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Chemerin is a newly discovered adipokine that regulates adipocyte development 

and metabolic function, as well as immune functions. Chemerin may mediate a 

link between obesity, inflammation, insulin resistance and type 2 diabetes 

mellitus. Therefore, the aim of this study was to investigate the relationship 

between serum chemerin, insulin resistance, inflammatory markers and obesity in 

Egyptian type II diabetics. 120 subjects were included in this study, subdivided 

equally into four groups as follows: GI: Lean controls, GII: Lean diabetics, GIII: 

Obese controls and GIV: Obese diabetics. The following biochemical parameters 

were estimated in this study: serum chemerin, fasting and postprandial plasma 

glucose, glycated hemoglobin, serum insulin, total cholesterol, triacylglycerols, 

low and high density lipoprotein-cholesterol, as well as tumor necrosis factor-α 

and interleukin–6. Body mass index, homeostasis model assessment for insulin 

restistance and homeostasis model assessment for β-cells function were 

calculated. Results revealed that serum chemerin levels were significantly higher 

in diabetic patients and obese subjects compared with lean controls. In addition, 

serum chemerin levels were positively correlated with age, body mass index, 

fasting and postprandial plasma glucose, serum insulin, homeostasis model 

assessment for insulin restistance, total cholesterol, triacylglycerols, low density 

lipoprotein-cholesterol, tumor necrosis factor-α and interleukin–6. Moreover, a 

negative correlation was found between serum chemerin, homeostasis model 

assessment for β-cells function and high density lipoprotein-cholesterol. In 

conclusion, serum chemerin is associated with insulin resistance, inflammation 

and obesity in Egyptian type II diabetics.  
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Introduction 

Diabetes mellitus is one of the most common chronic 

diseases in nearly all countries and continues to increase 

in numbers and significance, as changing life styles lead 

to reduced physical activity and increasing obesity. 

Globally it was estimated that 382 million people have 

diabetes and the number of diabetics will rise to 

592 million by 2035. As well as, it was estimated that 

diabetic Egyptians in 2014 were 7.59 million 
[1]

. 

Adipose tissue secretes adipokines which are important 

regulators for its development and function. These 

adipokines include adiponectin, leptin, omentin, resistin, 

retinol binding protein-4, tumor necrosis factor-α (TNF-

α), interleukin–6 (IL-6), vaspin, visfatin and chemerin 
[2]

. Adipokines have a significant influence on glucose 

metabolism in various tissues and influence overall ene- 

 rgy balance at the systemic level 
[3]

. It is belived that 

dysregulation of adipokine secretion in obesity plays an 

important role in the pathogenesis of obesity-related 

insulin resistance and type II diabetes mellitus (T2DM) 
[4]

. 

Chemerin is an adipokine also known as retinoic acid 

receptor responder protein 2 and tazarotene-induced gene 

2 
[5]

. It is secreted as a 18 kDa inactive proprotein which 

undergoes proteolytic proceesing to generate the 16 kDa 

active chemerin which present in plasma and serum 
[6]

. 

Chemerin acts by binding to chemerin receptors which 

are G-protein coupled receptors and include CMKLR1, 

GPR1 and CCRL2. Chemerin has been shown to 

regulate adipocyte differentiation and modulate the 

expression of adipocyte genes involved in glucose and 

lipid metabolism 
[7]

, also it serves as a chemoattractant 

agent, promoting chemotaxis of CMKLR1-expressing 

leukocyte  population,  such  as  human  macrophages,  
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immature dendritic cell and natural killer cells to 

localized sites of inflammation, suggesting a pro-

inflammatory role 
[8]

. 

White adipose tissue is considered as an active 

endocrine organ releasing a variety of biologically active 

substances termed adipokines, which are known to play 

key roles in the regulation of glucose / lipid metabolism, 

insulin sensitivity and inflammation 
[8]

. Hence the 

present study was aimed to investigate the relationship 

between serum chemerin (as an adipokine), insulin 

resistance, inflammatory markers and obesity in 

Egyptian type II diabetics. 

Materials and methods 

Subjects  

This study included 120 Subjects of both sexes 

classified as 60 healthy and 60 type II diabetic patients. 

The 60 healthy (not under any medication known to 

affect glucose metabolism), were subdivided into lean 

and obese controls (each 30 subjects). Type II diabetic 

patients enrolled from Ain Shams Hospitals were 

subdivided into lean and obese diabetics (each 30 

patients). All patients had been diagnosed for around 

one year with T2DM, with controlled blood sugar 

treated with oral hypoglycemic drugs (sulfonylurease or 

biguanides) and had normal blood pressure. Patients 

with any history of smoking, alchol habits, respiratory 

disorder, thyroid dysfunction and clinically significance 

infectious disease were excluded from the study. The 

purpose and the nature of the study were explained to all 

subjects and written voluntary consents were obtained 

before their participation. Approval was taken from the 

research committee of General Organization of 

Teaching Hospitals and Instituations. The mean ages of 

lean controls, obese controls, lean diabetics and obese 

diabetics were 31.2, 47.7, 38.6 and 49.0 respectively. 

Demographic and clinical data of the controls and type 

II diabetic patients were listed in (Table 1). 

Biochemical parameters  
Five milliliters of venous blood were collected after 

overnight fasting, serum separated and divided into 3 

aliquots as follows: The first part was collected in a tube 

containing sodium fluoride, centrifuged and plasma 

separated for determination of fasting plasma glucose. 

The second part was allowed to clot in plain test tubes, 

centrifuged (at 3000 rpm for 10 min.). The separated 

serum was divided into 3 aliquots, were stored at -20ºC 

for subsequent assay of both insulin, and lipids profile, 

the other 2 aliquots for ELISA assay of chemerin,TNF-α 

and IL-6.The third part was collected in a tube 

containing traces EDTA liquid for the measurement of 

glycated hemoglobin (HbA1c). Hemolysed samples 

were discarded and repeated freezing and thawing were 

avoided. 

Body mass index (BMI) was calculated as BMI=Body 

weight Kg/ height m
2
) 

[9]
, BMI<30 is lean and BMI ≥30 

is obese. Plasma glucose was determined enzymatically 

according to the method of Trinder 
[10]

 using Stanbio 

Laboratory, North Main, Boerne, Texas. HbA1c was 

determined  according  to  the  method  described  by  

 Trivelli, et. al.,
 [11]

 using a commercial kit purchased 

from Stanbio Laboratory, North Main, Boerne, Texas. 

Serum insulin was determined by ELISA technique 

using commercial kit, which purchased from (BioSource 

International, Inc. Europe S.A). Homeostasis model 

assessment for insulin resistance (HOMA-IR) was 

calculated using the following equation described by 

Mathew et al., 
[12]

, HOMA-IR= FPG (mmol/l) X fasting 

serum insulin (     l) /22.5. The cutoff point to define 

insulin resistance corresponds to HOMA-IR≥3.8 
[13]

. 

Homeostasis model assessment for β-cells function 

(HOMA-β) was calculated using the following equation 

described by Kanauchi et al., 
[14]

, HOMA-β = 20 X 

fasting serum insulin (    ) / [fasting plasma glucose 

(mmol/l)-3.5]. Total cholesterol (TC), triacylglycerols 

(TAGs) and high density lipoprotein-cholesterol (HDL-

C) were measured colorimetrically as described by 

Allain et al., 
[15]

, Wahlefeld, 
[16]

 and Finley et al., [17], 

respectively. Reagents were obtained from Stanbio 

Laboratry, North Main, Boerne, Texas, while low 

density lipoprotein-cholesterol (LDL-C) was calculated 

by Friedwald’s formula 
[18]

, LDL-C= total cholesterol- 

(triacylglycerols/5+ HDL-C). Chemerin was determined 

by ELISA technique using commercial kit which 

purchased from (Quantikine human chemerin ELISA kit, 

R and D Systems, Minneapolis, MN, USA) 
[19]

. TNF-α 

and IL-6 were determined by ELISA technique using a 

commercial kit (AviBion, Vantaa, Finland) 
[20]

. 

Statistical analysis 
Data are presented as mean ± SD. The differences 

between the groups were assessed by one-way ANOVA, 

followed by Post Hoc test. Associations between the 

circulating chemerin levels and various parameters were 

determined using the spearman’s rank correlation. Partial 

correlation analysis was used to control for covariates 

such as age and BMI. The associations were considered 

significant at p<0.05. Statistical analysis was performed 

using IBM, SPSS version 20.0 Inc. Chicago, USA. 

Results 

Results presented in (Table 2) show that fasting and 

postprandial plasma glucose (FPG&PPPG), HbA1c and 

HOMA-IR were highly significant increased (p<0.001) 

in diabetic patients compared to control subjects. Insulin 

showed a highly significant decrease (p<0.01) in lean 

diabetics, while there was a highly significant increase 

(p<0.001) in obese patients and obese controls compared 

to control subjects. HOMA-β showed a highly significant 

decrease (p<0.001) in diabetic patients, while a highly 

significant increase (p<0.001) was recorded between 

obese and lean subjects.  

Lipids profile results in (Table 3) demonstrate that TC, 

TAGs, LDL-C were highly significant increased 

(p<0.001), while HDL-C showed a highly significant 

decrease (p<0.001) in type two diabetic patients 

compared to lean controls. In addition, total cholesterol 

showed a highly significant increase (p<0.01), while 

HDL-C showed a highly significant decrease (p<0.01) 

in obese subjects compared to lean controls. 
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Table 1: Demographic and Clinical data of the controls and type II diabetic patients. 

 

Group 

 

Feature 

I: Lean 

normal 

controls 

II: Lean 

diabetics 

III: Obese 

normal 

controls 

IV: obese 

diabetics 

Gender (Male / Female) 18/12 18/12 14/16 14/16 

Duration of disease (month) - 1-8 - 1-10 

Age (year) 
Range 30-40 30-60 30-49 40-60 

M±S.D (31.2±3) (47.7 ±7) (38.6±7) (49±5.5) 

BMI (kg/m
2
) 

Range 21-29 22-29 30-46 31-50 

M±S.D (24.7±2.7) (24.1±1.6) (36.2±4.7) (37.5±5.1) 

BMI=Body mass index  

 

 

 

Table 2: FPG, PPPG, HbA1c, insulin, HOMA-IR and HOMA-β in lean controls, lean diabetics, obese controls and 

obese diabetics. 

 FPG (mg%) PPPG (mg%) HbA1c (%) Insulin (μIU/ml) HOMA-IR HOMA-β 

GI: Lean normal controls (n=30) 

Range 90-107 125-140 5-6 9-14 2-3 90-147 

M±S.D (97.8±4.6)
 

(131.8±4.9)
 

(5.2±0.4)
 

(11.4±1.6)
 

(2.7±0.4)
 

(119.5±18.4)
 

GII: Lean diabetics (n=30) 

Range 260-308 330-380 8-11 6-13 4-9 6-21 

M±S.D (279±14)
 

(349±12)
 

(9.4±1)
 

(8±2) (5.5±1.5)
 

(13.3±4)
 

       

%change 185.3 164.8 80.7
 

-29.8
 

103.7
 

-88.8
 

P< 0.001 0.001 0.001 0.01 0.001 0. 001 

GIII: Obese normal controls ( n=30) 

Range 93-111 125-140 5-6 12-23 3-6 90-192 

M±S.D (103.2±6.8)
 

(130.5±5)
 

(5.2±0.4)
 

(16±3.2)
 

(3.9±0.8)
 

(146.9±35.7)
 

%change 5.5
 

0 0 40.3
 

44.4 23 

P< NS NS NS 0.001 NS 0.001 

GIV: Obese diabetics (n=30) 

Range 260-310 252-360 8-13 13-23 10-16 20-37 

M±S.D (281.9±15.3)
 

(348.7±20.4)
 

(9.5±1.2) (17.9±2.8)
 

(14.69±3.57)
 

(29.7±5.5) 

%change  188.2 164.5 82.7 57 363 -75 

P< 0.001 0.001 0. 001 0.001 0.001 0.001 

Note be: %Change and P-values were calculated with respect to lean controls, P< 0.0 5: Significant, P<0.01 and P<0.001: 

Highly significant and NS: Non significant.  FPG: fasting plasma glucose, PPPG: post prandial plasma glucose, HbA1c: 

glycated hemoglobin, HOMA-IR: homeostasis model assessment for insulin restistance and HOMA-β: homeostasis model 

assessment for β-cells function. 
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Table 3: Serum lipids profile in lean normal controls, lean diabetics, obese normal controls and obese diabetics. 

  TC (mg%) TAGs (mg%) HDL-C (mg%) LDL-C (mg%) 

GI: Lean normal controls (n=30) 

Range 180-209 90-110 46-56 90-139 

M±S.D (194.7±11.6)
 

(98±7.2)
 

(50±2.6)
 

(122.2±15.4)
 

GII: Lean diabetics (n=30) 

Range 275-340 158-210 31-45 101-267 

M±S.D (302±20.6)
 

(174±16.5)
 

(39.4 ±4.2)
 

(173.7±51.6)
 

%change 55
 

77.5
 

-21.2
 

42 

P< 0. 001 0. 001 0. 001 0.001 

GIII: Obese normal controls (n=30) 

Range 180-262 98-120 40-52 117-190 

M±S.D (225.2±22.6) (106.4±6.3)
 

(45.8±4.6)
 

(158±23.2)
 

%change 15.6 8.6 -8.4
 

29.3 

P< 0.01 NS 0.01 NS 

GIV: Obese diabetics (n=30) 

Range 278-434 165-287 29-40 205-353 

M±S.D (342.5±44)
 

(194.9±29.7)
 

(35.4±3.8)
 

(268.4±42)
 

%change 76 98.8 -29.2 119.6 

P<  0. 001 0.001 0.001 0.001 

%Change and P-values were calculated with respect to lean normal controls (GI). P < 0. 01 & P < 0.001: Highly significant 

and NS: Non significant. TC: total cholesterol,TAG: triacylglycerols, HDL-C: high density lipoprotein-cholesterol and LDL-

C: low density lipoprotein-cholesterol 

 

Table 4: Serum chemerin, TNF-α and IL-6 in lean normal controls, lean diabetics, obese normal controls and obese 

diabetics. 

 Chemerin (pg/ml) TNF-α (pg/ml) IL-6 (pg/ml) 

GI: Lean normal controls ( n=30) 

Range 600-850 6-10 7-12 

M±S.D (724.6±86)
 

(7.7±1.7)
 

(9.2±1.6)
 

GII: Lean diabetics (n=30) 

Range 900-1200 8-16 15-21 

M±S.D (1061±112) (12±2.4)
 

(18.3±1.9)
 

%change 46.4
 

55.8
 

99
 

P< 0.001 0. 001 0. 001 

GIII: Obese normal controls (n=30) 

Range 800-1000 8-16 10-18 

M±S.D (900±75.5)
 

(10.8±2.6)
 

(14±2.6)
 

%change 24.2
 

40.2
 

50.5
 

P< 0.01 0.05 0.01 

GIV: Obese diabetics (n=30) 

 1000-1650 14-25 17-30 

Range    

M±S.D (1311±212.7)
 

(17.9±3.9) (24±5.8) 

%change 81 132.5 160.8 

P< 0.001 0.001 0. 001 

%Change and P values were calculated with respect to lean normal controls (GI). P < 0.0 5: Significant, P < 0.01 & P < 0.001: 

Highly significant. TNF-α: tumor necrosis factor-α and   IL-6: interleukin-6. 
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Table (4) indicated that chemerin, TNF-α and IL-6 were 

high significantly increased (p<0.001) in diabetic 

patients compared to control subjects. Also a highly 

significant increase (p<0.01) was recorded about 

chemerin and IL-6, although TNF-α showed a 

significant increase (p<0.05) in obese subjects compared 

to lean controls.  

Table (5) showed the Spearman's rank correlation (rs) 

between serum chemerin levels and other studied 

parameters in diabetic patients , significant positive 

correlations were found between chemerin and age (rs= 

0.647, P<0.001), BMI (rs=0.304, P<0.01), FPG 

(rs=0.629, P<0.001), PPPG (rs=0.641, P<0.001), HbA1c 

(rs=0.634, P<0.001), insulin (rs= 0.286, P<0.01), 

HOMA-IR (rs=0.796, P<0.001), TC (rs=0.783, P<0.001), 

TAGs (rs= 0.774, P<0.001), LDL-C (rs=0.711, P<0.001), 

TNF-α (rs=0.698, P<0.001) and IL-6 (rs=0.693, 

P<0.001). Moreover, a negative correlation was found 

between chemerin and HOMA-β (rs= 0.464, P<0.001) 

and HDL-C (rs= 0.732, P<0.001). However, a non 

significant  correlation  was  recorded  between  serum  

 chemerin and sex. 

Also, table (5) showed that the correlation between the 

chemerin and other studied parameters remained 

significant after adjustment for BMI and age in partial 

correlation analysis (this was done electronically by the 

SPSS program). A significant positive correlation was 

recorded between chemerin and FPG (r
b 

= 0.496, 

p<0.001), PPPG (r
b 

=0.501, p<0.001), HbA1c (r
b 

= 0.362, 

p<0.01), insulin (r
b 

= 0.266, p<0.05), HOMA-IR (r
b 

= 

0.600, p<0.001), total cholesterol (r
b 

=0.489, p <0.001), 

TAGs (r
b 

= 0.511, p<0.001), LDL-C (r
b 

= 0.491, 

p<0.001), TNF-α (r
b 

= 0.443, p<0.001), IL-6 (r
b 

= 0.357, 

p<0.01). Moreover, a negative correlation was found 

between chemerin and HOMA-β (r
b 

=0.428, p<0.001) 

and HDL-C (r
b 
= 0.395, p<0.001). 

Note that: this correlation is done in diabetic patients to 

show the association between chemerin and other studied 

parameters (the aim of the study) and the difference 

between serum chemerin levels in different groups is 

shown in table (4).  

 

 
 

Table 5: Correlation between serum chemerin levels and other studied parameters in diabetic patients (n=60). 

Parameter 
Chemerin pg/ml 

rs P r
b 

P
b 

Sex (male /female) 0.04 >0.05 -0.113 >0.05 

Age (year) 0.647 <0. 001 - - 

BMI (kg/m
2
) 0.304 <0.01 - - 

FPG (mg%) 0.629 <0. 001 0.496 <0. 001 

PPPG (mg%) 0.641 <0. 001 0.501 <0. 001 

HbA1c (%) 0.634 <0. 001 0.362 <0. 01 

Insulin (μIU/ml) 0.286 <0. 01 0.266 <0. 05 

HOMA-IR 0.796 <0. 001 0.600 <0. 001 

HOMA-β -0.464 <0. 001 -0.428 <0. 001 

T. cholesterol (mg%) 0.783 <0. 001 0.489 <0. 001 

TAGs (mg%) 0.774 <0. 001 0.511 <0. 001 

HDL-C (mg%) -0.732 <0. 001 -0.395 <0. 001 

LDL-C (mg%) 0.711 <0. 001 0.491 <0. 001 

TNF-α (pg/ml) 0.698 <0. 001 0.443 <0. 001 

IL-6 (pg/ml) 0.693 <0. 001 0.357 <0. 01 

Spearman's rank correlation (rs) was performed for serum chemerin levels and the indicated parameter. Partial correlation analysis 

(rb) was performed for serum chemerin levels after adjustment for BMI and age. P < 0.05: significant, P < 0.01 & P < 0.001: 

Highly significant and P > 0.05: Non significant.BMI: body mass index, FPG: fasting plasma glucose, PPPG: post prandial plasma 

glucose, HbA1c: glycated hemoglobin, HOMA-IR:homeostasis model assessment for insulin restistance, HOMA-β: homeostasis 

model assessment for β-cells function,TC: total cholesterol, TAG: triacylglycerols, HDL-C: high density lipoprotein-cholesterol, 

LDL-C: low density lipoprotein-cholesterol, TNF-α: tumor necrosis factor-α and IL-6: interleukin-6. 
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Discussion 

Chemerin is an adipocyte secreted protein with autocrine 

and paracrine roles on adipose tissue development and 

function as well as endocrine roles in metabolism and 

immunity. The dual role of chemerin in inflammation 

and metabolism might provide a link between chronic 

inflammation and obesity, as well as obesity-related 

disorders such as type 2 diabetes and cardiovascular 

disease 
[21]

.The present study was undertaken to 

investigate the relationship between serum chemerin, 

insulin resistance, inflammatory markers and obesity in 

Egyptian type II diabetics. 

In obesity, adipose tissue expansion involves a number 

of remodelling processes that include the enlargement of 

existing adipocytes (hypertrophy) and an increase in 

adipocyte number (hyperplasia). One mechanism that 

contributes to adipocyte hyperplasia is the increased 

proliferation and differentiation of preadipocytes into 

adipocytes 
[8]

. In this study, chemerin was positively 

correlated with BMI, this could be explained by the fact 

that chemerin signaling is essential during the early 

clonal expansion phase of adipocyte differentiation. Also 

it supports adipose tissue expansion by inducing 

angiogenesis and promoting vascularization 
[8]

. 

In the present study, it was revealed that serum chemerin 

levels were significantly increased in obese individuals 

compared with lean controls and were positively 

correlated with adiposity measures (BMI).These results 

are in agreement with Coimbra et al., 
[22]

 and Herova et 
al., 

[23]
 who reported that serum chemerin levels were 

significantly increased in obese individuals and 

positively correlated with the body mass index, waist 

circumference, abdominal visceral fat area Furthermore, 

obese patients who underwent weight loss through either 

bariatric surgery or exercise-nutrition-based methods 

exhibited a significant decline of circulating serum 

chemerin. This supports that the obesity-associated 

increase in chemerin levels appears to be primarily 

adipose tissue derived 
[22, 23]

. 

The glycaemic threshold for diagnosis is settled 

according to the American Diabetes Association 

guidelines for diagnosis of diabetes mellitus 
[24]

. Results 

of the present study revealed that FPG, PPPG and 

HbA1c were elevated in all diabetic patients, while 

serum insulin was elevated in obese controls and 

diabetics compared to both lean controls and lean 

diabetics patients. On the other hand it was decreased in 

lean diabetics compared to lean controls, as diabetic 

patients with abdominal obesity display peripheral 

insulin resistance in combination with defective insulin 

secretion, where as non- obese diabetic patients show 

only a secretory defect. Thus, type 2 diabetes in obese 

and non-obese may take two forms where the cause of 

hyperglycaemia differs 
[25]

. These results are in 

concordant with Destefano et al., 
[26]

 and Pories et al., 
[27]

 who documented that fasting insulin levels increase 

as subjects progress from obesity to impaired glucose  

tolerance and severe diabetes compared with lean 

control  subjects. Parallel results were also reported by 

 Arner et al., 
[25]

 who demonstrated that obese diabetic 

patients have reduction in insulin sensitivity and a 

preserved insulin release, while non-obese patients have 

a reduction in insulin release and normal insulin 

sensitivity. 

Insulin resistance is a condition in which a higher than 

normal insulin concentration is needed to achieve normal 

metabolic responses. It may be either peripheral (which 

refers to diminished insulin-mediated uptake of glucose 

by skeletal muscle and depends primarily on the failure 

of glucose transporter type 4 expression and translocation 

to the plasma membrane) or hepatic insulin resistance 

(which describes impaired suppression of hepatic glucose 

production and largely accounts for hyperglycemia and 

glucose intolerance) 
[28]

. 

The HOMA-IR has proved to be a robust tool for the 

surrogate assessment of insulin resistance and the cutoff 

point to define insulin resistance corresponds to HOMA-

IR≥3.8 
[13]

. HOMA-IR levels showed a highly significant 

elevation in obese than lean type II diabetic patients, 

while non significant results were recorded in obese  

compared to lean controls, this could be due to excessive 

lipolysis and release of free fatty acids from enlarged 

adipose tissue and secretion of inflammatory factors and 

specific adipocytokines 
[29]

. Increasing circulating free 

fatty acids metabolites such as diacylglycerol, fatty acyl 

CoA’s, or ceramides activates serine/threonine kinase  

protein kinase C-h, leading to the phosphorylation of 

serine/threonine sites on insulin receptor substrates (IRS-

1 and IRS-2), which then inhibits the insulin signaling 

cascade 
[30]

. This result goes hand in hand with Lebovitz 

and Banerji, 
[31]

 who stated that hyperinsulinemia, is the 

normal compensatory response to insulin resistance. If 

the hyperinsulinemia is sufftcient to overcome the insulin 

resistance, glucose regulation remains normal, if not type 

2 diabetes develop 
[31]

. 

HOMA-β, is a surrogate estimate of pancreatic beta-cell 

function and based on measurements of fasting plasma 

glucose and insulin concentrations. In non-diabetic 

subjects, increased insulin resistance increases insulin 

secretion to maintain plasma glucose level within the 

normal range. HOMA-β level showed a significant 

decrease in all type II diabetic patients, while it recorded 

a highly significant increase in obese compared to non-

obese controls, this is due to the fact that insulin 

secretion is correlated with insulin sensitivity in non 

diabetic subjects 
[32]

.  This is in accordance with De 

Fronzo et al., 
[33]

 who reported that when β cell fails to 

maintain insulin secretion against insulin resistance, 

relative insulin deficiency leads to impaired glucose 

tolerance or diabetes. 

The highly significant positive correlations between 

serum chemerin, FPG, PPPG, insulin, HOMA-IR and a 

significant negative correlation with HOMA-β in the 

present study could be explained in term of: Firstly, 

higher chemerin release is associated with insulin 

resistance by decreasing the rate of auto-phosphorylation 

and subsequent downstream intracellular signaling 

cascades of insulin receptor-tyrosine kinase in peripheral 
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tissues and increasing the basal serine phosphorylation 

of IRS-1. This IRS-1serine site is known to negatively 

modulate insulin action. Secondly, chemerin inhibits 

glycogen synthase kinase 3 phosphorylation (an enzyme 

necessary for glycogen synthesis and storage) and thus 

inhibits glucose uptake. Thirdly, chemerin activates 

extracellular signal-regulated kinase (ERK), activation 

of ERK activates chemerin-induced insulin resistance 
[34]

. 

Chemerin regulates adipocyte differentiation and 

modulates a dipocytes expression of several pivotal 

genes involved in lipid homoeostasis such as; glucose 

transporter-4, diacylglycerol O-acyltransferase-2, fatty 

acid synthase, adiponectin and leptin These observations 

suggest that chemerin may be a regulator of lipid 

metabolism 
[35]

. This was proved in this study by the 

positive correlations of chemerin with TC, TAGs, LDL-

C and the negative correlation with HDL-C. These 

results go hand in hand with previous studies who 

reported significant positive correlations between 

chemerin and total cholesterol, triglycerides, LDL-C and 

a negative correlation between chemerin  and HDL-C c 
[2, 23 & 36]

. 

Increased adiposity induces chronic low-grade 

inflammation in adipose tissue, which is causally linked 

to obesity itself, as well as many obesity-associated 

comorbidities. Results of the present study revealed that 

IL-6 and TNF-α levels showed a highly significant 

elevation in obese than lean type II diabetic patients and 

in obese controls compared to lean controls, this could 

be explained by the fact that adipose tissue is composed 

of adipocytes, preadipocytes (which are immature 

adipocytes that have not yet loaded any lipids), 

endothelial cells, leukocytes, fibroblasts, and 

macrophages. During obesity, lipid accumulation causes 

a high degree of stress on adipocytes, activating them, 

promoting the production and subsequent release of free 

fatty acids, proinflammatory adipocytokines (such as 

leptin and resistin), cytokines, such as IL-1β, IL-6, TNF-

α, as well as reactive oxygen species, ensuring that in 

addition to its well-known capacity to store energy, 

adipose tissue has the capability to function as an 

endocrine organ. In fact, this endocrine ability of adipose 

tissue triggers inflammation, leading to insulin resistance 

and the development of T2DM 
[37]

. 

These results are in accordance with Rajarajeswari et al., 
[38]

 who reported that TNF-α was significantly high in 

obese T2DM than in non obese subjects and  increased 

levels of TNF-α were associated with increased levels of 

glucose in T2DM and was related  to the degree of 

obesity. In addition, Kern et al., 
[39]

 showed that plasma 

levels of IL-6 are2-3 folds higher in obese type 2 

diabetes than in lean control subjects. Moreover, Kern et 

al., 
[39]

 stated that this elevation is highly related to 

increased blood glucose, decreased glucose tolerance 

and decreased insulin sensitivity. 

Results of the present study revealed that serum 

chemerin levels  were positively correlated with serum 

levels of pro-inflammatory cytokines including IL-6 and 

 TNF-α, this may rise as a consequence of increased 

expression of these pro-inflammatory cytokines which 

have an established role in up-regulating chemerin 

expression and bioactivation in adipocytes 
[8]

. Our results 

are in accordance with Herova et al., 
[23]

 who stated that 

serum chemerin levels are positively correlated with 

serum levels of a number of pro-inflammatory cytokines 

(IL-6 and TNF-α. and leptin).  

The significant positive correlation that was found 

between chemerin and age is due to adipose tissue 

dysfunction that occurred and enhanced with age. The 

age is also associated with increasing insulin resistance, 

weight and adiposity gain 
[22]

. The significant positive 

correlation between chemerin and age is agreement with 

Coimbra et al., 
[22]

 and Aronis et al., 
[40]

, who 

demonstrated that aging is associated with increasing 

insulin resistance, weight, and adiposity gain. They also 

found that aging in T2DM patients is associated with an 

altered adipokine secretion, as shown by the significant 

and positive correlations with leptin, chemerin and the 

inverse correlation with adiponectin. Thus in T2DM, 

independently of BMI, a dysfunction in adipose tissue 

occurs and is enhanced with age. They also showed  that 

older T2DM patients (65-85 years) have higher chemerin 

levels compared to middle-aged T2DM group (38-64 

years) and to controls (matched for age with the middle-

aged T2DM group), these results strengthen the proposal 

that chemerin increases insulin resistance, which 

increases with age. After statistical adjustment for length 

of disease, the significant increase of chemerin levels in 

the oldest T2DM group remained significant, suggesting 

that chemerin levels are dependent on age 
[22, 40]

. 

Conclusion 

In conclusion, results of the present study revealed that 

type 2 diabetic patients and obese subjects exhibited a 

highly significant increase in serum chemerin. In 

addition, serum chemerin was positively correlated with 

age, BMI, FPG, PPPG, HbA1c, insulin,  HOMA-IR, TC, 

TAGs, LDL-C,TNF-α and IL-6. Moreover, a negative 

correlation was found between serum chemerin, HOMA-

β and HDL-C. These results provide an evidence for 

association of serum chemerin with insulin resistance, 

inflammation and obesity in Egyptian type II diabetic 

patients. 
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