
“Leptin, adiponectin,  omentin-1and betatrophin as biomarkers of prediabetes and 

diabetes type 2, in relation to selected clinical and biochemical parameters.” 

 

Introduction: Recently, thanks to the discovery of many signaling proteins from the 

adipokine group, adipose tissue is considered an active endocrine gland. Adipokines are 

substances with para- and endocrine pleiotropic effects that have not yet been fully studied. 

Due to the effect of adipokines on insulin resistance, it is believed that they may act as 

biomarkers in pre-diabetes (PD) and type 2 diabetes (DM 2). 

Aim of the study: The aim of the study was to determine: (1) whether there are 

significant differences in the concentration of leptin, adiponectin, omentin–1  and betatrophin 

in patients with PD and DM 2, (2) the concentration of selected adipokines in relation to 

selected clinical and biochemical parameters in patients with PD and DM2, (3) if selected 

adipokines can act as biomarkers for PD and DM 2. 

Materials and methods: The study included patients hospitalized at the Institute of 

Rural Medicine in Lublin Department of Diabetology and Department of Internal Medicine 

from January 1, 2018 to December 31, 2019. The study population consisted of three groups: 

(1) controls without PD or DM 2 (n = 35, 44.86 ± 12.45 yo), (2) patients with recently 

diagnosed PD (n = 14, 54.29  ± 14.29 yo), (3) patients treated for DM 2 lasting 5 ± 2,85 years 

(n = 27.56.26 ± 13.89 yo). The serum concentration of glucose, C-peptide, CRP, HbA1C, 

adiponectin, omentin–1, leptin and betatrophin and the lipid profile were assessed. Body 

densitometry was performed to assess total, subcutaneous and visceral fat. Additionally, 

insulin concentration was measured in the PD group and in the control group. Statistical 

analysis was performed to compare the results between the studied groups. 

Results: The concentrations of adiponectin, leptin and omentin–1 showed significant 

differences depending on the sex and between the studied groups. Leptin concentration was 

positively correlated with the parameters of adipose tissue (BMI, TBF%, mass and VAT 

area) and the SAT area, regardless of the study group. In all studied groups, the level of 

adiponectin negatively correlated with the level of triglycerides.  

In the control group, the level of adiponectin showed a negative correlation with the 

level of C-peptide, insulin and CRP, as well as BMI, WHR, HOMA IR as well as the area 

and mass of VAT. Also in the control group, the concentration of omentin–1 was negatively 

correlated with the level of insulin, leptin and HbA1C, HOMA IR and the parameters of 

adipose tissue (VAT, SAT, TBF%, BMI, WHR).  



In the PD group, a negative correlation was found between the level of adiponectin 

and the VAT area. The DM 2 group had a significantly lower concentration of adiponectin 

compared to the control group.  

In the DM 2 group and the control group, the level of betatrophin was positively 

correlated with the concentration of leptin and the mass of visceral adipose tissue. 

Additionally, in the DM 2 group, a positive correlation was found between the concentration 

of betatrophin and C-peptide. In the DM 2 group, the level of omentin–1 was positively 

correlated with age and the level of HbA1C. 

 

Conclusions:  

1. Adiponectin is associated with the occurrence of type 2 diabetes.  

2. Adipose tissue parameters, in particular the surface of subcutaneous adipose 

tissue, have a significant impact on leptin levels, regardless of the coexistence of 

PD or DM 2.  

3. In patients with DM 2 there is a relationship between the concentration of 

omentin–1, level of glycosylated hemoglobin and age.  

4. In patients without carbohydrate metabolism disorders and in patients with             

DM 2, the level of betatrophin depends on the amount of visceral adipose tissue 

and the level of leptin. 

5. Gender does not affect the concentration of betatrophin, regardless of the 

coexistence of PD and DM 2. 

 

 

 

 


