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Summary: 

Diabetic nephropathy (DN) is one of the serious diabetic microvascular 

complications, and it is the prime cause of renal failure with its consequences of 

hemodialysis, renal transplantation, and finally death. Until now, 

microalbuminuria with its limitations is the early marker of DN, therefore other 

biomarkers for earlier detection and prediction of DN before the onset of 

microalbuminuria are required and may prevent the development of DN. 

The main aim of this study is to investigate the role of urinary vitamin 

D binding protein (uVDBP), urinary vascular endothelial growth factor-A 

(uVEGF-A), serum chemerin, and zinc transporter-8 autoantibodies (ZnT8A) as 

possible alternative biomarkers to replace microalbuminuria in the prediction of 

early diabetic nephropathy in type 1 and type 2 diabetes. In addition, the 

pathogenic role of these biomarkers and their correlation with hyperlipidemia and 

hyperglycemia are also to be investigated. 

Ninety Iraqi diabetic subjects of both genders (25 subjects for each of 

type 1 and type 2 diabetes with DN, and 20 subjects for each type of diabetes 

without DN) were selected in the current study during the period from October 

2016 to March 2017. Their mean age was 17.4±4.6 years for type 1 diabetes and 

49.3±4.7 years for type 2 diabetes, and their disease duration was ≥5 years. Urine 

and blood specimens were collected from these subjects, and screened for all 

studied parameters, and were statistically analyzed. 

A significant difference (P<0.05) in the mean age and diabetic duration 

was seen between type 1 diabetic patients with DN and those patients without DN, 

also a significant difference in the mean diabetic duration was shown in type 1 

diabetic patients with DN vs. without DN. Non-significant difference between all 

study groups regarded the gender. A highly significant elevation (P<0.01) of 

mean urinary albumin to creatinine ration (uACR), glycated hemoglobin 

(HbA1c), total cholesterol (TC), low-density lipoproteins (LDL), uVDBP, serum 

chemerin and ZnT8A, as well as, a significant elevation (P<0.05) of mean fasting 

blood glucose (FBG), triglyceride (TG), high-density lipoproteins (HDL) and 



uVEGF-A were demonstrated in diabetic patients with DN compared to those 

diabetic patients without DN for both types of diabetes. 

Urinary VDBP exhibited a significant positive correlation with HbA1c 

and significant negative correlation with HDL in both diabetic patients with and 

without DN; and significant positive correlation with uACR and lipid profile in 

diabetic patients with DN. Urinary VEGF-A showed a significant positive 

correlation with uACR and significant negative correlation with HDL in both 

diabetic patients with and without DN; and a significant positive correlation with 

TG (in diabetic patients with DN) and with HbA1c (in diabetic patients without 

DN). A significant positive correlation of HbA1c, uACR and lipid profile with 

serum chemerin in DN patients, and a significant negative correlation of HDL 

with chemerin in both diabetic patients with and without DN. In addition, a 

significant positive correlation of ZnT8A with HbA1c, uACR and TG in diabetic 

patients with DN, and significant negative correlation of ZnT8A with HDL in 

both diabetic patients with and without DN. A significant positive correlation 

between serum chemerin and uVEGF-A, and between ZnT8A and uVDBP in 

diabetic patients with DN; whereas a significant positive correlation between 

ZnT8A and uVEGF-A in both diabetic patients with and without DN. 

The receiver operating characteristic (ROC) curve manifested a greater 

AUC (area under the curve) for uVDBP (0.935) with diagnostic cutoff value 

(>152 ng/ml) that showed 94% sensitivity and 82% specificity; followed by 

ZnT8A with AUC (0.703) and diagnostic cutoff value (>62 U/ml), which 

exhibited 66% sensitivity and 80% specificity. The ROC of uVEGF-A revealed 

AUC (0.701) and diagnostic cutoff value (>318 pg/ml) with 70% sensitivity and 

73% specificity; whereas the AUC of serum chemerin was 0.763 and diagnostic 

cutoff value (>250 ng/ml), which showed 80% sensitivity and 70% specificity.  

In conclusion, chemerin, VEGF-A and ZnT8A were seen to have a 

potential role in the initiation, development and progression of DN. Urinary 

VDBP is the best sensitive biomarker for early prediction and diagnosis of DN, 

followed by ZnT8A that may serve as a marker for insulin secretion and glycemic 



control as well as an early marker for the onset of diabetic microvascular 

complication such as nephropathy, indicating the possible role of humoral-

mediated immunity in the pathogenesis of DN. Urinary VEGF-A also considered 

a good biomarker for early prediction and detection of DN, and lastly serum 

chemerin which considered as a marker for early diagnosis of DN in diabetic 

patients.  

 

Conclusions: 

1. Longer diabetic duration, poor glycemic control, and hyperlipidemia are 

significant risk factors for the initiation and development of DN. 

2. uVDBP is the best sensitive predictor biomarker of renal tubular dysfunction, 

which plays a potential role in the early prediction, and diagnosis of DN. 

3. Serum ZnT8A are recently identified islet autoantibodies, and may serve as a 

marker for insulin secretion and glycemic control, as well as, a second best 

predictor biomarker for early DN, suggesting the role of humoral-mediated 

immunity in the initiation and development of DN. 

4. uVEGF-A as a proangiogenic growth factor playing a potential role in the 

initiation, development and progression of DN, so it can be used as a third 

sensitive biomarker for early prediction and detection of DN.  

5. Serum chemerin is a novel adipokine that plays a role in the initiation and 

development of DN. Also, it has a role as fourth sensitive predictor biomarker 

for early detection of DN  

6. Dyslipidemia and uACR showed significant positive correlations with serum 

chemerin, ZnT8A, uVDBP, and uVEGF-A. Significant positive correlation of 

HbA1c with serum chemerin, ZnT8A, and uVDBP was also seen in this study. 

7. A significant positive correlation between serum chemerin and uVEGF-A; 

between ZnT8A and uVDBP; and between ZnT8A and uVEGF-A were seen in 

the current study, which can be translated into the possibility of their mutual 

usage in the pathogenesis and in the early prediction of DN. 


