral
venous blood samples. Standard methods were used to measure
total and high density lipoprotein cholesterol (HDL-C), triglycerides,
and fasting glucose. Serum obtained by centrifugation was stored
at —80°C until analysis for apelin measurement. Apelin levels were
measured using an enzyme-linked immunoassay kit (Phoenix

Table 1. Baseline clinical characteristics of the study population
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Pharmaceuticals, Inc., CA, USA) according to the manufacturer's
instructions, and expressed as ng/ml. Minimal detectable limit of apelin
was 0.07 ng/mL.

Coronary angiography was routinely performed using the Allura
Xper FD10 (Philips, Amsterdam, Netherlands) through the femoral
artery by the Judkin's technique without the use of nitroglycerin. The
contrast agent used was lopamiro 370 (Bracco, Milan, Italy) in all
patients. Each angiogram was evaluated concurrently by two
interventional cardiologists who were blinded to the study and to
each other. Angiographically, CAE was diagnosed when the diameter of
a dilated segment of the coronary artery was 1.5 times larger than that
of an adjacent normal segment The study was approved by the Local
Ethics Committee and informed consent was obtained from each
patient.

Statistical analysis

Data were analyzed with Statistical Package for the Social Sciences
(SPSS) software version 18.0 for Windows (SPSS Inc., Chicago, IL, USA).
The Kolmogorov-Smirnov test was used to verify that continuous
variables were normally distributed. Continuous variables are expressed
as mean+standard deviation, and categorical variables are expressed as
percentages. The independent sample t-test or Mann-Whitney U test
was used for continuous variables and the chi-square test was used
for categorical variables. Statistical significance was defined as p<0.05.

Coronary artery ectasia group (n=26) Control group (n=28) p
Age (years) 53.6+8.1 51.6+8.8 0.381
Male (%) 19 (73.1) 18 (64.3) 0.492
Hypertension (%) 15(57.7) 12 (42.8) 0.181
Diabetes mellitus (%) 4(15.4) 6(21.4) 0.573
BMI (kg/m2) 28.1+4.2 26.7+4.1 0.244
Smoking (%) 13 (50.0) 12 (42.8) 0.792
Fasting glucose mg/dL 106.4+20.8 124.6453.8 0.113
Creatinine mg/dL 0.8+0.2 0.8+0.1 0.381
Total cholesterol mg/dL 196.1+47.2 195.4+37.3 0.982
LDL-C mg/dL 128.7+42.4 113.4+33.2 0.143
HDL-C mg/dL 41.2+10.5 40.9+10.1 0.921
Triglyceride mg/dL 145.7+77.6 184.8+115.4 0.151
LVEF % 55.6+4.2 58.3+5.3 0.423
Apelin ng/mL 0.181+0.159 0.646+0.578 0.033

Data were presented as mean+SD or %. BMI: body mass index, LDL-C: low density lipoprotein cholesterol, HDL-C: high density lipoprotein cholesterol,

LVEF: left ventricular ejection fraction
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Fig. 1. Comparison of apelin levels between the CAE and control groups.
In the CAE group, the mean apelin level is significantly lower (p=0.033).
CAE: coronary artery ectasia.

Results

The study included a total of 54 patients. The CAE group included
26 patients with isolated coronary artery ectasia (mean age
53.6+8.1 years), with 73.1% (n=19) of these patients being males.
The control group included 28 patients with normal coronary
arteries (mean age 51.6+ 8.8 years), with 64.3% (n=18) of these
patients being males. There was no difference between the two
groups in terms of basal demographic data (p>0.05). Demographic
characteristics of the groups are presented in Table 1. We found
that the apelin level in the CAE group was significantly lower
(apelin=0.181+0.159 ng/mL) than that in the control group
(apelin=0.646+0.578 ng/mL) (p=0.033) (Fig. 1). Glucose, creatinine,
total cholesterol, triglyceride, low density lipoprotein cholesterol
(LDL-C), and HDL-C levels were not significantly different between
the two groups (p>0.05).

Discussion

The main finding of the present study is that patients with
isolated CAE had significantly lower plasma apelin levels compared
with patients with angiographically normal coronary arteries. To the
best of our knowledge, this is the first study in the literature that
has investigated the relation between apelin and isolated CAE. CAE
has been defined as an abnormal dilatation of a coronary artery
that is 1.5 times larger than the diameter of adjacent normal
segments.s) The etiology of CAE is not completely understood. In
approximately half of the cases, CAE occurs due to atherosclerosis.
In a minority of cases, CAE is observed in the absence of a
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Fig. 2. The pathophysiological role of apelin in coronary artery ectasia.
Apelin is associated with reduced interleukin-6 (IL-6) and Tumor necrosis
factor-a (TNF-a) levels. It has been suggested that apelin inhibits
macrophage proinflammatory cytokines.

significant atherosclerotic lesion. The intima is intact, but extensive
media degeneration and hyalinization, possibly as a result of chronic
vascular inflammation, are commonly seen in all cases of CAE."
Another mechanism of CAE is proteolysis of the extracellular matrix
proteins by metalloproteinases.'” Overexpression of matrix
metalloproteinases (MMPs), especially MMP-3 leads to enhanced
vessel wall degradation of various matrix proteins, such as
proteoglycans, laminin, fibronectin, and collagen types Ill, IV, V, and
IX; thus MMPs may lead to excessive vessel wall dilatation.” In
addition, another mechanism of CAE is the inflammatory vascular
hypothesis. According to this hypothesis, the presence of CAE is
related to elevated plasma levels of high sensitivity C-reactive
protein (hsCRP),' interleukin-6 (1-6)," intercellular adhesion
molecule, vascular cell adhesion molecule, and E-selectin. This
hypothesis suggests the presence of extensive chronic inflammation
in patients with CAE."”

The cardiovascular system is the main target of apelin and its
receptor APJ. Apelin has an important role in cardiovascular
homeostasis. Positive inotropism, vasodilation, decreased blood
pressure,m and reduction of vascular wall inﬂammation,” are some
of the effects of apelin on the cardiovascular system. It is difficult
to suggest a standard normal level of apelin. Various apelin levels
have been demonstrated in different studies. Ellinor et al.”® reported
a mean apelin level of 304 pg/mL in the normal population. Li et
al.” reported an apelin level of 1.98 ng/mL in the healthy group.
Kadoglou et al.”” reported that the apelin level in the healthy control
group was 2.99+1.52 ng/mL We found that the mean apelin level in
the control group was 0.646+0.578 ng/mL. The relationship between
CAE and apelin is not clear. Recent studies”*"*” have shown some
cardioprotective effects of apelin on the cardiovascular system. The
possible role of apelin in the pathophysiology of CAE is summarized
in Fig. 2. Japp et al.” demonstrated that apelin is a direct coronary
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vasodilator that increases myocardial contractility in humans via
nitric oxide-dependent mechanisms and causes a reduction in left
ventricular end-diastolic pressures. In another study,” it has been
suggested that the apelin/APJ pathway is a regulator of
cardiovascular function. Apelin has been shown to have a positive
effect on contractility, and experiments using myocardial injury rat
models have suggested that apelin also has a positive inotropic
effect on failing myocardium.”” Simpkin et al.*” reported that apelin
has a cardioprotective effect against reperfusion injury. In an in vivo
and in vitro rodent model of myocardial ischemia/reperfusion, apelin
was administered at reperfusion. Reduction in the infarct size was
demonstrated in both experiments.

Loss of musculoelastic components of the vessel media plays an
important role in the pathogenesis of CAE. Attenuation of the vessel
wall has been shown in nonatherosclerotic forms of CAE by Rath et
al.” The cause of attenuation was degeneration of media of the
vessel wall and hyalinized collagen that replaced the smooth
muscle.” Li et al”” reported that apelin may have a regulatory
effect on proliferation of vascular smooth muscle cells and nitric
oxide production. Recent studies”***
inflammation. Apelin expression in adipose tissue of mice has been

shown to be up-regulated by tumor necrosis factor- a (TNF—a].”] In
25)

suggest a role of apelin in

another study,” apelin was negatively correlated with inflammatory
markers (hsCRP and IL-6) in patients with CAE. It has been
suggested that the apelin pathway may provide a mechanism for
systemic inflammatory monitoring and adaptive regulation of
cardiovascular function.” Leeper et al.” reported that apelin
infusion was associated with significantly reduced aortic IL-6 and
TNF-a messenger-RNA levels. They suggested that apelin prevents
aortic aneurysm formation by inhibiting macrophage
proinflammatory cytokines.” C-reactive protein (CRP) levels have
been reported to be associated with coronary events.” Also, the
relationship between inflammation and CAE has been reported in
some studies. Turhan et al."” reported that CRP levels were
significantly higher in patients with isolated CAE compared to
patients with coronary artery disease and subjects with
angiographically normal coronary arteries. Another marker of
inflammation is the neutrophil to lymphocyte ratio. Ayhan et al.””
reported that the neutrophil to lymphocyte ratio was higher in
patients with CAE compared to subjects with normal coronary
arteries. Additionally, Sincer et al*®
hsCRP in the CAE group were higher than those in controls. Apelin
and other adipocytokines are associated with inflammation and its

clinical consequences.” Apelin is a member of the adipocytokine
1%

reported that serum levels of

family like adiponectin. Dagli et a
negative correlation between ectatic coronary artery diameter and
plasma adiponectin level. In this study, we reported that the plasma

reported that there was a
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apelin level in patients with isolated CAE was significantly lower
than that in controls. Therefore, we believe that apelin might be
associated with CAE. Based on the recent data, we suggest that
apelin has cardioprotective effects and it may protect the vessels
from ectasia by decreasing vessel wall inflammation.

Limitations of the study

One of the limitations of the study is that intravascular
ultrasound (IVUS) was not performed in patients for establishing
the diagnosis. IVUS may be useful for identifying the atherosclerotic
plaques that cannot be seen by coronary angiography. Another
limitation of the study was that a small patient population was
included. Larger studies are required to verify the relationship
between apelin and CAE.

Conclusion

In this study, we showed that patients with isolated coronary
artery ectasia have decreased plasma apelin levels compared with
subjects with normal coronary arteries. According to the findings,
we suggested that apelin has a protective role in the development
of isolated CAE.
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