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Abstract: Adipocytokines have been widely recognized in scientific research in recent times because of their varied 

functions and roles in the body. One of such recognized adipocytokines, is chemerin. A review of chemerin, is presented in this 

paper with a view to assessing the pathophysiology involved in obesity and type 2 diabetes mellitus. Published literatures were 

analyzed with the aim of assessing the correlation of chemerin in relation to obesity and diabetes mellitus. Searched literatures 

and journals from various researchers conclude with the evidence of increased levels of chemerin in type 2 diabetes mellitus 

patients which might play a major role in the pathogenesis of obesity and type 2 diabetes mellitus. Further studies are needed 

to understand the factors correlating chemerin levels to obesity and type 2diabetesmellitus. This could enhance pharmacologic 

management of diabetic and obese patients. 
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1. Introduction 

Adipokines are cell signaling proteins that are usually 

secreted by the adipose tissues. Leptin was the first adipokine 

discovered in 1994 [1]. Several other adipokines have been 

discovered in man viz: adiponectin, apelin, chemerin, 

interleukins, visfatin, retinol binding protein (RBP- 4), 

plasminogen activator inhibitor (PAI-1). Adipocytokines are 

usually either inflammatory mediators (e.g interleukins 6, 

interleukins 8), angiogegenic proteins (e.g VEGF) and/or 

metabolic regulators (e.g. adiponectin, leptin) [2]. Chemerin, 

also known as retinoic acid reactor responder protein 2 

(RARRES 2) is an adipokinewhich is encoded by the 

RARRES 2 gene 1, 2, 3. It is also called Tazarotene-induced 

gene (TIG 2). Chemerin, a recently discovered protein is an 

adipocytokine, and has multiple roles in obesity and related 

complications. It is known that chemerin is a pro-

inflammatory plasma protein that binds to chemerin receptor 

23 (Chem R 23) on the macrophage and plasmacytoid 

dendritic cells, where it promotes chemotaxis [3, 4]. 

It is produced from its precursor protein, prochemerin, 

which is 18kDa molecule. This pro-chemerin is converted to 

chemerin by the cleavage of a COOH-terminal peptide 

involving serine proteases of the coagulation and 

inflammation cascades. In this regard, 6 amino acid peptides 

is cleaved off at its C-terminal end by a serine protease and 

this produces the active chemerin which is a 137 amino acid 

protein. This activechemerin binds to G protein coupled 

receptor (GPCR), Chem R23 which is usually expressed on 

macrophage and induces cell migration. Chemerin was first 

described as a chemo-attractant and it is among the newly 

discovered adipokines. It is an adipokine with plasma and 

serum concentration of between 3 and 4.4nm in man and it 

can be assayed by enzyme-linked immunosorbent assay 

(ELISA). It was discovered by reverse pharmacology [3, 4, 

5]. This review focuses on the adipocytokine, chemerin and 

its role in diabetes mellitus. 

2. Clinical Corrrelation of Chemerin and 

Obesity and Diabates Mellitus 

It is a protein with large scope and has been liked to 

insulin-resistance and metabolic syndrome. In recent times, 

the adipose tissue is increasingly being recognized as an 

active endocrine organ [6, 7]. This is so, as many molecules 

such as vaspin, omentin, adiponectin and a host of other 
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molecules are derived from the adipocytes [8, 9]. Chemerin 

has been studied by various researchers and it is identified as 

having a multi-factorial role in the metabolism of lipid and 

glucose. Studies done by Yang M et al showed that elevated 

levels of chemerin were noted in newly diagnosed diabetics 

(P<0.1) compared to controls and previously diagnosed 

diabetes mellitus. The chemerin levels in newly diagnosed 

diabetics had an area under the care (AUC) of 0.963 using a 

receiver operator characteristics (ROC) analysis. Hence 

chemerin was elevated in pre-diabetic states [10]. 

Ernest MC et al suggested that chemerin levels are 

elevated in patients with obesity and type 2 diabetes mellitus 

[11]. Another study done by Coinmbra et al confirm that 

circulating concentrations are increased in every patients 

with elderly type 2 diabetes mellitus [12]. In another study, 

Du J et al assessed the levels of chemerinin diabetic 

retinopathy patients of type 2DM patients. They studied 60 

type 2 diabetes mellitus (DM) patients and 20 healthy 

subjects (control group). Using linear regression analysis, the 

correlation between chemerin and other variables were 

determined. Statistical analysis showed that the levels of 

chemerin were significantly increased in patients with 

retinopathy when compared to the control group [5]. Again, 

Yang M et al studied the relationship between plasma levels 

of chemerin in newly diagnosed type 2DM patients with 

hypertension. Summarily, they found that plasma levels of 

chemerin were found to be markedly increased in patients 

with type 2DM with hypertension when compared to patients 

with type 2DM and normal controls (P<0.01).Their work 

supported the claim that chemerin plays a role in the 

pathogenesis insulin resistance, obesity, and metabolic 

syndrome [12]. 

Increased level of chemerin have been hypothesized as a 

factor in the development of type 2DMas a consequence of 

dysregulation of the key physiological processes regulated 

bythis adipokine. It is also proposed as a guide for future 

research on the role of this adipokine in mediating obesity 

and the development of type 2 diabetes mellitus [13]. In a 

Chinese survey, a study to assess the rationship between 

chemerin and metabolic syndrome components (in this case, 

chemerin with blood glucose) was done. A total of 30 

patients with metabolic syndrome and 30 controls were 

studied. The researchers found that levels of plasma chemerin 

was higher in the metabolic syndrome group than the control 

group (97.6 ± 6.49 vs 70.26 ± 6.97, P <0.05). The plasma 

chemerin level was poorly correlated with fasting plasma 

glucose (r=0.613, p<0.05). Hence, they concluded that 

plasma chemerin levels correlated with obesity, suggesting it 

may play a role in metabolic syndrome and alsotype 2 

diabetes mellitus [14]. In comparing 76 type 2 diabetes 

mellitus patients and 76 normal controls, blood glucose and 

serumchemerin levels were higher in females and obese 

individualsthan in men and subjects with normal weight. 

Hence, serumchemerin is correlated with insulin levels and it 

suggests a role played in the pathophysiology of obesity and 

metabolic syndrome [15]. Tan et al conducted a cross 

sectional study on 225 obese children (101 had metabolic 

syndrome, 124 without metabolic syndrome), and compared 

with 119 lean controls. Their results showed that chemerin 

levels were significantly higher in obese children especially 

those with metabolic syndrome (p˂0.05) independent of 

other well known risk factors. Chemerin was a significant 

predictor of metabolic syndrome in children. They concluded 

chemerinis regulated by weight status and seems to be 

correlated with metabolic syndrome [16]. Li et al conducted a 

meta analysis involving various researchers linking chemerin 

with metabolic syndrome, obesity and diabetes mellitus and 

they concluded that chemerin in obesity/metabolic syndrome 

may be positively correlated with insulin resistance. 

Chemerin was found to play a role in pathophysiology of 

obesity and metabolic syndrome [17]. 

On the contrary, Robert et al assessed the ability of 

chemerin levels in prediction of type 2 diabetes mellitus and 

they found that in the 440 participants that they studied with 

metabolic syndrome; only 35 of them developed type 

2diabetes mellitus after a follow-up. Chemerin predicted the 

incidence of Type 2 diabetes after adjustment for age, sex and 

body mass index. They concluded that chemerin is a poor 

predictor of type 2 diabetes mellitus [18]. 

Salama et al recruited patients for a cross sectional study 

with chronic kidney disease to assess the relationship of 

circulating chemerin with atherosclerosis as measured by 

carotid intima-media thickness. They identified chemerin as a 

novel adipocytokine regulating and enhancing insulin 

signaling in fat. Conclusively, they found that chemerin is an 

independent predictive marker of atherosclerosis in patients 

with chronic kidney disease [19]. Further review by Shehata 

et al indicates that chemerin is known to regulate fat 

formation and metabolism. This is said to play a role in the 

pathogenesis of metabolic syndrome. They studied a 

population in Egypt and found that there was an elevated 

chemerin level seen in obese group when compared with 

normal controls (424.20±61.0 vs 3000.3±25, p=0.000). 

Moreso, there is a positive correlation between chemerin and 

weight (r=0.4, p=0.02). This proves that serum chemerin 

levels were significantly increased in obese individuals when 

compared with lean controls [20]. 

3. Possible Pathophysiology 

Though the basic pathophysiology linking chemerin and 

obesity and type 2 diabetes is not fully clear, a lot of 

researchers have hypothesized some possible mechanisms. 

Roman AA et al in their study advocated that adipokines 

(including chemerin) play a major role in chronic 

inflammatory conditions and are involved in the regulation of 

inflammation, adipogenesis, and glucose metabolism. 

Chemerin does this by its interaction with chemokine –like 

receptor 1 [13]. Further studies have implicated chemerin in 

exercabating glucose intolerance which later gives rise to 

diabetes mellitus by enhancing insulin resistance [11]. It was 

also found that reduction in insulin levels were associated 

with increasing chemerin levels [17]. Again, Li et al 

suggested chemerin enhanced an imbalance in lipid 
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metabolism, insulin resistance and altered metabolism of 

glucose [17]. Xu et al also said that chemerin, being a 

chemoattractant, is involved in chronic inflammation of 

adipose tissues in obese conditions. This enables it to play a 

role in obesity and insulin resistance. Conclusively, Ernestet 

al found that chemerin exhibited a positive correlation with 

the aspects of metabolic syndrome (which includes obesity 

and type 2 diabetes) [22]. 

4. Conclusion 

Chemerin may play a role in the pathogenesis of obesity 

and type 2 diabetes mellitus. More studies and researches 

have to be done to make conclusions on this subject. 

Adequate knowledge of this could enhance pharmacological 

intervention in obese and type 2 diabetic patients, thereby 

improving patient management. 
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