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ABSTRACT 

Background: Diabetes is a disease assuming epidemic proportions, and the number of people 

developing the disease is growing every year. The present study was conducted to assess VEGF 

and microalbuminuria in early diabetic nephropathy.  

Materials & Methods: 70 patients diagnosed with diabetic nephropathy of both genders 

underwent routine hematological profile, blood sugar levels, urinalysis, blood urea and 

creatinine, serum electrolytes, and ultrasound imaging of the kidney. The concentration of VEGF 

165 isoform was donenn urine and plasma using enzyme-linked immunosorbent assay (ELISA) 

by using a kit for human VEGF.  

Results: Out of 70 patients, males were 40 and females were 30. The mean BUN (mg/dl) was 

15.4 and 23.9, creatinine (mg/dl) was 0.79 and 0.80, albumin (g/dl) was 4.25 and 4.08, 24 hours 

proteinuria (mg/dl) was 294.2 and 512.6, microalbuminuria (mg/dl) was 12.5 and 10.6.2, plasma 

VEGF (pg/mL) was 924.5 and 852.6 and urine VEGF (pg/mL) was 61.4 and 126.4 in patients 

with normal albuminuria and microalbuminuria respectively. The difference was significant (P< 

0.05).  

Conclusion: Increased levels of GA and microalbuminuria reflected a quicker response to short 

– term changes in diabetes treatment and best glycaemic index in uncontrolled diabetes mellitus. 
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INTRODUCTION 

Diabetes is a disease assuming epidemic proportions, and the number of people developing the 

disease is growing every year. The kidney is affected in ~40% of diabetic patients, and diabetic 

nephropathy (DN) is the chief cause of end-stage renal disease (ESRD).
1
 Projections from Indian 

Council of Medical Research–India Diabetes study have shown that India possibly has 62.4 

million people with diabetes, making DN an important cause of renal failure.
2 

Microalbuminuria is a marker of DN, and it is regarded as the non-invasive indicator of early 

DN. Nevertheless, currently no technique can estimate who develops DN, before any damage 

ensues.
3
 Quantification of pathological kidney injury is difficult with the available clinical and 

laboratory investigations.
4
 Vascular endothelial growth factor (VEGF) A is highly expressed by 

podocytes in the glomerulus and provides essential maintenance signals for GEnC, including 

those for survival and regeneration, maintenance of fenestrations, and regulation of solute flux 

and protein passage. Systemic and glomerular vessels become more “leaky” in pathological 

conditions where VEGFA bioavailability is increased, such as cancer, retinal disease and early 

DN.
5 
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The metabolic and hemodynamic variations in diabetes disturb the glomerular filtration barrier, 

causing ultrastructural alterations of the glomeruli. Variations seen are fusion and detachment of 

podocyte foot processes, thickening of glomerular basement membrane (GBM), reduced 

endothelial cell glycocalyx, and accumulation of extracellular matrix in the mesangium and 

glomerulosclerosis, finally progressing to albuminuria and ESRD.
6
 The present study was 

conducted to assess VEGF and microalbuminuria in early diabetic nephropathy. 

 

MATERIALS & METHODS 

The present study comprised of 70 patients diagnosed with diabetic nephropathy of both genders. 

They were included in the study with their written consent. 

Demographic data such as name, age, gender etc. was recorded. All underwent routine 

hematological profile, blood sugar levels, urinalysis, blood urea and creatinine, serum 

electrolytes, and ultrasound imaging of the kidney. The concentration of VEGF 165 isoform was 

donenn urine and plasma using enzyme-linked immunosorbent assay (ELISA) by using a kit for 

human VEGF. The linear range of detection was 5 - 1500 pg / ml for the assay. Results were 

studied using chi- square test. P value less than 0.05 was considered significant. 

 

RESULTS 

Table I Distribution of patients 

Gender Males Females 

Number 40 30 

Table I shows that out of 70 patients, males were 40 and females were 30. 

 

Table II Comparison of parameters 

Parameters Normal albuminuria Microalbuminuria P value 

BUN (mg/dl) 15.4 23.9 0.02 

Creatinine (mg/dl) 0.79 0.80 0.94 

Albumin (g/dl) 4.25 4.08 0.81 

24 hours proteinuria (mg/dl) 294.2 512.6 0.01 

Microalbuminuria (mg/dl) 12.5 10.6.2 0.01 

Plasma VEGF (pg/mL) 924.5 852.6 0.04 

Urine VEGF (pg/mL) 61.4 126.4 0.02 

 

Table II, graph I shows that mean BUN (mg/dl) was 15.4 and 23.9, creatinine (mg/dl) was 0.79 

and 0.80, albumin (g/dl) was 4.25 and 4.08, 24 hours proteinuria (mg/dl) was 294.2 and 512.6, 

microalbuminuria (mg/dl) was 12.5 and 10.6.2, plasma VEGF (pg/mL) was 924.5 and 852.6 and 

urine VEGF (pg/mL) was 61.4 and 126.4 in patients with normal albuminuria and 

microalbuminuria respectively. The difference was significant (P< 0.05). 

 

 

 

 

 

 

 

 



Journal of Cardiovascular Disease Research 

ISSN: 0975-3583,0976-2833 VOL11, ISSUE 03, 2020  

134 
 

Graph I Comparison of parameters 

 
 

DISCUSSION 

Systemic endothelial dysfunction is an initiating step in the development of vascular damage in 

diabetes and is associated with microalbuminuria (urinary albumin secretion 30–300 mg/day). It 

is widely accepted that microalbuminuria indicates disruption of the glomerulus and is the 

earliest clinically detectable indicator of incipient diabetic nephropathy (DN).
7
 Glomerular 

endothelial cells (GEnCs) restrict the passage of protein across the highly specialized glomerular 

capillary wall via the luminal facing endothelial glycocalyx (eGLX), which consists of 

proteoglycans, glycosaminoglycans (GAGs), glycoproteins, and trapped soluble plasma 

proteins.
8
 GEnCs have transcellular fenestrations that form in attenuated areas of GEnC 

cytoplasm, which constitute 20–50% of the entire endothelial cell surface. Fenestrae are 

necessary for the high permeability of the glomerulus to water and small solutes. However, 

fenestrae are covered by eGLX, which is known to regulate vascular permeability by limiting the 

passage of charged macromolecules.
9
 The present study was conducted to assess VEGF and 

microalbuminuria in early diabetic nephropathy. 

In present study, out of 70 patients, males were 40 and females were 30. Dudhat et al
10

 included 

30 patients with 36 eyes scheduled for intraocular surgery. 19 patients were males and 11 were 

females. The mean age of the patients was 62.32+12.04 years. 24 hours before the surgery, blood 

samples were taken from the patients for the evaluation of blood glucose, HbA1c, and C-reactive 

protein (CRP). Out of 30 patients, 21 patients were diabetic whereas 9 patients were non-

diabetic. The subjects of the patients were grouped into two groups, Group A (diabetic patients) 

and Group B (non-diabetic patients). Group A consisted of 21 patients with 25 eyes in 

consideration for the study. Group B consisted of 9 with 10 eyes in consideration for the study. 

The samples of aqueous humor were collected just before the intraocular surgery under sterile 

conditions in the operating theatre. Results: The mean age of subjects in Group A was 63.21 + 

14.12 years and Group B was 65.23 + 12.61 years. The level of Aqueous VEGF in aqueous 

humor in Group A was 212.3+52.3 pg/ml and in Group B was 68.12+31.2 pg/ml. The HnA1c 
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level in the blood in Group A was 10.7 + 3.1 % and Group B was 5.1 + 1.3 %. The fasting 

glucose level in the blood of Group A was 182 + 48.21mg/dL and Group B was 98.21 + 7.2 

mg/dl. The results with respect to aqueous VEGF, HbA1c, and fasting Glucose were statistically 

significant.  

We observed that mean BUN (mg/dl) was 15.4 and 23.9, creatinine (mg/dl) was 0.79 and 0.80, 

albumin (g/dl) was 4.25 and 4.08, 24 hours proteinuria (mg/dl) was 294.2 and 512.6, 

microalbuminuria (mg/dl) was 12.5 and 10.6.2, plasma VEGF (pg/mL) was 924.5 and 852.6 and 

urine VEGF (pg/mL) was 61.4 and 126.4 in patients with normal albuminuria and 

microalbuminuria respectively. Cha et al
11

 investigated the effect of high glucose on the 

signaling and production of VEGF in rat mesangial cells in culture and measures the urinary 

VEGF level in patients with different stages of diabetic nephropathy. A high ambient glucose 

concentration in the culture medium increased VEGF mRNA expression and protein production 

within 3 h in a concentration-dependent manner. A protein kinase C (PKC) inhibitor and PKC 

down-regulation inhibited glucose-induced increases in VEGF production. Urinary excretion of 

VEGF significantly increased according to the degree of proteinuria in patients with diabetes. A 

weak but significant correlation was found between urinary VEGF excretion and the levels of 

serum creatinine, creatinine clearance, microalbuminuria, and proteinuria. 

Immunohistochemistry revealed marked differences in the extent of mesangial VEGF staining 

between diabetic and control kidneys. Pronounced up-regulation of VEGF was observed in the 

glomerular epithelial cell in the early phase of diabetic kidney disease, whereas widespread 

expression of VEGF was found in the tubular segments, especially the proximal segment, in 

advanced diabetic nephropathy. 

Kondaveeti et al
12

 randomly selected Uncontrolled Type 2DM (n = 75), controlled Type 2DM (n 

= 75) and healthy controls (n = 75). Their fasting venous blood samples were obtained for GA 

and serum creatinine, while their morning urine samples were obtained for detection of 

microalbuminuria. The mean GA, microalbuminuria and serum creatinine were the highest in 

Uncontrolled DM as compared to those in Controlled DM respectively. Microalbuminuria and 

GA had a significant correlation with the duration of diabetes.  

 

CONCLUSION 

Authors found that increased levels of GA and microalbuminuria reflected a quicker response to 

short – term changes in diabetes treatment and best glycaemic index in uncontrolled diabetes 

mellitus. 

 

REFERENCES 

1. Mason RM, Wahab NA. Extracellular matrix metabolism in diabetic nephropathy. J Am Soc 

Nephrol. 2003;14:1358-73.  

2. Vergouwe Y, Soedamah-Muthu SS, Zgibor J, Chaturvedi N, Forsblom C, Snell-Bergeon JK, 

et al. Progression to microalbuminuria in type 1diabetes: development and validation of a 

prediction rule. Diabetologia. 2010;53:254-62.  

3. Kouzuma T. Study of glycated amino acid elimination for an improved enzymatic glycated 

albumin measurement method. Clin Chim Acta. 2004; 346: 135-43. 

4. Jacobs NJ, Van Denmark PJ. Enzymatic determination of serum triglyceride. Biochem. 

Biophys.1960; 88:250-55.  

5. American Diabetes Association. Testing in Asymptomatic Patients. Diabetes Care. 

2011;34(Suppl 1):13-14.  

https://www.sciencedirect.com/topics/medicine-and-dentistry/mesangial-cell
https://www.sciencedirect.com/topics/medicine-and-dentistry/messenger-rna
https://www.sciencedirect.com/topics/medicine-and-dentistry/protein-kinase-c
https://www.sciencedirect.com/topics/medicine-and-dentistry/urinary-excretion
https://www.sciencedirect.com/topics/medicine-and-dentistry/proteinuria
https://www.sciencedirect.com/topics/medicine-and-dentistry/creatinine
https://www.sciencedirect.com/topics/medicine-and-dentistry/creatinine-clearance
https://www.sciencedirect.com/topics/medicine-and-dentistry/microalbuminuria
https://www.sciencedirect.com/topics/medicine-and-dentistry/upregulation


Journal of Cardiovascular Disease Research 

ISSN: 0975-3583,0976-2833 VOL11, ISSUE 03, 2020  

136 
 

6. Ghai R, Verma ND, Goel A, Bhatnagar MK, Kapoor P, Vashishta A. Microalbuminuria in 

non insulin dependent diabetes and essential hypertension: A marker of severe disease. J 

Assoc Physicians India. 1994;42:771-74. 

7. Chujo K, Shima K, Tada H, Oohasi T, Minakuchi J, Kawashima S. Indicators for blood 

glucose control in diabetics with end-stage chronic renal disease: GHB vs glycated albumin 

(GA). J Med Invest. 2006;53:223-28.  

8. Chalew S, McCarter R, Thomas J, Thomson J, Hempe J. A comparison of the glycosylation 

gap and haemoglobin glycation index in patients with diabetes. Journal of Diabetes and Its 

Complications. 2005; 19:218-22.  

9. Hudson PR, Child DF, Jones H, Williams CP. Differences in rates of glycation (glycation 

index) may significantly affect individual HbA1c results in type 1 diabetes. Annals of 

Clinical Biochemistry. 1999; 36:451-59.  

10. Dudhat B, Ramakrishna R, Parikh D, Deshpande S. Comparative Evaluation of Levels of 

Vascular Endothelial Growth Factors in Aqueous Humor in Diabetic and Non-Diabetic 

Patients. J Adv Med Dent Scie Res 2017;5(10):58-61. 

11. Cha DR, Kim NH, Yoon JW, Jo SK, Cho WY, Kim HK, Won NH. Role of vascular 

endothelial growth factor in diabetic nephropathy. Kidney International. 2000 Sep 

1;58:S104-12. 

12. Kondaveeti SB, Kumaraswamy D, Mishra S, Kumar A, Shaker IA. Evaluation of glycated 

albumin and microalbuminuria as early risk markers of nephropathy in type 2 diabetes 

mellitus. Journal of clinical and diagnostic research: JCDR. 2013 Jul;7(7):1280. 

 


