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Abstract
Background: Diabetes mellitus is a major public health concern worldwide. Although there are many possible causes 

of diabetes, the three most prevalent ones are insulin resistance, pancreatic cell damage, and insulin insufficiency. Visfatin, an 
adipocytokine with insulin-mimicking characteristics, and chemerin, an adipokine responsible for maintaining normal cholesterol 
and glucose levels, are linked to inflammation and immunological dysfunction in metabolic illnesses. Hence, in this study, we 
aimed to evaluate the possible association between type 2 diabetes mellitus (T2DM) and the adipokines visfatin and chemerin.

Methods and Results: This study was conducted at the Al-Salam Teaching Hospital in Mosul from December 1, 2022, to 
the end of June 2023. The study included 65 patients of both sexes with T2DM aged between 35 and 80. Twenty-five healthy 
individuals of both sexes were chosen for a control group. Visfatin and chemerin levels in the serum were measured using an 
ELISA kit (Koma biotech, ELISA, USA) per the manufacturer’s instructions. 

The levels of visfatin and chemerin in T2DM patients were significantly higher than in controls (1.478±0.631 ng/ml and 
158.768±36.941 pg/ml vs. 0.538±0.151 ng/ml and 71.272±12.994 pg/ml, respectively, P=0.000 in both cases). The study showed 
no significant difference in the levels of chemerin and visfatin between females and males in T2DM patients. Among men, the 
visfatin levels were significantly higher in T2DM patients with diabetic retinopathy than in T2DM patients with such complications 
as cardiovascular disease and diabetic nephropathy. These features also occurred among women. Men and women with T2DM did 
not differ in the chemerin levels, depending on the nature of the diabetes complication.

Conclusion: T2DM patients are characterized by significantly higher visfatin and chemerin levels than healthy controls. 
No differences in the levels of these adipokines that depend on the gender of diabetic patients have been found. (International 
Journal of Biomedicine. 2024;14(2):265-269.)
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Introduction    
Diabetes mellitus is a major public health concern, 

affecting over 400 million individuals throughout the world. 
The number of individuals with diabetes is rising, and by 2030, 
it is projected that 366 million people aged 65 and more will 
have the disease. Diabetes has been associated with several 
factors, including insulin deficiency, pancreatic cell injury, and 
insulin resistance. Nephropathy, neuropathy, cardiovascular 

disease, and diabetic retinopathy are only a few of the many 
complications of diabetes.(1) Constant microvascular and 
macrovascular problems could develop due to this metabolic 
disorder. The inability of the pancreas to produce enough 
insulin and a lifetime of poor dietary and lifestyle choices 
contribute to the development of insulin resistance and type 2 
diabetes mellitus (T2DM). 

The molecular mechanisms involved in insulin 
generation, release, and response in tissues must be tightly 
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regulated to ensure that insulin activity precisely matches 
metabolic demand. The pathophysiology of T2DM may 
be affected by defects in any of these systems, leading to a 
metabolic imbalance.(2) Adipokines regulate hunger, energy 
expenditure and storage, insulin secretion and sensitivity, 
blood pressure, endothelial function, and homeostasis. 
Adipokines have several systemic effects on the liver, brain, 
muscle, heart, arteries, and immune system.(3) The visceral 
adipose tissue produces the proinflammatory adipokine 
visfatin, a 52-kDa protein. Visfatin increases cytokine 
production, and elevated levels are linked to inflammation 
and endothelial dysfunction in metabolic illness. Visfatin 
has been linked to many different types of brain and heart 
damage in clinical investigations. Evidence suggests it has 
various harmful long-term effects and a regulatory function 
in the heart, neurons, and mitochondria. There is a need for 
more excellent research into the impact of adipocytokine on 
critically sick individuals.(4) 

The newly discovered adipokine chemerin possesses 
endocrine, paracrine, and autocrine functions, making it 
crucial for maintaining normal cholesterol and glucose levels. 
It is generated mainly by white adipose tissue, the liver, and 
the placenta, with some also coming from brown adipose 
tissue, skeletal muscles, and other organs, such as kidneys, 
adrenal glands, lungs, ovaries, and the heart. In addition to 
its role in blood pressure control, chemerin may have a role 
in angiogenesis, inflammation, immunological modulation, 
and other processes. Some research has shown that chemerin 
levels are more significant in diabetic patients than in healthy 
controls, while others have shown no significant differences.
(5) In this case-control and exploratory investigation, we 
examined a group of diabetic patients in Mosul (Iraq) for 
a possible association between T2DM and visfatin and 
chemerin.

Materials and Methods
This study was conducted at the Al-Salam Teaching 

Hospital in Mosul from December 1, 2022, to the end of June 
2023. The study included 65 patients of both sexes with T2DM 
aged between 35 and 80. Twenty-five healthy individuals of 
both sexes were chosen for a control group. Venous blood 
was collected from patients and controls after an 8-hour 
fasting. The blood was allowed to rest for 20 minutes at room 
temperature. The serum separated was centrifuged at 3000rpm 
for 15 minutes and transferred to fresh tubes for further 
analysis. Fasting blood glucose was estimated using Glucose 
Reagent Kit (Biomerieux, France). Visfatin and chemerin 
levels in the serum were measured using an ELISA kit (Koma 
biotech, ELISA, USA) per the manufacturer’s instructions. 

Statistical analysis was performed using the statistical 
software package SPSS version 25.0 (SPSS Inc, Armonk, NY: 
IBM Corp). For the descriptive analysis, results are presented 
as mean (M) ± standard deviation (SD). For data with normal 
distribution, inter-group comparisons were performed using 
Student’s t-test. Multiple comparisons were performed with 
one-way ANOVA and Tukey HSD post-hoc test. A value of 
P<0.05 was considered significant. 

Results and Discussion
We found significantly higher levels of visfatin and 

chemerin in T2DM patients than in controls (1.478±0.631 
ng/ml and 158.768±36.941 pg/ml vs. 0.538±0.151 ng/ml and 
71.272±12.994 pg/ml, respectively, P=0.000 in both cases) 
(Table 1). The study showed no significant difference in the 
levels of chemerin and visfatin between females and males 
in T2DM patients (Table 2). The patients were divided into 
groups according to the T2DM complications, and the level of 
visfatin was compared between these groups and for each sex 
separately. Among men, the visfatin levels were significantly 
higher in T2DM patients with diabetic retinopathy than in 
T2DM patients with such complications as cardiovascular 
disease and diabetic nephropathy. These features also occurred 
among women (Table 3). Men and women with T2DM did not 
differ in the chemerin levels, depending on the nature of the 
diabetes complication (Table 4).

Variable Control group
 (n=25)

T2DM patients 
(n=65) P-value

Visfatin (ng/mL) 0.538 ± 0.151 1.478 ± 0.631 0.000

Chemerin (pg/mL) 71.272±12.994 158.768 ± 36.941 0.000

Table 1. 
The levels of visfatin and chemerin in controls and T2DM patients.

Variable Female (n=25) Male (n=40) P- value

Visfatin (ng/ml) 1.546 ± 0.671 1.436± 0 .609 0.499

Chemerin (pg/ml) 157.122 ±43.678 159.797 ± 32.598 0.779

Table 2. 
Levels of chemerin and visfatin in T2DM patients depending on 
gender.

Gender Group n Visfatin  
(ng/mL) ANOVA

Males
T2DM
complication

Control group1 11 0.609±0.098
F=11.7128 P=0.0000 
P1-2=0.0036 P1-3=0.0224
P1-4=0.0000 P2-3=0.9690
P2-4=0.0372 P3-4=0.0212

CVD2 15 1.424± 0.587

DN3 11 1.324±0.565

DR4 9 2.083±0.789

Females
T2DM
complication

Control group1 14 0.483±0.164
F=7.5841 P=0.0001 
P1-2=0.0016 P1-3=0.0222
P1-4=0.0044 P1-5=0.0011
P2-3=0.9942 P2-4=0.9966
P2-5=0.9269 P3-4=0.9616
P3-5=0.8124

CVD2 11 1.487±0.836

DN3 7 1.370±0.796

DR4 6 1.594±0.400

Other
complications5 6 1.733±0.652

Table 3. 
The visfatin levels according to the T2DM complications.
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Adipokines play a critical role in maintaining systemic 
energy homeostasis, and the impaired adipokine production 
observed in obesity contributes to diabetes pathogenesis. 
Visfatin was first discovered as an adipocytokine with 
insulin-mimicking characteristics.(6) Chemerin is a recently 
discovered adipokine that regulates adipocyte differentiation 
and modulates chemotaxis and the activation of dendritic 
cells and macrophages.(7) Susairaj et al.(8) found that chemerin 
was associated with BMI and fat components but is not an 
independent risk factor for T2DM.

In our study, the levels of visfatin and chemerin in 
T2DM patients were significantly higher than in controls. 
These results are consistent with those of Sulaiman et al.,(9) 
who showed elevated levels of visfatin and chemerin in T2DM 
patients and showed that serum visfatin plays an important 
role in many pathological processes in T2DM.

Our study showed no differences in the levels of 
chemerin and visfatin regardless of the gender of patients 
with diabetes, which is consistent with the data of Tabandeh 
et al.(10) and Mir et al.(11) but disagrees with Lehrke et al.,(7) 
who found that the blood chemerin levels were significantly 
higher in females than in males. In addition, the researchers 
found that chemerin was strongly associated with markers of 
inflammation and components of metabolic syndrome (body 
mass index, triglycerides, HDL-cholesterol, and hypertension). 

 Diabetic microvascular complications (retinopathy, 
nephropathy, neuropathy) and macrovascular complications 
(ischemic heart disease, peripheral vascular disease, and 
cerebrovascular disease) result in organ and tissue damage in 
approximately one-third to one-half of people with diabetes. 
Akbarian et al.(12) showed high levels of visfatin and NO 

metabolites in patients with diabetic nephropathy. In addition, 
there was a positive correlation between visfatin and NO 
metabolite levels in nephropathic and non-nephropathic 
diabetic patients. The results of a study by Al Obaidi et al.(13) 
showed that serum visfatin levels were significantly correlated 
with CRP in patients with chronic kidney disease and with 
deterioration of kidney function.

Besides, Wang et al.(14) found that serum and vitreous 
visfatin levels were associated with the presence and 
severity of diabetic retinopathy, which is consistent with 
our results, indicating that diabetic retinopathy, among other 
complications of diabetes, was characterized by high values 
of this adipokine. In a study by Yasir et al.,(15) linear regression 
data showed that chemerin was also an independent predictor 
of diabetic retinopathy severity.

Kärberg et al.(16) found that visfatin could be used as a 
marker of subclinical atherosclerosis in patients with T2DM, 
especially in males. In particular, visfatin positively correlated 
with intima-media thickness ≥1.0 mm or plaque (P=0.008). 
According to research findings, visfatin has a strong connection 
to cardiovascular disease.

Several studies have shown a connection between 
chemerin and endothelial dysfunction in pathological 
conditions such as obesity, DM, and hypertension.(17-19) Neves 
et al.(20) found that chemerin induces endothelial dysfunction 
by downregulating endothelial nitric oxide synthase and 
decreasing NO production in endothelial cells. Chemerin is also 
associated with excessive ROS accumulation in endothelial 
cells, contributing to endothelial dysfunction.(18,20) Increased 
ROS accumulation and elevated expressions of inflammatory 
cytokines such as IL-1β, IL-6, and monocyte chemoattractant 
protein-1 were observed in chemerin-treated vascular smooth 
muscle cells, suggesting that chemerin can induce vascular 
smooth muscle cell dysfunction by augmenting oxidative 
stress and promoting inflammation.(21-24) Chemerin may 
contribute to the development of atherosclerosis by promoting 
the formation of vascular inflammation by recruiting 
macrophages to inflamed blood vessels.(25) Gasbarino et al.(26) 
showed circulating chemerin is associated with carotid plaque 
instability. 

A prospective cohort study by Zhou et al.,(27) which 
included 834 patients with chronic heart failure, investigated 
the association between serum chemerin and clinical 
outcomes. Cox regression analysis showed that chemerin 
significantly predicted major adverse cardiac events after 
adjustment for conventional risk factors. In addition, chemerin 
was an independent predictor of all-cause mortality after 
multivariable adjustment. The authors concluded that chemerin 
may be a novel serum marker for predicting major adverse 
cardiac events in patients with chronic heart failure. Chemerin 
can also potentially be used as a biomarker in chronic kidney 
disease, which is common in people with diabetes.(28)

Conclusion
T2DM patients are characterized by significantly 

higher visfatin and chemerin levels than healthy controls. No 
differences in the levels of these adipokines that depend on 

Gender Group n Chemerin
 (pg/ml) ANOVA

Males
T2DM
complication

Control group1 11 68.941 
±11.304

F=43.2797 P=0.000 
P1-2=0.0000 P1-3=0.0000
P1-4=0.0000 P2-3=0.9579
P2-4=0.5114 P3-4=0.8246

CVD2 15 159.127
±35.327

DN3 11 164.001
±15.726

DR4 9 173.449
±21.770

Females
T2DM
complication

Control group1 14 73.103
±14.325

F=23.4721 P=0.0000 
P1-2=0.0011 P1-3=0.0120
P1-4=0.5790 P1-5=0.0000
P2-3=0.9988 P2-4=0.3076
P2-5=0.0000 P3-4=0.5383
P3-5=0.0000

CVD2 11 139.765
±49.931

DN3 7 134.732
±57.010

DR4 6 101.291
±38.130

Other 
complications5 6 252.693

±29.641

Table 4. 
The chemerin levels according to the T2DM complications.
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the gender of diabetic patients have been found. The level 
of visfatin has been significantly higher in patients with 
diabetic retinopathy than in such diabetes complications as 
cardiovascular disease and diabetic nephropathy. Elevated 
chemerin levels in T2DM patients do not depend on the type 
of diabetes complication.
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