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 Type 2 diabetes is an emerging epidemic worldwide and one of the most 

common metabolic disorders. Adipokines refer to proteins secreted from 

adipose tissue, and they act both locally and systemically and express a 

variety of receptors, allowing them to respond to signals from other 

hormonal networks. This study was a cross sectional which conducted in 

Kirkuk city for the period from June 2020 to September 2021.study 

population age ranged from (30 – 90) years old. The total of 50 subjects 

was separated to two groups as following: Type 2 diabetes group: 30 

patients and control group: 20 patients. The results referred to the increased 

levels of Visfatin, Resistin and homocysteine in the diabetic group with 

highly significant differences (P≤0.01) when compared with control group. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Type 2 diabetes is an emerging epidemic worldwide [1], and one of the most common metabolic disorders, 

results from a combination of two primary factors: a defect in insulin secretion by pancreatic cells, and the 

inability of insulin-sensitive tissues to respond appropriately to insulin. Since insulin release and activity are 

essential processes for glucose homeostasis, the molecular mechanisms involved in insulin synthesis and 

release, as well as in its detection, are tightly regulated. Defects in any of the mechanisms involved in these 

processes can lead to the metabolic imbalance responsible for disease progression [2]. The main causes of the 

T2DM epidemic are the global rise in obesity, sedentary lifestyles, high-calorie diets and an aging population, 

which has doubled the incidence and prevalence of T2DM [3]. 

 

Adipose tissue is originally just a storage organ for triacylglycerol, and the interest in adipose tissue biology 

has increased dramatically, over the past decades there has been a large accumulation of experimental data 

on the biology and biochemistry of adipose tissue [4]. In recent years adipose tissue has been recognized as 

an endocrine organ capable of synthesizing a number of bioactive compounds that regulate metabolic 

homeostasis [5]. Adipokines refer to proteins secreted from adipose tissue, and they act both locally and 

systemically and express a variety of receptors, allowing them to respond to signals from other hormonal 

networks as well as the central nervous system [6]. 
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Visfatin was identified in 2004 and is so named because of the suggestion that its production and secretion 

are predominantly in visceral fat [7]. Visfatin mRNA expression increases dramatically during differentiation 

of primary cells into adipocytes [9]. Its main function is shown to be related to energy metabolism and innate 

immunity and is now considered a pro-inflammatory kinetic, its properties stimulating leukocyte activation 

and stimulating the production of TNF-α and IL-6 [10]. The autocrine effects of visvatin may play an 

important role in regulating insulin sensitivity in the liver. Visfatin has been described as a potentially 

glucose-lowering substance [11]. 

 

Resistin is so named because of its ability to interfere with the action of insulin, leading to insulin resistance. 

It is a 108-amino acid polypeptide, which is produced and released by adipocytes [12]. It has been shown to 

enhance endothelial cell activation and has been associated with cardiovascular disease in metabolic 

syndrome. It also appears as a pro-inflammatory cytokine. Resistin plays a pathological role in metabolism 

by promoting insulin resistance, and atherosclerosis., and hypertension, both in rat and human studies [13], 

[14]. RETN inhibits insulin's ability to stimulate cellular glucose uptake and plays a role in obesity, insulin 

resistance and diabetes, through its action as a stimulator of proinflammatory cytokines, such as tumor 

necrosis factor-α (TNF-α), and interleukin-6 in diverse inflammatory states [15]. 

 

Homocysteine is a non-protein amino acid. It is homologous to the amino acid cysteine, differs by an 

additional methylene bridge (-CH2), and is not obtained from the diet. Instead, it is biosynthesized from 

methionine via a multi-step process. [16], abnormally high levels of Hcy in serum, above 15 μmol/L, is a 

medical condition called hyperhomocysteinemia in the blood. This is claimed to be a significant risk factor 

for developing A wide range of diseases, including thrombosis, neuropsychiatric diseases, and bone fractures. 

[17]. Hyper HCY is increased in insulin-resistant and hyperinsulinemic patients, as well as in T2DM patients 

with intact pancreatic beta-cell function [18]. 

 

The study aimed to assess Physiological and immunological role of Visfatin, Resistin and homocysteine in 

Type 2 diabetes mellitus patient. 

 

2. Materials and Method 

A cross section study done in Kirkuk city for the period from June 2020 to September 2021.study population 

age ranged from (30 – 90) years old. The total of 50 subjects was separated to groups as following: 

• Type 2 diabetes group: 30 patients. 

• control group: 20 patients 

 

Serum visfatin was measured using Human VF(Visfatin) ELISA Kit with a Sensitivity: 0.19 ng/mL by 

Elabscience, Inc. 

 

Serum Resistin was measured using Human RETN(Resistin) ELISA Kit with sensitivity:18.75 pg/mL by 

Elabscience, Inc. 

 

 The concentration of homocysteine is determined in proportion to the decrease in absorbance at 340 nm 

caused by the decrease in NADH with the concentration of HCY in the sample. Using the Automatic 

chemistry Analyzer. 

 

3. Result and discussion 

 

Table 1 shows the concentration of Visfatin, Resistin and Homocystin in the diabetic group compared to 
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the control (P≤0.01). 

Mean ± SD 

Homocystin 

Mean ± SD 

Resistin 

Mean ± SD 

Visfatin 

Group 

 7.599 ± 0.975   0.566 ± 0.2765   0.0767 ± 0.02090  Control Group 

12.131±3.170   1.884 ± 0.726   0.6820 ± 0.503  Diabetic Group 

 

The results of the current study showed Visfatin concentration were significantly increased in T2DM (0.6820 

± 0.503 pg/ml) patients when compared with the healthy controls (0.0767 ± 0.02090 pg/ml) (P ≤0.01).as 

shown in table (1) and figure (1). 

 

 
Figure 1: Levels of Visfatin (ng/ml) in T2DM patients and control 

 

This results were consistent with [19] in which visfatin levels were higher in T2DM patients compared with 

the control group. Also, Visfatin and mRNA expression were significantly increased in patients with type 2 

diabetes [20]. 

 

In previously published papers, an elevated level of Visfatin was found in patients with type 2 diabetes 

mellitus [21]. 

 

In a study by [31] the level of Visfatin was increased in diabetic mice and there was a positive correlation 

between Visfatin level and insulin resistance in diabetic mice. 

 

The release of Visfatin by adipocytes and fat cells in response to hyperglycemia depends on the duration and 

extent of glucose rise and is inhibited by insulin administration [23], increased levels of Visfatin may be due 

to beta-cell degradation, which is common in newly diagnosed type 2 diabetic patients [24]. 

 

The present study did not agree with what [25] found where except for a significant positive association 

between visfatin and CKD levels, there was no difference in visfatin concentration in patients with or without 

diabetes. 

 

Visfatin has the ability to mimic the effects of insulin and plays an important role in insulin secretion in 

pancreatic cells [27]. Visfatin increases glucose uptake in peripheral tissues and inhibits glucose secretion 
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from the liver into the blood [26]. Although visvatin plays an important role in regulating insulin secretion, 

its effects on diabetes risk or on the development of diabetes are not yet fully understood [28]. 

 

Also Resistin concentration significantly increased in T2DM (1.884 ± 0.726 ng/ml) patients when compared 

with the healthy controls (0.566 ± 0.2765ng/ml) (P ≤0.01) as shown in table (1) and figure (2). 

 

 
Figure 2: Levels of Resistin (pg/ml) in T2DM patients and control 

 

The results of the current study were consistent with those of [29] in which Resistin concentrations were 

significantly higher in patients with T2DM than in those without. Also in another study, the levels of Resistin 

were significantly higher in women than in men and in patients than in the control group [30]. 

 

[32] found that levels of resistin are associated with insulin resistance in T2DM patients, and that individuals 

with severe insulin resistance had higher resistin levels than individuals with normal insulin [33]. 

 

In a study by [34] type 2 diabetic patients with high resistin levels were older and had higher creatinine levels 

than those with lower resistin levels. In line with this, previous studies have also reported that Resistin is 

inversely associated with renal function [35]. 

 

In another study of a group of patients with type 2 diabetes, it was suggested that serum Resistin levels are 

higher in patients with low GFR, and that increased levels contribute to low GFR [36]. 

 

The hormone Resistin is secreted from adipose tissue, counteracts the action of insulin and impairs glucose 

balance. This in turn leads to the development of type 2 diabetes mellitus [37], Resistin level in circulation 

has been positively associated with inflammatory biomarkers such as CRP, TNF-a and IL-6 in type 2 diabetes 

and CKD [38]. Previous studies have also reported that resistin is associated with obesity, visceral fat, and 

diabetes mellitus [39]. 

 

Homocysteine concentration were significantly increased in T2DM (12.131± 3.170 mg/l) patients when 

compared with the healthy controls (7.599 ± 0.975 mg/l) (P ≤0.01).as shown in table (1) and figure (3). 
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Figure 3: Levels of Resistin (m mol/l) in T2DM patients and control 

 

This result was consistent with other studies after matching of gender and age between T2DM group and 

healthy controls [40- 43]. On the contrary, in another study by [44] the Hcy value was decreased, while [45] 

found no difference in serum Hcy levels between diabetic and non-diabetic patients. [46] did not He finds a 

significant change in the mean value of Hcy compared to the control group. 

 

Significantly elevated Hcy levels were also found in males, older patients (>60 years of age), with diabetes, 

in previously untreated cases, and in patients with controlled diabetes and 54% of diabetic patients. 

Uncontrolled running in a study by [47]. 

 

A study found that hyper-Hcyemia, defined as tHcy levels of 15 mol/L, was an independent predictor of 

cardiovascular mortality in a large group of patients with type 2 diabetes [48], [49]. When T2DM patients, 

insulin resistant patients, and hyperinsulinemia patients lose pancreatic beta cells, it shows a decrease in 

plasma Hcy concentrations. Normal, non-diabetic individuals with insulin resistance syndrome also show 

higher Hcy concentrations proving the association between higher Hcy concentrations and increased plasma 

insulin concentrations. Hcy metabolism depends on an adequate stock of vitamins found in food sources: 

vitamin B12, folic acid, and vitamin B6. Deficiency of any of these can lead to hyper-Hcy in the blood. This 

highly prevalent risk factor (healthy and diabetics) can be treated simply by correcting vitamin levels [50]. 

The elevated mean plasma Hcy in T2DM patients could be attributed to lower levels of folate and vitamin 

B12, [51] and these findings are similar to that of [52] in southwestern Nigeria where low levels of vitamin 

B12 and folate were associated with hyper-Hcy. In T2DM patients. In the United States they have also 

reported elevated Hcy concentrations with decreased serum vitamin B12 levels and folate concentrations in 

T2DM patients. Low levels of vitamin B12 and folic acid cause a defect in the re-methylation pathway and 

thus inhibition of Hcy catabolism [53]. Whereas, animal studies indicated that plasma insulin levels affect 

important enzymes involved in Hcy metabolism or through effects on glomerular filtration [54]. 

 

4. Conclusion 

The findings of the current study suggest that the Visfatin, Resistin and Homocysteine are plays an important 

role in the chronic kidney disease. 
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