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Abstract

Recent studies have revealed that chemerin plays an essential role in the development of cardiovascular diseases. Au-
topsy studies found a strong correlation between the secretion of chemerin in peripheral tissues and aortic and coronary
atherosclerosis. Plasma chemerin is a marker of systemic inflammation and is associated with metabolic syndrome.
Chemerin plays a vital role in vascular inflammation and atherogenesis. Plasma chemerin levels are increased in pa-
tients with dilated cardiomyopathy, and chemerin is associated with left ventricular dysfunction. In this review, we
focus on chemerin expression, chemerin processing, its biological function, and its role in the diagnosis of cardiovas-

cular diseases.
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Introduction

The World Health Organization classifies car-
diovascular diseases (CVD) as illnesses that are
increasingly prevalent in the 21* century. CVD are
characterized by high mortality, high morbidity,
and low quality of life. The incidence of coronary
artery disease (CAD) has increased in recent years.
Studies have shown that CVD is responsible for
80% of deaths in low- and middle-income countries
[1,2].
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Chemerin plays an essential role in the devel-
opment of CVD. Autopsy studies found a strong
correlation between the secretion of chemerin in
peripheral tissues and atherosclerosis. Chemerin is
associated with the number of noncalcified plaques
in patients with stable angina pectoris or peripheral
artery disease. Case-control studies reported a rela-
tionship between CAD and serum chemerin levels.
Echocardiographic studies found an association
between CAD and epicardial adipose tissue, which
is the primary source of chemerin secretion [3-5].
Therefore, chemerin may play a role in determining
the severity of coronary lesions. This review sug-
gests that chemerin may be a promising marker in
CVD and an independent predictor of cardiovascu-
lar events.
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Serum Chemerin Level as a New
Indicator in Heart Failure

Chronic heart failure (CHF), a complex clinical
syndrome characterized by ventricular remodeling,
cardiac dysfunction, and hemodynamic abnormal-
ity, is the end-stage manifestation of various CVD.
Many biomarkers have been identified and asso-
ciated with the diagnosis and prognosis of CHF.
These biomarkers may facilitate risk classification
and treatment in CHF patients [6].

Chemerin is a recently discovered adipokine that
is capable of regulating adipocyte differentiation
and stimulating the chemotaxis of dendritic cells
and macrophages. Increasing evidence has shown
the association of chemerin with inflammation, obe-
sity, metabolic syndrome, and CAD. Leiherer et al.
[7] showed that high chemerin levels were associ-
ated with renal dysfunction and predicted cardio-
vascular events in patients with stable CAD.

Chemerin is an immune system regulator that
works with chemokine-like receptor 1 (CMKLR1)
and plays critical roles in metabolic and inflamma-
tory processes [8]. Gao et al. [9] found that chemerin
messenger RNA and the protein were expressed in
epicardial adipose tissue of patients with CAD and
that the severity of coronary atherosclerosis was
associated with chemerin expression. Rodriguez-
Penas et al. [10] reported that chemerin, regulated
by cardiac metabolic and inflammatory mediators,
might induce apoptosis and inhibit protein kinase
B phosphorylation in cardiomyocytes. Besides,
chemerin promotes adhesion of macrophages to
vascular cell adhesion molecule 1 (VCAM-1) and
fibronectin by aggregation of VLA-4 (also known
as integrin 04P1) and VLA-5 (also known as inte-
grin o5B1), contributing to inflammation [11].
Inflammation plays an active role in the develop-
ment of CVD, including hypertension, CAD, and
CHE. Therefore, chemerin is involved in the patho-
genesis of CVD through inflammatory mechanisms
[12, 13].

Xiaotao et al. [14] showed that high chemerin
levels correlated with CAD and could reflect the
severity of coronary atherosclerosis. Zhang et al.
[15] reported increased plasma chemerin lev-
els in patients with dilated cardiomyopathy. Also,
chemerin was associated with an inflammatory
response and left ventricular dysfunction. A recent

study by Menzel et al. [16] showed a significant
correlation between chemerin and CHF risk factors.

The Relationship between Chemerin
Levels and RARRES2 Polymorphism
in Coronary Artery Disease

Tonjes et al. [17], using a genome-wide meta-
analysis, emphasized the role of genetic variants in
controlling circulating chemical equilibrium. Two
other genome-wide association studies showed
no relationship between RARRES?2 genotypes and
chemerin levels [7, 18].

In a genome-wide association study performed in
the Taiwan Biobank population study, promoter pol-
ymorphisms of RARRES?2 correlated with chemerin
levels [19, 20]. The study aimed to investigate the
genetic basis of chemerin levels and to confirm the
critical role of chemerin and RARRES2 polymor-
phisms in the long-term outcomes of angiographi-
cally proven CAD patients.

Chemerin has been suggested as an indicator of
cardiovascular risk [21]. Serum chemerin may play
a crucial role not only in the cause but also in the
severity of CAD. Increased levels of chemerin in
patients with CAD suggest that chemerin may
be a new marker of coronary atherosclerosis and
may play an essential role in CAD development
(Figure 1) [16, 22]. Gasbarino et al. [23] demon-
strated a relationship between chemerin and carotid
plaque instability. Leiherer et al. [7] found that
increased plasma chemerin level correlated with
renal failure and was predictive of cardiovascular
events in CAD patients.

Serum Chemerin Levels and Acute
Coronary Syndrome

Kostopoulos et al. [24] claimed that in situ expres-
sion of chemerin and CMKLR1 in the human aorta
and coronary arteries correlated with the sever-
ity of atherosclerotic lesions. Local expression of
chemerin that interacts with CMKLR1 may con-
tribute to atheromatous plaque progression by trig-
gering complex cell-cell interactions. Chemerin and
CMKLRI1 seem to play an essential role in vascular
inflammation and atherogenesis. Local chemerin
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Figure 1:

High plasma chemerin level and the development of coronary artery disease.

ABI, Ankle-brachial index; cIMT carotid intima-media thickness; eGFR, estimated glomerular filtration rate; HbA  , hemo-
globin A ; hsCRP, high-sensitivity C-reactive protein; LDL-C low-density lipoprotein cholesterol; SHIP, Study of Health in

Pomerania; WC, white cells.

production by several components of the vascular
wall may have a distinctive effect depending on
local interactions, because of proximity to lesions.
Further research will explain the role of chemerin
signaling in atherosclerosis [24].

A recent prospective cohort study showed an
association between chemerin levels and the sever-
ity of myocardial infarction, regardless of risk
factors [25]. Chemerin, as a chemokine and an
adipokine, plays a vital role in the pathophysio-
logy of CAD, involving multiple metabolic and
immune-inflammatory mechanisms. Chemerin
is involved in the activation of immune cells and
migrates to endothelial cell damage sites [26].
Chemerin receptors are present in the endothelium
of the blood vessels and the underlying smooth
muscle layers [26]. Damage can expose chemerin
receptors in endothelial smooth muscle cells and
cause atherosclerosis [27].

Ji et al. [27] found that chemerin levels increased
in acute coronary syndrome (ACS) but did not
change in stable angina. This finding suggests that
chemerin may serve as a new biomarker in ACS.
However, in this study, long-term follow-up of ACS

patients as required to evaluate the short-term and
long-term significance of chemerin levels was not
performed.

Chemerin induces the production of the adhe-
sion molecules intercellular adhesion molecule
1 (ICAM-1) and E-selectin, and interacts with
endothelium by promoting blood vessel remodeling
and release of matrix metalloproteinases in vitro
experiments [28]. Chemerin’s ability to regulate
matrix metalloproteinases and other growth factors
may play a role in the formation and progression of
thromboembolism. Chemerin activates apoptosis in
cardiomyocytes in a dose-dependent manner. This
activation plays a role in the pathophysiology of
CVD, such as acute myocardial infarction and CHF
[10]. Chemerin also plays an essential role in meta-
bolic disorders [29]. Chemerin affects lipid and
glucose metabolism possibly changes inflammatory
infiltration into the endothelium, which contributes
to the pathogenesis of CAD [30].

In contrast, Aronis et al. [31] demonstrated no
association of chemerin levels with ACS. Although
there is evidence that chemerin may have some det-
rimental effects on vascular homeostasis and may
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be associated with the development of coronary
atherosclerosis, they argued that studies showing
a causal relationship between chemerin levels and
CAD were lacking. Prospective studies are needed
to evaluate the incidence of stable CAD and ACS in
high-risk individuals with different baseline levels
of chemerin [31].

Serum Chemerin Levels and Other
Cardiac Conditions

Kammerer et al. [32] observed increased chemerin
levels in patients with severe carotid artery stenosis
and CAD. In the same study, systemic inflammation
parameters were associated with cerebrovascular
symptoms. Zhang et al. [33] showed the association
of serum chemerin concentration with atrial fibril-
lation. Besides, chemerin levels were associated
with atrial remodeling assessed by left atrial size.
Lachine et al. [34] suggested that serum chemerin
and high-sensitivity C-reactive protein may be con-
sidered as markers of subclinical atherosclerosis;
therefore, they might be used for early detection of
macrovascular disease in type 2 diabetes. Chemerin
activates macrophage adhesion to fibronectin and
VCAM-1. The secretion of chemerin by perivascu-
lar adipose tissue may cause contraction of vascular
smooth muscle cells and plays a role in the develop-
ment of hypertension [26].

Serum Chemerin Levels and
Metabolic Syndrome

Herové et al. [35] showed a relation between plasma
chemerin levels and systemic inflammation markers
and metabolic syndrome. In addition, they showed
that low-dose aspirin treatment reduced proinflam-
matory cytokine secretion by macrophages, which
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