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A B S T R A C T

Adipose tissue is recognized as an endocrine organ that influences the health status of 
other tissues by releasing various adipokines. Chemerin is one such adipokine, and its 
serum level exhibits a positive correlation with the amount of fat tissue and obesity. 
Certain genetic polymorphisms of chemerin, namely rs17173608, rs1799983, rs693, 
rs4721, and rs3735167, are known to be associated with diseases such as diabetes, 
gestational diabetes mellitus (GDM), obesity, insulin resistance (IR), cardiovascular 
diseases, metabolic syndrome (MetS), end stage renal disease (ESRD), polycystic ovary 
syndrome (PCOS), and rheumatoid arthritis (RA). Existing data suggest that chemerin 
is also associated with inflammatory diseases. This review focuses on the association 
between the genetic variants or polymorphisms of chemerin and some pathological 
states.
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             Introduction

A dipokines, also known as 
adipocytokines, are bioactive molecules 
synthesized and secreted by adipose 
tissue. These molecules play a crucial 
role in metabolic homeostasis and 

exhibit several activities, including anti-atherogenic 
and anti-inflammatory properties (1). Consequently, 
disorders in the synthesis, secretion, and presence of 
polymorphisms of these molecules can significantly 

influence various pathological states such as insulin 
resistance, type 2 diabetes (T2D), metabolic syndrome 
(MetS), and cardiovascular diseases (CVD) (2).
Chemerin is an adipokine also recognized as RARRES2 

(retinoic acid receptor-responding protein 2). It acts 
as a chemoattractant factor for immune system cells. 
This molecule and its receptor are expressed in white, 
visceral, and subcutaneous adipose tissues of animal 
models and humans (3). Given that chemerin induces 
angiogenesis of endothelial cells, it may contribute to 
endothelial dysfunction. Furthermore, chemerin can 
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activate inflammatory responses and induce oxidative 
stress in adipose tissue, leading to insulin resistance (4-
6). Recent studies have also highlighted an important 
role for chemerin in cancer. However, its association 
with cancer is controversial; chemerin has been shown 
to have both anti-tumor and tumor-promoting properties 
(7, 8).
In addition to changes in the serum level of chemerin 

in different diseases and its association with their 
pathogenesis, the genetic variants of chemerin can also 
be reported to be related to some diseases. This review 
focuses on different genetic variants or polymorphisms 
of chemerin that are reported to have an association with 
some pathological states. Table 1 shows the reported 
articles on gene polymorphisms of chemerin in different 
diseases.

Chemerin gene and structure 

Retinoic acid receptor responder protein 2 (RARRES2), 
also known as tazarotene-induced gene 2 (TIG2) protein 
or chemerin, is a hormone derived from white adipose 
tissue. It is the product of the chemerin gene, located 
on chromosome 7q36.1, which contains 6 exons and 
5 introns. The expression of this gene is up-regulated 
under the influence of RAR β/γ-selective anti-psoriatic 
agent or tazarotene (9).
The gene expression produces chemerin proteins 

containing 163 amino acids. A proteolytic processing 
occurs at its C-terminus, leading to an upregulation 
of its activity. It is secreted as an inactive form, 
prochemerin (chem163S), which is later processed 
through extracellular proteases to produce active and 
inactive forms (10). Five amino acid residues from 
the C-terminus of chem163S are removed by plasmin, 
a fibrinolytic enzyme, generating chem158K with 
modest activity. Furthermore, carboxypeptidase B2 

or carboxypeptidase N cleaves chem158K to produce 
chem157S, which is fully active (11).
Chemerin is a single polypeptide with a molecular 

weight of 18-kDa. It is synthesized in pro-protein 
form and then undergoes post-transitional c-cleavage 
to produce an active form. Different isoforms with 
varying numbers of amino acids have been reported for 
chemerin, including A155, S157, and K158 (12-14).
At least three receptors are known for chemerin: 

chemokine-like receptor 1 (CMKLR1) or ChemR23, 
GPR1, and CCRL2. The expression of these chemokine 
receptors has been reported in normal and cancerous 
tissues, as well as in various immune cells. Evidence 
suggests that tumor cells reduce chemerin expression to 
evade immune cells (14).
Genetic polymorphisms play significant roles in disease 

susceptibility and phenotype and severity of diseases. 
Reports indicate that single nucleotide polymorphisms 
of the chemerin gene are associated with some diseases. 
The concentration of chemerin in human serum is 
moderately heritable; about 16-25% of variations are 
related to genetic factors (15). This review presents and 
discusses the genetic variants of chemerin in different 
diseases or pathological states.
 

Diabetes 

Several reports have indicated an association between 
chemerin and obesity, metabolic syndrome, insulin 
resistance, and diabetes. Consequently, it is plausible 
that different polymorphisms of this gene may be related 
to these conditions.
Although information in this field is limited, gene 

polymorphisms of chemerin may mediate glucose-
mediated diseases (16). Some studies have shown that 
single nucleotide polymorphisms of the RARRES2 
gene are associated with an increased risk of T2D 

1 
 

Table 1. Summary of the reported articles regarding to chemerin polymorphism in different disease.  

 

Authors  SNP Disease Correlation Ref 
Dahpy MA.  et al rs17173608 T2D patients positive (19) 
Olt S. et al rs17173608 T2D patients positive (20) 
Abdelhamid AM. Zaafan 
MA rs17173608 T2D patients positive (21) 

Perumalsamy S.  et al  rs17173608 T2D, insulin resistance and 
the severity of CAD positive (22) 

Hasanvand Z. et al rs17173608 GDM not significant (29) 
Hasanvand Z.  et al rs4721 GDM positive (29) 
Batista A.  et al rs1799983, rs693 MetS positive (34) 
Hashemi M.  et al rs17173608 MetS positive (35) 
Mehanna ET.  et al rs17173608 MetS positive (36) 
Kohan L. et al rs17173608 Obesity positive (41) 
Nomani H.  et al rs17173608 ESRD negative (44) 
Khaled Y.  et al rs17173608 diabetic nephropathy positive (46) 
Er LK . et al rs3735167 CAD positive (17) 
Er L-K.  et al rs3735167 CAD not significant (49) 
Movahed Z.  et al rs17173608 PCOS positive (51) 
Jasim R.  et al rs17173608 PCOS positive (52) 
Wahba AS. et al rs17173608 RA Positive (56) 

  

 

Table 1: Summary of the reported articles regarding to chemerin polymorphism in different disease. 



67

Chemerin gene polymorphisms in different diseases

Acta Biochimica Iranica 1(2): 65-70

Acta Biochimica Iranica

and CAD (17, 18). In a study conducted in Egypt, the 
TT rs17173608 genotype was more frequent in T2D 
patients than in non-diabetic subjects (19). However, 
a study in Turkey found no statistical difference in the 
frequency of alleles in diabetic and non-diabetic groups 
(20). In T2D subjects, the rs17173608 polymorphism 
of chemerin is associated with an increase in its serum 
concentration, potentially affecting the expression 
of this gene (21). In normal weight T2D patients, the 
rs17173608 polymorphism is a significant predictor 
of insulin resistance (IR) and coronary artery disease 
(CAD) severity (22).

Gestational Diabetes 

Gestational diabetes mellitus (GDM) arises due 
to disruptions in carbohydrate metabolism during 
pregnancy, with prevalence rates reported to be as high 
as 27% (23, 24). Chemerin, an adipokine involved in 
glucose metabolism, can lead to various complications 
such as diabetes, obesity, and metabolic syndrome when 
dysregulated. Natural pregnancy aids carbohydrate 
metabolism by increasing the level of chemerin. However, 
an acute decrease in chemerin levels in women with 
gestational diabetes, and the continuation of this decrease, 
may lead to insulin resistance, glucose intolerance, and a 
high risk of T2D associated with gestational diabetes (25).
The serum level of chemerin in pregnant women 

with gestational diabetes is significantly higher than 
that of healthy pregnant women, and it has a positive 
relationship with risk factors such as increased 
triglycerides and insulin resistance (26). However, some 
studies have shown no change in the concentration of 
chemerin in gestational diabetes (27).
The association of genetic variations in the chemerin 

gene with its lower concentration and Homeostatic 
Model Assessment of Insulin Resistance (HOMA-IR) 
has been reported. These variants have been shown 
to prevent the occurrence of GDM in Chinese women 
(28). In a study conducted in Iran, results showed that 
although the rs17173608 genotype is not able to predict 
the risk of GDM; rs4721 has a strong association with 
the risk of diabetes (29).

Insulin Resistance 

While the majority of studies have shown a positive 
correlation between chemerin concentration and glycaemia, 
there are differing opinions in this field (16). Some studies 
have suggested chemerin as a valuable biomarker of 
insulin resistance (30). In a study conducted in Malaysia, 
rs17173608 was reported as a significant predictor of 
insulin resistance and the severity of CAD (22).

Metabolic Syndrome

Metabolic syndrome (MetS) is a cluster of disorders 

that includes hyperglycemia, abdominal obesity, 
hypertension, and dyslipidemia. The prevalence of MetS 
is about 25% among adult subjects and is increasing 
worldwide (31-33). Evidence suggests that chemerin 
plays a crucial role in regulating metabolism in humans. 
Moreover, a positive correlation has been reported 
between local and circulating levels of chemerin and 
body mass index (14, 34).
A significant association was found between high levels 

of chemerin and the r693 genetic polymorphism of the 
ApoB gene (34). Furthermore, the coincidence of the AA 
genotype of rs693 and GT+TT of rs1799983, compared 
to the wild genotype, was associated with a two-fold 
increase in chemerin concentration (34). A significant 
association of chemerin rs17173608 polymorphism 
with MetS has also been reported in southeast Iran 
(35). Additionally, MetS in Egyptian females was 
associated with the minor allele of chemerin rs17173608 
polymorphism; whereas the minor allele of vaspin 
rs2236242 polymorphism plays a protective role against 
metabolic syndrome (36).

Obesity

Obesity is a significant health challenge globally and is 
one of the primary causes of various pathological states 
such as CVD, T2D, oxidative stress, and inflammation 
(37, 38). Obesity induces metabolic disorders in adipose 
tissue, resulting in an imbalance in the secretion capacity 
of adipokines (39).
Peroxisome proliferator-activated receptor γ (PPARγ) 

is a member of the nuclear hormone receptor family. 
PPARγ plays a crucial role in biochemical processes 
such as insulin sensitivity, adipocyte differentiation, 
fatty acid metabolism, and energy utilization. At least 
three isoforms are recognized for PPARγ, including 
PPARγ1, PPARγ2, and PPARγ3; PPARγ2 is primarily 
expressed in adipose tissue (24, 40). Interestingly, it 
has been shown that the Pro12Ala polymorphism in the 
PPARγ2 gene is associated with chemerin levels in non-
obese individuals. Moreover, in subjects with the wild 
type PP genotype, chemerin concentration was lower 
compared to that of obese subjects with heterozygous 
PA and homozygous AA genotypes (40).

The results of a study conducted in Iran revealed that 
the genotype of rs4721 could contribute significant risk 
to GDM while the genotype of rs17173608 could not 
predict the risk of GDM (41).

End stage renal disease 

End stage renal disease (ESRD) is the final stage of 
chronic kidney disease, characterized by a reduction in 
glomerular filtration rate. Several metabolic disorders 
occur in ESRD. In addition to environmental factors, 
genetic factors are believed to play a significant role in 



68

November/December 2022, Volume 7, Issue 6S Mazloomi and MT Goodarzi

Acta Biochimica Iranica 1(2): 65-70

Acta Biochimica Iranica

the development of ESRD (42, 43).
In a case-control study conducted in an Iranian 

population, the association of chemerin polymorphism 
with ESRD was examined (39). This study detected 
the chemerin rs17173608 T/G genetic variant using 
tetra arms PCR. The results indicated that the T/G 
phenotype in the chemerin gene has a protective role 
against susceptibility to ESRD. It was concluded that 
the G allele, compared to the T allele, decreases the 
risk of ESRD (44). Another study showed that a high 
level of chemerin is associated with renal failure and 
prediction of cardiovascular events, and polymorphisms 
(rs55709438, rs2444030, and rs3098423) located at 
chromosomal region 15q15-23 might affect chemerin 
concentration (45).
One of the causes of kidney diseases is long-term and 

uncontrolled diabetes. An increase in the concentration 
of chemerin is one of the indicators of diabetic 
nephropathy; importantly, the chemerin polymorphism 
of rs17173608 has been reported to be related to 
susceptibility to diabetic nephropathy (46).

 Coronary Artery Disease

Cardiovascular disease (CVD) is recognized as the 
leading cause of death worldwide. Obesity, a significant 
risk factor for CVD, is closely linked to the expression 
of adipokines such as chemerin, which reflects the 
volume of epicardial fat and can serve as a predictor of 
CVD (48).
The SNP rs3735167 is a notable variation in the 

RARRES2 gene. A study conducted in a Taiwanese 
population revealed that common variations near or 
within the RARRES2 gene coincided with plasma 
concentrations of chemerin (17). However, another 
study on patients with CAD suggested that the impact of 
RARRES2 polymorphisms was not substantial enough 
to alter the risk of mortality and secondary outcomes 
(17). In the same Taiwanese population, serum chemerin 
concentration predicted the long-term outcome of CAD, 
but the polymorphism rs3735167 in the chemerin gene 
did not play a role (49).
In another study involving 495 patients undergoing 

coronary angiography for evaluation of established 
or suspected stable CAD, a high level of chemerin 
was significantly associated with higher CVD events. 
The study reported that polymorphisms (rs55709438, 
rs2444030, and rs3098423) located at chromosomal 
region 15q15-23 were associated with metabolic traits 
found in CVD patients (45).

Polycystic ovary syndrome

Polycystic ovary syndrome (PCOS) is one of the most 
prevalent endocrine disorders, with a prevalence of 
5-20% among females of reproductive age (50). The 
association of adipokine levels, such as adiponectin and 

leptin, with PCOS has been reported [40-42].
A study conducted in an Iranian women population 

revealed an association between chemerin rs17173608 
gene polymorphism and the risk of PCOS (51). The 
results of this study indicated a higher risk of PCOS 
in women with chemerin rs17173608 polymorphism; 
however, when the findings were adjusted for body 
mass index and age, no association was found (51). 
Furthermore, a study performed in Iraq showed a 
positive correlation between rs17173608 polymorphism 
of chemerin and susceptibility to PCOS. Nevertheless, 
subjects with the T allele had an elevated risk of PCOS 
compared to subjects with the G allele (52).

Rheumatoid Arthritis 

Rheumatoid arthritis (RA) is an inflammatory and 
chronic disease that can cause bone and cartilage 
erosion, reducing the quality of life (53, 54). Chemerin 
is an adipocytokine associated with the inflammatory 
state of endothelial cells and is a specific attractor for 
macrophages and dendritic cells, which play significant 
roles in the pathogenesis of rheumatoid arthritis (55).
A study conducted in Egypt examined the chemerin 

gene polymorphism at the rs17173608 site in patients 
with rheumatoid arthritis (50). The results showed that 
the G allele of chemerin rs17173608 polymorphism 
was more frequent in RA patients. It was concluded that 
there is a positive correlation between rs17173608 and 
susceptibility to rheumatoid arthritis (56).

 Conclusion

This review indeed summarizes the association of 
certain chemerin polymorphisms with various diseases. 
Overall, the studies have demonstrated a connection 
between chemerin polymorphisms and conditions such 
as obesity, insulin resistance, CVD, inflammation, and 
diabetes. However, there are discrepancies in the reported 
results, which could be attributed to factors like sample 
size and the diverse populations included in the studies. 
To further substantiate the hypothesis that chemerin 
gene polymorphisms play a role in the pathogenesis 
of these diseases, additional studies with larger sample 
sizes are needed. Importantly, a meta-analysis could 
provide a more comprehensive understanding of these 
associations.
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