
Abstract

Objective: Diabetic retinopathy (DR) is one of the microvascular complications of type 2 diabetes 
mellitus (T2DM). A reliable biomarker is needed for the early diagnosis of this complication. The 
aim of this study was to investigate the relationship between serum chemerin and DR in T2DM 
patients.

Methods: The present study included 57 patients with T2DM and 20 healthy individuals. The 
T2DM patients were divided into three groups: nonretinopathy, nonproliferative retinopathy and 
proliferative retinopathy. Biochemical parameters, anthropometric measurements and ophthal-
mological examination findings of the participants were recorded.

Results: There was no significant difference between the chemerin levels of the patients and the 
control group (0.53(0.19-6.86) µg/ml vs. 0.7(0.25-3.88) µg/ml p=0.08), respectively. There was no 
significant difference between the patients with retinopathy and the control group for chemerin 
levels (p=0.13).

Conclusion: The present study showed that there was no significant difference in serum chem-
erin levels between T2DM patients and the control group. The reason for this may be that serum 
chemerin levels are affected by many other factors. Further studies are needed to determine 
whether chemerin has an effect on pathogenesis.
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INTRODUCTION

Diabetes mellitus (DM) is an endocrine disease characterized by hyperglycemia caused by insulin deficiency and/
or resistance (1). Diabetic retinopathy (DR) is a serious microvascular complication of diabetes. This condition 
has the potential to worsen and lead to blindness (2,3). There are two types of DR: nonproliferative diabetic 
retinopathy (NPDR), in which proliferation does not start and proliferative diabetic retinopathy (PDR), in which 
proliferation starts, characterized by neovascularization (4).

The pathophysiology of DR has not yet been clarified. Oxidative stress, proinflammatory mediators and increased 
levels of vascular endothelial growth factor (VEGF) have been emphasized in the pathogenesis of the disease 
(5). It is wellknown that chemerin acts in inflammation, adipogenesis and glucose metabolism. This suggests a 
potential effect of chemerin on the pathogenesis of DR (6).

Chemerin is an adipokine known to be produced from adipose tissue, liver, kidney, fibroblasts and various epithelial 
cells. The molecule is secreted inactively in the form of prochemerin and then activated by serine proteases of 
inflammation and coagulation by cleavage of the C-terminus (7,8). Previous studies have indicated that chemerin 
increases the proliferation of endothelial cells as an angiogenic factor that may stimulate vascular tube formation 
(9,10). However, studies evaluating the relationship with retinopathy in the literature suggest varying results (8,11-
13).

In the present study, we aimed to determine how chemerin levels change in T2DM patients without retinopathy 
and those with retinopathy.

MATERIALS AND METHODS

The study was conducted prospectively in the internal medicine and ophthalmology outpatient clinics of Hitit 
University Medical Faculty Hospital. Approval was obtained from the Hitit University ethics committee (2022-18). 
In accordance with the Declaration of Helsinki, written informed consent was obtained from the participants.

Study population

The study involved 57 patients with T2DM who were followed up in the internal medicine outpatient clinic and 
20 healthy volunteers without any disease who were examined in the ophthalmology outpatient clinic. When we 
included 19 healthy volunteers and 19 patients in our study, the power analysis was 95%.

We excluded patients with any systemic disease other than DM and hypertension, those with type 1 DM, T2DM 
patients with diabetic foot or diabetic nephropathy (elevated urea and creatinine levels), those who were treated 
because of DR (laser photocoagulation, anti-VEGF treatment), patients with ischemic heart disease and/or 
peripheral artery disease, deteriorated liver function tests, patients with a history of previous intraocular surgery 
and patients with glaucoma or uveitis.

Laboratory analysis

Blood samples of the participants were collected by an internal medicine clinic between 9 am and 11 am after a 
fasting period for one night (at least 10 hours) (approximately 6 to 7 ml venous blood). Some of the blood was 
sent to the hospital laboratory. HbA1c and fasting plasma glucose parameters were analyzed in this tube. The 
blood sample collected into another tube (approximately 3 ml) was placed in EDTA tubes. Blood samples were 
centrifuged at 3500 rpm for 10 minutes and serum was separated. Serum samples were taken and placed into 
eppendorf tubes. The samples were kept at -80°C until analysis. Before the analysis, the kits and serum samples 
were kept at room temperature (+25°C) for 60 minutes. Chemerin levels in serum samples were analyzed by the 
sandwich enzyme-linked immunosorbent assay (ELISA) method. The Bt laboratory catalog no: E1435Hu (Bioassay 
Technology Laboratory, Shanghai, China) Human chemerin ELISA kit was used for chemerin analysis.
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Ophthalmological examination

Detailed ophthalmological exams of all participants were conducted by the same ophthalmologist. Fundus 
fluorescein angiography (FFA) (TRC-NW8F plus, Topcon Inc., Japan) was performed on patients with signs 
of retinopathy on fundus examination. According to the FFA findings (criteria of the American Academy of 
Ophthalmology), those with retinopathy were divided into two groups: NPDR and PDR. The values obtained by 
an optical coherence tomography (OCT, Spectralis, Heidelberg Engineering) device for macular and choroidal 
thicknesses of the participants were recorded. Measurements of the central ring with a radius of 500 µm were 
recorded for central macular thickness (CMT), and subfoveal choroidal thickness (SFCT) was measured manually 
(T. by marking (from the thinnest part of the macula) from the subfoveal area to the choroidal border. The 
measurements taken from the right eyes of the participants were used in the study. The body mass index (BMI) 
was calculated as BMI= weight (kg)/height (m²).

Statistical analysis

IBM SPSS (Version 22.0, SPSS Inc., IL, USA) was used for statistical analysis. The conformity of the values to a 
normal distribution was evaluated by Kolmogorov‒Smirnov analysis. Independent samples t test was used to 
compare normally distributed data and Mann‒Whitney U test analysis was used for non-normally distributed 
data. One-way ANOVA was used for multiple (three and more) comparisons of the normally distributed data, 
while the Kruskal‒Wallis test was used for non-normally distributed data. Any p value less than 0.05 (p<0.05) was 
taken as statistically significant.

RESULTS

The study included 77 participants (57 patients with T2DM and 20 healthy individuals). Among those with DM, 20 
patients did not present findings of retinopathy (NDR), 26 patients had NPDR, and 11 patients had PDR findings. 
Thirty-two (41.6%) were male, and 45 (58.4%) were female. The mean age of the participants was 59.35± 8.90 
years. There was no difference between the DM and control groups in terms of age and sex distribution (p=0.23, 
p=0.49, respectively). Table 1 shows the comparison of DM patients and control groups (Table 1).

Table 1. Comparison of clinical and biochemical characteristics of DM and control groups

DM (n=57) Control (n=20) P
Chemerin (ng/ml) 0.53(0.19-6.86) 0.7(0.25-3.88) 0.08a

CMT (µm) 299.12±64.9 274.15±17.8 0.20a

SFCT (µm) 303.47±64.0 294.25±71.7 0.63b

BMI (kg/m2) 30.54±5.2 28.38±3.4 0.12a

HbA1c (%) 8.80±2.3 5.17±0.4 <0.01a

FPG (mg/dl) 187.42±85.1 98.95±10.3 <0.01a

Abbreviations: CMT: Central macular thickness, SFCT: Subfoveal choroidal thickness, BMI: Body mass index, FPG: Fasting 
plasma glucose, a: Mann‒Whitney U test, b: Independent samples t test, bold: p<0.05.

Table 2 shows the comparison of NDR and NPDR patients as well as the control groups. Figure 1 shows the 
95% CI (confidence interval) plots for the mean chemerin value of the groups.

https://injectormedicaljournal.com/
https://injectormedicaljournal.com/


THE INJECTOR

116Serum chemerin levels in diabetic retinopathy

2023;2(2):113-119

Table 2. Comparison of clinical and biochemical characteristics of retinopathy types and control groups

DM Control

(n=20)

     pa

NDR

(n=20)

NPDR

(n=26)

PDR

(n=11)
Chemerin (ng/ml)     0.5(0.3-6.86) 0.54(0.19-6.62)  1.13(0.21-2.91) 0.7(0.25-3.88) 0.13

CMT (µm) 265.55±27.42 309.35±74.65 336.00±64.95 274.15±17.82 <0.01

SFCT (µm) 307.65±69.63 303.85±55.63 295.00±76.74 294.25±71.69   0.97

BMI (kg/m2) 31.85±5.83 30.10±5.40 29.21±3.00 28.38±3.38 0.24

HbA1c (%) 8±1.69 9.78±2.71 7.95±0.98 5.17±0.35 <0.01

FPG (mg/dl) 166.65±52.82 218.92±105.25 150.72±50.82 98.95±10.33 <0.01

Abbreviations: CMT: Central macular thickness, SFCT: Subfoveal choroidal thickness, BMI: Body mass index, FPG: Fasting 
plasma glucose, NDR: No diabetic retinopathy, NPDR: Nonproliferative diabetic retinopathy, PDR: Proliferative diabetic 
retinopathy, BMI: Body mass index, a: Kruskal‒Wallis test, bold: p<0.05

Figure 1.a) Comparison of chemerin levels in the DM and control groups. b) Comparison of chemerin 
levels in the retinopathy groups and control group.

In the correlation analysis, there was no significant correlation between chemerin levels and other parameters 
(Table 3). There was a strong correlation between HbA1c and fasting plasma glucose levels (r=0.820, 
p<0.001).
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Table 3. Correlation analysis of chemerin and other parameters

Chemerin (ng/ml)

       r p*
CMT (µm) 0.108 0.35

SFCT (µm) 0.024 0.84

BMI (kg/m2) 0.022 0.85

HbA1c (%) -0.157 0.17

FPG (mg/dl) -0.102 0.38

Abbreviations: CMT: Central macular thickness, SFCT: Subfoveal choroidal thickness, BMI: Body mass index, FPG: Fasting 
plasma glucose, r: Correlation coefficient *Spearman correlation test

DISCUSSION

DR is one of the causes of low vision in people of working age. Vascular endothelial dysfunction is very important 
in the pathogenesis of DR. Hyperglycemia, growth factors, cytokines and vasoactive molecules affect the functions 
of endothelial cells (14). Because chemerin, a recently discovered adipocytokine, is associated with inflammation, 
neovascularization and obesity, this molecule may also have an effect on the development of DR (6).

Li et al. showed that vitreous chemerin levels were elevated in patients with PDR compared to patients without DR. 
They also reported that increased VEGF levels increased inflammation in the vitreous and caused progression in 
DR and that VEGF and chemerin levels were correlated (15). Du et al. reported that chemerin serum concentrations 
were higher in patients with PDR than in patients with NPDR. However, there was no significant difference between 
chemerin levels in the group without retinopathy and the control group. This study reported that BMI, CRP and 
VEGF levels are associated with chemerin levels (6).

In their study, Bozaoğlu et al. found that serum chemerin levels were higher in T2DM patients. They found that 
chemerin levels were higher in the nondiabetic group, particularly in obese (BMI>30) individuals, than in normal 
(BMI<25) individuals (11). Tahir et al. found that the serum chemerin level was higher in the DM group than in the 
control group. They concluded in their study that higher chemerin levels may contribute to the pathogenesis of 
diabetic retinopathy by increasing inflammation, insulin resistance, oxidative stress and angiogenesis factors (12). 
However, in these studies, BMI of the DM group was higher than that of the control group. The reason why serum 
chemerin values were found to be higher in diabetic patients in these studies may be that BMI was higher in the 
diabetic group. In our study, there was no significant difference between the groups in terms of BMI values. This 
may be one of the reasons why chemerin values were similar between the groups. In support of this, some studies 
have shown that serum chemerin levels are affected by obesity-related factors (e.g., BMI, metabolic syndrome), 
insulin resistance, blood pressure, fasting plasma glucose, triglyceride levels and cholesterol levels (16-18).

No significant difference was found in serum chemerin levels between patients with DM and the control group 
in another group of studies (6,8,13). Halawa et al. and Du et al. found no significant difference in serum chemerin 
levels between the DM group and healthy individuals. When the groups with and without retinopathy were 
compared, the serum chemerin level was significantly higher in the retinopathy group. The authors reported in 
those studies that higher chemerin levels may have an effect on the pathogenesis of retinopathy by increasing 
inflammation, oxidative stress, and hyperlipidemia (6,13). Our study found no significant difference between the 
diabetic group and the control group or between the NDR, NPDR and PDR groups.

The reason why such different results were obtained in the studies was associated with the fact that chemerin acts 
as both an anti-inflammatory and pro-inflammatory molecule (19). Genetic factors may affect serum chemerin 
levels (20-24). Furthermore, the difference in nutrition has an effect on serum chemerin levels. A previous study 
on animals observed an increase in chemerin levels in mice fed a high-fat diet (7,25). In addition, in the results 
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obtained by ELISA in serum chemerin levels, active or inactive distinction of chemerin cannot be made. High 
chemerin levels in serum may not be directly related to chemerin bioactivity (26).

Limitations:
The limitations of our study were the lower number of patients (we had a hard time recruiting patients due to 
the COVID-19 pandemic), the lack of patients in the PDR group and the difference in diabetes duration in the 
patients. Another limitation was that lipid metabolism markers, C-reactive protein and similar markers were not 
included in our study. We believe that keeping BMIs and other variables that significantly affect serum chemerin 
levels similar between groups and increasing the number of patients would be beneficial in further studies.

CONCLUSION

In our study, there was no difference in serum chemerin levels between the DM group and the control group, 
or between the retinopathy groups and the control group. However, considering the different results in the 
literature, it seems that large-scale future studies are needed.
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