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Abstract 

Background: Diabetic nephropathy is one of the microvascular complications 

seen in chronic cases of diabetes mellitus. Around 20-40% cases of diabetes 

mellitus become the victim of diabetes nephropathy. It is expressed in liver 

and encoded by Energy Homeostasis Associated (Enho) gene consist of 76 

amino acid residues. The study is aimed to study the serum adropin, insulin 

and urinary microalbumin in diabetic nephropathy patients. Materials and 

Methods: This was the hospital-based cross-sectional study conducted in the 

Rama Medical College after getting the ethical approval from the institutional 

ethics board of the Department of Biochemistry. One hundred and three (103) 

diabetic nephropathy and 101healthy controls were enrolled in the study. 

Serum adropin and insulin levels were estimated using Enzyme Linked 

Immunoassay (ELISA) method. The urinary microalbumin was measured 

using immunoturbidimetric method. Result: Comparison of variables between 

the groups revealed the significant difference in serum adropin, insulin, and 

urinary microalbumin (P value: <0.05) between diabetic nephropathy and 

healthy controls. Serum adropin was significantly correlated with serum 

insulin level in the nephropathy group (r=0.85, P value: 0.03). However, no 

significant correlation was seen with urinary microalbumin level (r=0.67, P 

value: 0.45) in the diabetic nephropathy group. Conclusion: Serum adropin 

was decreased in diabetic nephropathy in comparison to healthy subjects. 

Urinary microalbumin level was not significantly correlated with serum 

adropin level. The positive correlation of serum adropin with insulin showed 

that adropin may fluctuate in serum along with serum insulin levels. 

 
 

 

INTRODUCTION 
 

Diabetes mellitus is one of the endocrine disorders 

associated with hyperglycemia and disturbances in 

carbohydrate, fat, and protein metabolism.[1] 

Diabetic nephropathy is one of the microvascular 

complications seen in chronic cases of diabetes 

mellitus. Around 20-40% of cases of diabetes 

mellitus become the victim of diabetes 

nephropathy.[2] Moreover, hypertension and 

hyperglycemia may contribute to renal injury in 

Diabetic patients.[3] 

Adropin is a protein hormone, identified inthe liver 

of mice. It is expressed in the liver and encoded by 

Energy Homeostasis Associated (Enho) gene 

consists of 76 amino acid residues.[4] Adropin is 

involved in glucose homeostasis, increased 

adiposity, and insulin sensitivity.[4] Some studies 

have shown the reduction of serum adropin levels in 

Type 2 Diabetes Mellitus (T2DM) patients.[5]  The 

serum adropin was elevated in rats that are induced 

diabetes mellitus by Streptozotocin in comparison to 

the control rats.[6] 

T2DM is characterized by insulin resistance and 

beta cell failure. Obesity also plays the role in 

insulin resistance, which leads to hyperinsulinemia 

and finally T2DM.[7,8]Firstly, the serum insulin level 

is found to be increased in obese patients before 

they become diabetic. Measurement of serum 

insulin mirrors the status of insulin resistance, the 

therapeutic application of insulin, and future 

complications in diabetic patients.[9] 
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Diabetic Nephropathy (DN) reduces the life 

expectancy of diabetic patients and 

Microalbuminuria is an early biomarker of diabetic 

nephropathy.[10] Microalbuminuria is considered 

positive when the albumin to creatinine ratio (ACR) 

is 30-300mg/g creatinine in two of three tests within 

a three to six months period in a spot urine 

sample.[11,12] 

The current study aimed to find out the comparison 

of adropin, insulin, and urinary microalbumin 

between healthy controls and diabetic nephropathy 

patients. In addition, the correlation of serum 

adropin level with serum insulin level, urinary 

microalbumin, and other parameters of sugar profile 

was carried out. 

 

MATERIALS AND METHODS 

 

This was the hospital-based cross-sectional study 

conducted in the Rama Medical College after 

getting ethical approval from the institutional ethics 

board of the Department of Biochemistry. One 

hundred and three (103)diabetic nephropathy and 

101healthy controls were enrolled for the study after 

taking verbal and written consent. Serum adropin 

and insulin levels were estimated using Enzyme-

Linked Immunoassay (ELISA) method. The urinary 

microalbumin was measured using the 

immunoturbidimetric method. 

All the data were entered in Microsoft Excel version 

2010 and converted into Statistical Package of 

Social Sciences (SPSS) version 22. The Chi-square 

test was used to compare the categorical data. An 

Independent t-test was used to compare the mean 

between the two groups. Pearson correlation was 

used to find out the correlation between the 

variables. A p value of less than 0.05 and a 95% 

confidence interval were considered statistically 

significant. 

 

RESULTS 

 

The current study investigated the serum adropin, 

insulin, and urinary microalbumin in diabetic 

nephropathy population and healthy controls. We 

had 103 diabetic nephropathy populations out of 

which 48 were female and 55 were male. Similarly, 

in healthy controls 44 were female and 57 were 

male patients as illustrated in [Figure 1]. 

 

 
Figure 1: Distribution of population based on gender 

 

Comparison of variables between the groups 

revealed the significant difference in serum adropin, 

insulin, and urinary microalbumin (P value: <0.05) 

between diabetic nephropathy and healthy controls 

as illustrated in [Table 1]. 

[Table 2] illustrates the correlation of serum adropin 

with insulin, microalbumin, and other variables in 

the Diabetic nephropathy population. Serum adropin 

was significantly correlated with serum insulin level 

in the nephropathy group (P value: 0.03). However, 

no significant correlation was seen with urinary 

microalbumin level (P value:0.45). 

Table 1: Comparison of variables between diabetic nephropathy and healthy controls 

S.No. Variables  Diabetic nephropathy (n=103) Healthy controls (n=101) P value* 

1. Age (years) 51.340±11.47 54.34±8.42 0.02* 

2. Adropin (ng/mL) 5.93±3.018 12.75±3.92 0.00* 

3. BSF (mg/dL) 189.47 ± 74.08 83.75 ± 15.52 0.00* 

4. BSPP (mg/dL) 317.17±82.57 131.34±23.36 0.00* 

5. HbA1C (%) 10.71±7.41 5.27±0.51 0.00* 

6. Insulin (ng/mL) 30.71±11.21 10.43±20.36 0.02* 

7. Microalbumin (mg/g Creatinine) 61.463±24.0183 18.27±4.50 0.00* 
 

 

Table 2: Correlation of variables with serum adropin level in the Diabetic nephropathy population 

S.no. Variables  r P* value 

1. BSF -0.08 0.5 

2. BSPP -0.20 0.16 

3. HbA1C -0.10 0.48 

4. Insulin 0.85 0.03* 

6. Microalbumin 0.67 0.45 

 

Table 3: Correlation of serum adropin with other variables 

S.no. Variables  r P value 

1. BSF 0.25 0.00* 

2. BSPP -0.07 0.47 

3. HbA1C 0.25 0.01* 

4. Insulin 0.01 0.89 

5. Microalbumin 0.06 0.50 
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The correlation analysis was also done in healthy 

controls to reveal the correlation of serum adropin 

with different variables as illustrated in [Table 3]. 

The correlation analysis revealed the significant 

correlation of serum adropin with fasting blood 

glucose (r=0.25, P value:0.00), and glycated 

hemoglobin (r=0.25, P value: 0.01). However, there 

was no significant correlation of serum adropin with 

serum insulin level (r=0.01, P value: 0.89) and 

urinary microalbumin (r= 0.06, P value: 0.50). 

 

DISCUSSION 
 

The current study revealed a significant reduction of 

serum adropin in diabetic nephropathy patients in 

comparison to the healthy controls. Zang H et al 

also revealed a similar type of results; they reported 

the median serum adropin 5.5 and 3.8 respectively 

in healthy controls and diabetic nephropathy 

group.[13]From the animal model studies, adropin 

has been reported as a regulator of insulin sensitivity 

and glucose tolerance.[4,14] 

Our study also reported asignificant positive 

correlation of serum adropin with insulin in the 

diabetic nephropathy group (r=0.85, P value: 0.03). 

There was no significant correlation betweenserum 

adropin with urinary microalbumin (r=0.67, P value: 

0.45).A study by Hu W and Chen Li reported a 

significant negative correlation between serum 

adropin with albumin creatinine ratio, which 

contradicts our study.[15] 

The precise role of adropin in the pathogenesis of 

diabetic nephropathy is unknown.Akcilar R et al 

reported that adropin decreases the expression of 

tumor necrosis factor-alpha (TNFα) and interleukin 

6 (IL6) in the pancreas of diabetic rats.[16] Our study 

revealed a significantly increased serum insulin 

level in the diabetic nephropathy population. It has 

been reported that insulin resistance may occur 

which leads to an elevation of serum insulin levels. 

Mack R reported the importance of the estimation of 

insulin in diabetic patients.[9] 

 

CONCLUSION 
 

From our study, serum adropin was decreased in 

diabetic nephropathy in comparison to healthy 

subjects. Urinary microalbumin level was not 

significantly correlated with serum adropin level. 

The positive correlation of serum adropin with 

insulin showed that adropin may fluctuate in serum 

along with serum insulin levels.   

 

 

 

 

Acknowledgement 

All the faculty members and laboratory staffs of 

Rama Medical College are strongly acknowledged. 

Moreover, the patients who participated in our study 

are also acknowledged. 

 

REFERENCES 
 
1. American Diabetes Association. Diagnosis and classification 

of diabetes mellitus. Diabetes Care. 2005;28 Suppl 1:S37-42. 
doi: 10.2337/diacare.28.suppl_1.s37.  

2. Ritz E, Rychlík I, Locatelli F, Halimi S. End-stage renal 

failure in type 2 diabetes: A medical catastrophe of 
worldwide dimensions. Am J Kidney Dis. 1999;34(5):795-

808. doi: 10.1016/S0272-6386(99)70035-1.  

3. Satirapoj B. Nephropathy in diabetes. Adv Exp Med Biol. 
2013;771:107-122 

4. Kumar KG, Trevaskis JL, Lam DD, Sutton GM, Koza RA, 

Chouljenko VN, et al. Identification of adropin as a secreted 

factor linking dietary macronutrient intake with energy 

homeostasis and lipid metabolism. Cell Metab. 

2008;8(6):468-81. doi: 10.1016/j.cmet.2008.10.011.  
5. Wu L, Fang J, Chen L, Zhao Z, Luo Y, Lin C, et al. Low 

serum adropin is associated with coronary atherosclerosis in 
type 2 diabetic and non-diabetic patients. Clin Chem Lab 

Med. 2014;52(5):751-8. doi: 10.1515/cclm-2013-0844.  

6. Ganesh Kumar K, Zhang J, Gao S, Rossi J, McGuinness OP, 
Halem HH, et al. Adropin deficiency is associated with 

increased adiposity and insulin resistance. Obesity (Silver 

Spring). 2012;20(7):1394-402. doi: 10.1038/oby.2012.31.  
7. Pinhas-Hamiel O, Dolan LM, Daniels SR, Standiford D, 

Khoury PR, Zeitler P. Increased incidence of non-insulin-

dependent diabetes mellitus among adolescents. J Pediatr. 
1996;128(5 Pt 1):608-15. doi: 10.1016/s0022-

3476(96)80124-7.  

8. Fagot-Campagna A, Pettitt DJ, Engelgau MM, Burrows NR, 
Geiss LS, Valdez R, et al. Type 2 diabetes among North 

American children and adolescents: an epidemiologic review 

and a public health perspective. J Pediatr. 2000;136(5):664-
72. doi: 10.1067/mpd.2000.105141.  

9. Mack R, Skurnick B, Sterling-Jean Y, Pedra-Nobre M, Bigg 

D. Fasting insulin levels as a measure of insulin resistance in 
Americanblacks. J Appl Res Clin Exp Ther. 2004;4:90-4. 

10. Battisti WP, Palmisano J, Keane WE. Dyslipidemia in 

patients with type 2 diabetes. relationships between lipids, 
kidney disease and cardiovascular disease. Clin Chem Lab 

Med. 2003;41(9):1174-81. doi: 10.1515/CCLM.2003.181.  

11. Pippitt K, Li M, Gurgle HE. Diabetes Mellitus: Screening 
and Diagnosis. Am Fam Physician. 2016;93(2):103-9.  

12. Li S, Li S, Ding J, Zhou W. Visceral fat area and body fat 

percentage measured by bioelectrical impedance analysis 
correlate with glycometabolism. BMC Endocr Disord. 

2022;22(1):231. doi: 10.1186/s12902-022-01142-z.  

13. Zang H, Jiang F, Cheng X, Xu H, Hu X. Serum adropin 
levels are decreased in Chinese type 2 diabetic patients and 

negatively correlated with body mass index. Endocr J. 

2018;65(7):685-691. doi: 10.1507/endocrj.EJ18-0060.  
14. Ganesh Kumar K, Zhang J, Gao S, Rossi J, McGuinness OP, 

Halem HH, et al. Adropin deficiency is associated with 

increased adiposity and insulin resistance. Obesity (Silver 
Spring). 2012;20(7):1394-402. doi: 10.1038/oby.2012.31.  

15. Hu W, Chen L. Association of Serum Adropin 

Concentrations with Diabetic Nephropathy. Mediators 
Inflamm. 2016;2016:6038261. doi: 10.1155/2016/6038261.  

16. Akcilar R, Kocak FE, Simsek H, Akcilar A, Bayat Z, Ece E, 

et al. Antidiabetic and hypolipidemic effects of adropinin 
streoptozotocin-induced type 2 diabetic rats. Bratisl Lek 

Listy. 2016;117(2):100-5. doi: 10.4149/bll_2016_020. 

 


