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ABSTRACT:  

Introduction: Adiponectin is an adipose tissue secreted protein and nephrin is a podocyte secreted protein. 

Both protein link with the mechanism involved in the pathophysiology of type 2 diabetes mellitus and 

nephropathy.   

Objectives: The present study aimed to evaluate the serum adiponectin and urinary nephrin for early detection 

of nephropathy in patients with type 2 diabetes mellitus.  

Methods: This case control study using serum samples obtained from 160 participants, controls (40), normo 

albuminuria (40), micro albuminuria (40), macro albuminuria (40). This biochemical, clinical, and 

experimental parameter were analysed statistical analysis were done by SPSS 20.0 software.  

Results: Serum adiponectin and urinary nephrin levels in type 2 diabetes mellitus groups are very high and 

significant when compared to controls. The urinary nephrin and serum adiponectin levels significant positively 

corelated with urinary albumin creatinine ratio and significant and negatively corelated with eGFR 

(P=0.001**). The ROC curve analysis reviled the serum adiponectin and urinary nephrin very high in 

significant at area under curve with sensitivity (100.00 and 77.50) and specificity (100.00 and 100.00) with P 

value 0.001**.  

Conclusions: Based on the study findings the serum adiponectin determination beneficial for the patients with 

type 2 diabetes mellitus. The measurement of urinary nephrin served as an early predictable and prognostic 

marker for nephropathy in patients with type 2 diabetes mellitus.    

 

1. Introduction 

Type 2 Diabetes mellitus (T2DM) is a global health issue 

due to numerous variables, including aging, population 

growth, sedentary lifestyles, and the adoption of western 

lifestyles, may be connected to this. Multi-system 

involvement brought on by reduced insulin sensitivity 

and ensuing hyperglycemia is a hallmark of T2DM (1-

3). Diabetic Nephropathy (DN), cardiomyopathy, 

retinopathy, neuropathy, and other problems are 

frequently caused by abnormalities in the vascular 

architecture that occur in people with T2DM. One of the 

main micro vascular complications of T2DM is 

nephropathy. Microalbuminuria is one of the first clinical 

manifestations of DN. The recent studies were reported 

that it is not sensitive and specific marker for 

nephropathy because it has lot of flows include it is 

elevated in other disease condition, T2DM with 

normoalbuminuria patients showed advanced renal 

pathophysiological changes in their biopsy and many of 

microalbuminuria patients revert back to 

normoalbuminuria. Since there is a need for marker to 

predict early onset of nephropathy in patients with 

T2DM (4).  

Adiponectin is an adipocytokine it acts as an insulin 

sensitizer, anti-diabetic and anti-atherogenic properties. 

These include the reduction of monocyte adhesion to 
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endothelial cells, the suppression of macrophage 

oxidised low density lipoprotein uptake through 

scavenger receptors, the reduction of macrophage-to-

foam cell transformation, and the inhibition of vascular 

smooth muscle cell migration and proliferation (5-8).   

According to recent clinical studies, patients with T2DM 

have lower plasma adiponectin levels than controls and 

reported there is no relation between T2DM and 

nephropathy (9-10). The numerous studies found that 

patients with DN had higher serum levels of adiponectin, 

and other studies looked into the possibility of using 

these levels as an early predictor of microvascular 

complications in patients with T2DM, particularly in 

those with diabetic nephropathy. However, previous 

studies reported there is a connection between insulin 

resistance (IR) and adipose dysfunction has been 

established, also there is still controversy regarding the 

direct relationship between adiponectin levels and 

kidney problems (11-14).  

Nephrin, a 180 KD transmembrane protein, is a crucial 

part of glomerular podocyte structure.  Glomerular 

podocytes express it and it is a member of the 

immunoglobulin superfamily of cell adhesion receptors. 

Numerous studies observed the nephrinuria has been 

identified as a promising early indicator of glomerular 

damage (15-16). Urinary nephrin has been extensively 

researched as a glomerular damage biomarker for the 

identification of glomerular damage (17).    These studies 

showed that urine nephrin levels correspond with the 

severity of the disease, that glomerular injury may occur 

regardless of proteinuria, and that nephrinuria is 

frequently identified before proteinuria/albuminuria (18-

19). Urinary nephrin diagnostic accuracy in identifying 

glomerular injury in patients with both acute and long-

term renal injury has not yet been thoroughly examined 

and analyzed. This study designed to evaluate the 

association of serum adiponectin and urinary nephrin for 

identification of nephropathy in patients with type 2 

diabetes mellitus.  

2. Objectives 

The present study aimed to evaluate the serum 

adiponectin and urinary nephrin for early detection 

of nephropathy in patients with type 2 diabetes 

mellitus.  

 

 

3. Methods 

This case control study conducted in type 2 diabetes 

mellitus patients with and without nephropathy. The 

study subjects were recruited after approval of 

Institutional Ethics Committee (IEC), Department of 

Biochemistry and Medicine, Raichur Institute of Medical 

Sciences, Raichur, Karnataka, India. This case control 

study included 160 subjects, sub divided into controls 

(n=40), T2DM patients with normo albuminuria (n=40), 

micro albuminuria (n=40), macro albuminuria (n=40). 

The subjects were included after obtaining informed 

consent form. The patients were diagnosed according to 

American Diabetic Association criteria (20-21) and sub 

grouped based on micro albumin levels as per kidney 

diseases improvement global outcomes criteria (22). The 

controls should not have any illness were included. The 

subject with known history of liver, thyroid, renal, other 

types of diabetes, cardio vascular, pregnant and lactating 

women were excluded.  

Biochemical parameters like blood sugars, lipid profile, 

HbA1c, urinary albumin creatinine were determined by 

using laboratory standard methods. The urinary nephrin 

and serum adiponectin was analyse by using enzyme 

linked immunosorbent assay. The data were statistically 

expressed as mean ± standard deviation. The statistical 

analysis was done by using SPSS version 20.0 software.  

4. Results 

The age, BMI, blood sugars, dyslipidemia glycated 

Hemoglobin, albumin creatinine ratio significantly very 

high in patients with T2DM when compared to controls 

(P=0.001**). Along with that the T2DM patients show 

drastically decreased levels of eGFR when compared to 

controls (P=0.001**). Additionally, the urinary nephrin 

and serum adiponectin levels were significantly very 

high in patients with T2DM when compared to controls 

(P=0.001**) (Table 1).   

The age, BMI, blood sugars, dyslipidemia glycated 

Hemoglobin, significantly very high in T2DM patients 

with normo, micro and macro albuminuria when 

compared to controls (P=0.001**). We also observed, 

the T2DM patients with micro and macro albuminuria 

show drastically increased levels of albumin creatinine 

ratio when compared to T2DM patients with normo 

albuminuria and controls (P=0.001**). Along with that 

the T2DM patients with micro and macro albuminuria 
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show drastically decreased levels of eGFR when 

compared to T2DM patients with normo albuminuria and 

controls (P=0.001**). Additionally, the urinary nephrin 

and serum adiponectin levels were significantly very 

high in T2DM patients with normo, micro and macro 

albuminuria when compared to controls (P=0.001**) 

(Table 2).   

The urinary nephrin were significant and positively 

corelated with BMI, blood sugars, total cholesterol, TGL, 

VLDL, LDL, urinary albumin creatinine ratio and serum 

adiponectin (P=0.001**) and also the urinary nephrin 

negatively corelated with HDL, and eGFR, respectively 

P value is 0.001**. The serum adiponectin were 

significant and positively corelated with BMI, blood 

sugars, total cholesterol, TGL, VLDL, LDL, urinary 

albumin creatinine ratio and urinary nephrin 

(P=0.001**) and also the serum adiponectin negatively 

corelated with HDL, and eGFR, respectively P value is 

0.001** (Table 3).   

A serum adiponectin and urinary nephrin showed very 

high significant at area under curve (1.000 and 0.893) 

with specificity (100.00 and 100.00) and sensitivity 

(100.00 and 77.50), respectively P value is <0.0001. 

Additionally, we also observed the urinary albumin 

creatinine ratio and eGFR not shown significant at area 

under curve (0.708 and 0.537) with specificity (67.50 and 

40.00) and sensitivity (70.00 and 85.00), respectively P 

value is 0.3634 and 0.5802 (Table 4).  

The eGFR levels significant and drastically decreased in 

T2DM patients with micro and macro albuminuria when 

compared to T2DM patients with normo albuminuria and 

controls (Figure 2). 

The albumin creatinine ratio levels significant and 

drastically increased in T2DM patients with micro and 

macro albuminuria when compared to T2DM patients 

with normo albuminuria and controls (Figure 3). 

The urinary nephrin levels significant and drastically 

increased in T2DM patients with normo, micro and 

macro albuminuria when compared to controls (Figure 

4). 

The serum adiponectin levels significant and drastically 

increased in T2DM patients with normo, micro and 

macro albuminuria when compared to controls (Figure 

5). 

5. Discussion 

In the current investigation, type 2 diabetes mellitus 

patients with micro-albuminuria had significantly higher 

serum adiponectin concentrations. The adiponectin 

levels also showed a slight and statistically significant 

connection with FBS, HDL and HbA1c (23-24). The 

correlation analysis revealed that micro-albuminuria was 

a separate predictor of adiponectin levels, and that there 

was a substantial positive correlation between 

adiponectin levels and the urinary albumin creatinine 

ratio. The other studies suggested that elevated 

adiponectin levels could predict death and the 

development of chronic kidney disease to dialysis. The 

higher synthesis of and elevated adiponectin levels 

indicate the renal insufficiency (25-26). Adenosine 

monophosphate activated protein kinase in the renal 

glomerulus is activated by adiponectin, according to 

multiple studies. In diabetic nephropathy, a rise in 

adiponectin may be a preventive mechanism meant to 

enhance endothelial function, lower oxidative stress, and 

decrease inflammation. 

Another recent study discovered that in individuals with 

type 2 diabetes mellitus shown significant increased 

adiponectin levels were positively correlated albumin 

excretion rate (AER) (27). Additionally, adiponectin 

elevation in diabetic patients may be physiological to 

prevent tubular injury and inflammatory cell infiltration 

into the tubulo-interstitial area. The plasma adiponectin 

levels were inversely correlated with eGFR and were 

much greater in individuals T2DM with renal diseases.  

Additionally, another recent study discovered a 

significant correlation between elevated adiponectin 

levels and micro and macroalbuminuria observed in 

T2DM patients when compare to T2DM with 

normoalbuminuria and healthy controls. 

According to this analysis, urine nephrin has a very high 

diagnostic accuracy in individuals with both acute and 

chronic renal injury, suggesting that it may be a possible 

predictor of early glomerular impairment. The urinary 

nephrin has, in fact, shown promise as a marker for early 

glomerular injury in a number of studies (28-29). It may 

also be a helpful routine diagnostic marker that can be 

used either by itself or in conjunction with other novel 

markers, such as cell cycle arrest markers and neutrophil 

gelatinase-associated lipocalin, to predict early kidney 

injury.   
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The present study measured urinary nephrin found that 

patients with higher urine albumin levels had 

considerably higher levels of the protein.  Similarly, 

additional research has demonstrated that urinary 

nephrin rose linearly as the illness worsened, indicating 

that measuring nephrin may be a helpful indicator of the 

development of glomerular damage (30). According to 

current standards, albuminuria is a sign of glomerular 

nephropathy.  However, as glomerular structural damage 

occurs before microalbuminuria, this has limits in terms 

of timing for early nephropathy identification.  While 

albuminuria has been independently and significantly 

linked to the development of ESKD, ACR is generally 

recognized for the classification of glomerular damage 

and chronic kidney disease in terms of specificity (31).   

The included studies demonstrated a positive correlation 

between nephrinuria and elevated albumin and 

hyperglycemia levels in the urine. But a significant 

percentage of diabetic patients with normoalbuminuria 

also had nephrinuria. Considering that hyperglycemia is 

anticipated to worsen renal vasculature and the 

glomerular filtration barrier over time, nephrinuria may 

serve as an early warning sign of renal impairment (32).  

Even while not all diabetes individuals who have 

nephrinuria go on to develop kidney disease, nephrinuria 

can serve as a warning sign for the need for interventional 

measures in this susceptible group as well as an early 

indicator of glomerular damage before it develops into 

fulminant renal disease or injury.  The results of this 

meta-analysis indicated that urinary nephrin may be a 

promising biomarker of glomerular injury.  

6. Conclusion  

Based on the study findings the serum adiponectin 

determination beneficial for the patients with type 2 

diabetes mellitus. The measurement of urinary nephrin 

served as an early predictable and prognostic marker for 

nephropathy in patients with type 2 diabetes mellitus.  
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Table 1: Comparison of routine biochemical, clinical and experimental variables  between controls and T2DM cases 

Parameter 

 

 

Control T2DM Cases P-Value 

Mean ± SD Mean ± SD 

Age (years) 45.03 ± 6.17 49.83 ± 7.18 0.001** 

BMI (kg/m2) 21.54 ± 1.33 31.69 ± 6.59 0.001** 

FBS (mg/dL) 79.55 ± 7.12 167.67 ± 29.29 0.001** 

eGFR 

(ml/min) 

92.51 ± 9.03 43.84 ± 36.10 0.001** 

Total 

cholesterol 

(mg/dL) 

164.13 ± 13.31 255.93 ± 63.74 0.001** 

TGL (mg/dL) 121.45 ± 17.43 191.63 ± 51.46 0.001** 

HDL (mg/dL) 46.33 ± 6.45 33.17 ± 7.67 0.001** 

VLDL 

(mg/dL) 

21.77 ± 4.38 39.53 ± 10.53 0.001** 

LDL (mg/dL) 87.71 ± 10.72 182.89 ± 61.96 0.001** 

HbA1c (%) 4.39 ± 0.77 8.85 ± 2.51 0.001** 

Albumin 

Creatinine 

Ratio (mg/g 

creatinine ) 

15.42 ± 4.75 341.39 ± 328.32 0.001** 

Urinary 

Nephrin 

(ng/mL) 

0.89 ± 0.35 4.98 ± 2.22 0.001** 

Serum 

adiponectin 

(mg/L) 

8.69 ± 1.18 95.62 ± 46.60 0.001** 
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Table 2: Comparison of routine biochemical, clinical and experimental variables between controls and T2DM cases

  

Parame

ter 

Control T2DM with 

Normo 

Albuminuria 

T2DM with Micro 

Albuminuria 

T2DM with 

Macro 

Albuminuria 

P - 

value 

Mean ± SD Mean ± SD Mean ± SD Mean ± SD 

Age 

(years) 

45.03 ± 6.17 42.73 ± 4.16 50.83 ± 4.20 55.95 ± 5.59 0.001** 

BMI 

(kg/m2) 

21.54 ± 1.33 23.60 ± 1.23 34.69 ± 3.71 36.78 ± 3.75 0.001** 

FBS 

(mg/dL) 
79.55 ± 7.12 141.93 ± 11.23 162.03 ± 14.88 199.05 ± 23.41 0.001** 

eGFR 

(ml/min

) 

92.51 ± 9.03 92.59 ± 9.74 26.92 ± 10.07 12.02 ± 3.15 0.001** 

Total 

cholest

erol 
(mg/dL) 

164.13 ± 13.31 175.03 ± 14.17 281.03 ± 14.29 311.73 ± 37.94 0.001** 

TGL 
(mg/dL) 

121.45 ± 17.43 131.28 ± 21.16 201.00 ± 22.44 242.60 ± 25.25 0.001** 

HDL 
(mg/dL) 

46.33 ± 6.45 39.28 ± 7.19 32.12 ± 5.42 28.13 ± 5.76 0.001** 

VLDL 

(mg/dL

) 

21.77 ± 4.38 27.45 ± 2.93 41.05 ± 5.49 49.78 ± 6.39 0.001** 

LDL 
(mg/dL) 

87.71 ± 10.72 104.33 ± 13.44 207.20 ± 17.10 237.15 ± 35.84 0.001** 

HbA1c 

(%) 

4.39 ± 0.77 6.89 ± 0.40 7.89 ± 1.05 11.76 ± 2.10 0.001** 

Albumi

n 

Creatini

ne Ratio 

(mg/g 

creatinin

e ) 

15.42 ± 4.75 19.13 ± 4.32 237.06 ± 35.59 767.99 ± 152.6

3 

0.001** 

Urinary 

Nephri

n 

(ng/mL

) 

0.89 ± 0.35 3.10 ± 1.52 4.66 ± 1.41 7.20 ± 1.39 0.001** 

Serum 

adipone

ctin 

(mg/L) 

8.69 ± 1.18 41.70 ± 5.03 97.07 ± 12.46 148.09 ± 25.24 0.001** 
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Table 3: correlation of Urinary Nephrin, serum 

Adiponectin, and other study variables 

Parameter Urinary 

Nephrin 

Serum 

Adiponectin 

r P-

Value 

r P-

Value 

BMI 

(kg/m2) 

0.85 0.001** 0.72 0.001** 

FBS 

(mg/dL) 
0.88 0.001** 0.82 0.001** 

eGFR 

(ml/min) 
-

0.90 

0.001** -

0.86 

0.001** 

Total 

cholesterol 
(mg/dL) 

0.92 0.001** 0.84 0.001** 

TGL 
(mg/dL) 

0.87 0.001** 0.92 0.001** 

HDL 
(mg/dL) 

-

0.72 

0.001** -

0.74 

0.001** 

VLDL 
(mg/dL) 

0.88 0.001** 0.80 0.001** 

LDL 
(mg/dL) 

0.90 0.001** 0.88 0.001** 

HbA1c (%) 0.84 0.001** 0.76 0.001** 

Albumin 

Creatinine 

Ratio (mg/g 

creatinine) 

0.86 0.001** 0.94 0.001** 

Urinary 

Nephrin 

(ng/mL) 

1 0.001** 0.83 0.001** 

Serum 

adiponectin 

(mg/L) 

0.83 0.001** 1 0.001** 

 

Table 4: ROC curve analysis for prediction of 

Nephropathy in T2DM patients with Normo 

Albuminuria and Controls 

Para

meter 

A

U

C 

95

% 

CI  

   

Fo

r     

Cu

t of  

 

Val

ues 

Sensi

tivity 

Speci

ficity 

P -

Val

ue 

  

Va

lue 

 

eGFR 

(ml/m

in) 

0.5

37 
0.4

22 

to 

0.6

49 

0.2

500 

85.00 40.00 0.58

02 

Seru

m 

adipo

nectin 

(mg/L

) 

1.0

00 

0.9

55 

to 

1.0

00 

1.0

000 

100.0

0 
100.0
0 

<0.0

001 

Albu

min 

Creati

nine 

Ratio 

(mg/g 

creati

nine) 

0.7
08 

0.5

96 

to 

0.8

05 

0.3

750 

70.00 67.50 0.36
34 

Urina

ry 

Nephr

in 

(ng/m

L) 

0.8

93 

0.8

04 

to 

0.9

51 

0.7

750 

77.50 100.0

0 

<0.0

001 

 

Figure 1: Participants of the study 
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Figure 2: The eGFR levels in controls and T2DM with 

normo, micro and macro albuminuria 

 

Figure 3: The albumin creatinine ratio levels in 

controls and T2DM with normo, micro and macro 

albuminuria 

 

Figure 4: The urinary nephrin levels in controls and 

T2DM with normo, micro and macro albuminuria 

 

Figure 5: The serum adiponectin levels in controls 

and T2DM with normo, micro and macro 

albuminuria 
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