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Evaluation of serum adiponectin levels in diabetic nephropathy
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A B S T R A C T

Introduction: Diabetic nephropathy is one of the major microvascular complications of diabetes mellitus.
Adiponectin is an adipose tissue-derived cytokine that was identified in a human adipose tissue cDNA
library. Serum adiponectin levels are found to be reduced in various pathological states including obesity,
diabetes mellitus, ischaemic heart disease and arteriosclerosis obliterans and elevated in end stage renal
diseases. Objective: to assess the level of plasma adiponectin as an early predictor of microvascular
complications in patients with type 2 diabetes mellitus.
Methods: 44 patients with type 2 diabetes recruited from outpatient diabetes clinic in Kasr Alainy
hospital. All patients were subjected to full laboratory work-up including: Fasting blood glucose and Post
prandial blood glucose, Glycated haemoglobin A1C, Serum creatinine, Serum total cholesterol,
Triglycerides, Low density lipoprotein, High density lipoprotein, C-reactive protein titre, serum
adiponectin and Urinary albumin/creatinine (UAC) ratio.
Results: The present study demonstrated that serum adiponectin concentrations had significant positive
correlation with UAC ratio (r = 0.534, p = 0.0001). Adiponectin levels showed significant positive
correlation in patients with diabetes and hypertension with microalbumiuria (p = .001) or normoalbu-
miuria (p = 0.004).
Conclusion: Serum adiponectin level can be a good predictor of diabetic nephropathy in patients with
type 2 diabetes mellitus.
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1. Introduction

Type 2 diabetes mellitus (T2D) is a wide-world health problem.
It is estimated that the prevalence of T2D is going to be increasing
in the following 2 decades [1]. Diabetes is a rapidly rising health
issue in Egypt where the prevalence of T2D was tripled in the last 2
decades to reach around 15.6% of all adults above 20–79 years [2].
This may be related to a wide variety of factors like aging,
overpopulation, sedentary life and western life style adoption [3].
T2D is characterized by multi-systems involvement caused by
decreased sensitivity to insulin and subsequent hyperglycaemia.
Diabetic complications often develop due to abnormalities in the
vascular architecture leading to nephropathy, cardiomyopathy,
retinopathy, neuropathy and other complications [4]. Diabetic
nephropathy is a major microvascular complication of diabetes
mellitus. One of the earliest clinical signs of diabetic nephropathy
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is an elevated urinary albumin excretion, referred to as micro-
albuminuria [5].

Increased vascular complications were found to be related to
adipocytokines like adiponectin, leptin and tumor necrosis factor.
They influence glucose and lipid metabolism and inflammatory
processes. Studies have shown that different adipokines have
different levels in each type of microangiopathy [6]. Adiponectin is
an adipose tissue-derived cytokine and it is the most abundant
adipokine. Adiponectin was found to have anti-atherogenic and
anti-diabetic functions as it serves as insulin sensitizers [7]. It plays
a vital role in metabolic syndrome and was found to have
protective effect against cardiovascular diseases [8]. Several
studies reported decreased adiponectin in obesity as fats
accumulate and adipocytes enlarge and in insulin resistance and
T2D as well. It has also been linked to occurrence of macrovascular
complications and coronary artery disease [9].

On the other hand, despite the identification of the link
between insulin resistance (IR) and adipose dysfunction, yet the
direct effect and the serum levels of adiponectin on microvascular
complications is controversial and still to be studied [10,11].
Several studies revealed increased levels of adiponectin in patients
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Table 1
Laboratory data in the participants.

Laboratory test in 44 patients Range Mean � SD

Blood sugar tests:
� FBG (mg/dl)
� PP blood glucose (mg/dl)
� A1C

77–258 144.9 � 49.48
130–382 237 � 62.4
4.5–13.3 7.78 � 2.01

Lipid profile:
� Total cholesterol
� TGS.
� HDL.
� LDL.

81–299 207.2 � 40.84
49–352 180.6 � 62.11
15–165 46.19 � 20.55
30.2–199 124.1 � 36.84

Kidney function test:
� Serum creatinine
� A/C ratio

0.50–1.23 1.03 � 0.3
1.20–295 102.1 � 101.04

Other tests:
� CRP.
� Serum uric acid

0.60–11.2 6.14 � 3.81
4–10.6 5.81 � 1.11

BMI 25–42 30.92 � 4.23
W/H ratio 0.95–1.11 1.02 � 0.04

FBG, fasting blood glucose; PP glucose, postprandial glucose; HbA1c, glycated
haemoglobin; TG, Triglycerides; HDL, high density lipoprotein; CRP, C-reactive
protein; A/C ratio, albumin/creatinine ratio; BMI, body mass index; LDL, low density
lipoprotein; W/H ratio, waist to height ratio.

Fig. 1. Correlation of albumin creatinine ratio with plasma adiponectin level (mg/
ml).
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with diabetic nephropathy and others were done to investigate the
possibility of depending on high serum levels of adiponectin as an
early predictor of microvascular complications in patients with
type 2 diabetes especially in diabetic nephropathy [10]. In addition,
albuminuria and estimated glomerular filtration rate (eGFR) have
been found to be insensitive biomarkers for chronic kidney disease
(CKD) progression in patients with diabetic nephropathy and they
were also unreliable as regards the accurate evaluation of the
glomerulopathy occurring in T2D [12]. Furthermore; elevated
adiponectin serum levels have been found to have a prognostic
factor for end stage renal disease. For the above mentioned
reasons, this study was done to evaluate serum adiponectin levels
and investigate its role as a predictor biomarker in patients with
diabetic nephropathy.

2. Methods

2.1. Subjects

Forty-four patients with type two Diabetes mellitus (T2D) both
(male and female) were collected from outpatient diabetes clinic in
Kasr Alainy hospital. All patients were subjected to full history
including age, gender, diabetic duration and treatment. Clinical
examination, Body mass index and waist to hip ratio assessment
were done to all patients included in the study.

2.1.1. Inclusion criteria
1 All patients had type 2 diabetes.
2 Their ages ranged from 35 to 55 years old.

Exclusion criteria include patients with type 1 diabetes and
secondary diabetes.

The purpose and nature of the study were explained to all
patients. Informed consent form had been signed by each patient
before participating in the study.

3. Statistical analysis

Results are expressed as mean � standard deviation (SD).
Comparison between variables in the studied groups was
performed using unpaired t test. Statistical Package for Social
Sciences (SPSS) computer program (version 19 windows) was used
for data analysis. P value � 0.05 was considered significant and
<0.01 was considered highly significant.

4. Results

4.1. Clinical characteristics of the participants

The study was done on patients with their age range (35–55
years), 26 were males (59%) and 18 females (41%). As regards risk
factors among the studied patients, 34% of participants were
smokers (n = 15), hypertension in 70.5% (n = 31), dyslipidaemia in
45.5% (n = 20), positive family history of diabetes was found in
63.6% (n = 28) and no one of the studied group gave history of
alcohol intake. Body mass index (BMI) of patients ranged from (25–
42) kg/m2, with mean of (30.92 � 4.23) kg/m2, waist to hip (W/H)
ratio was ranging from (0.95–1.11) with mean of (1.02 � 0.04)
(Table 1).

4.2. Correlations between serum adiponectin level and clinical
parameters

Adiponectin level showed a strong significant positive correla-
tion with Albumin creatinine ratio (r = 0.534, p = 0.0001) shown in
Fig. 1. Multiple regression analysis for adiponectin showed that
microalbuminuria was an independent predictor of adiponectin as
shown in Table 2.

Adiponectin level showed significant positive correlation with
hypertension in patients with T2D whether they were having
microalbumiuria (p = .001) or normoalbumiuria (p = 0.004).

Patients were subdivided into two groups, according to the A/C
ratio where normoalbuminuric (<23.0 mg/g) and microalbuminu-
ric (23–300 mg/g). Plasma adiponectin levels in both groups
showed significant difference where in patients with micro-
albuminuria, adiponectin mean of 140.74 � 93.37 while in patients
with normoalbuminuria group, adiponectin mean of 61.22 � 44.18
(p = 0.002) Table 3, Fig. 2.

5. Discussion

In the present study, serum adiponectin concentration was
significantly raised in patients with type 2 diabetes mellitus having
micro-albuminuria. Adiponectin level showed a significant



Table 2
Correlations between serum adiponectin level and measured parameters in type 2
diabetic subjects.

Parameters Correlation coefficient (r=) P-value

Age 0.230 0.134
BMI 0.205 0.181
W/H ratio 0.186 0.228
Duration �0.039 0.804
HBA1c 0.229 0.134
Fasting blood glucose 0.230 0.132
PP blood glucose 0.203 0.186
Total cholesterol 0.010 0.946
LDL �0.065 0.677
HDL 0.203 0.185
TGS 0.062 0.688
CRP 0.086 0.577
serum creatinine 0.051 0.744
Uric acid 0.245 0.109
Albumin creatinine ratio 0.534** 0.0001
Hypertension (normoalbuminuria) 0.33 0.004
Hypertension (microalbuminuria) 0.55** 0.001

** Highly significant.

Fig. 2. Comparison of plasma diponectin level (mg/ml) between patients with
normoalbuminuria and patients with microalbuminuria.
positive correlation with Urinary Albumin/creatinine ratio (UACR)
and multiple regression analysis showed that micro-albuminuria
was an independent predictor of adiponectin levels. Adiponectin
level also was strongly correlated with hypertension in patients
with diabetes with or without micro-albumiuria. There were also
weak and statistically non-significant correlation between adipo-
nectin levels and HDL (r = 0.203), HbA1c (r=0.229), and FBG
(r=0.230).

Adiponectin is thought to be one of the adipocytokines with
anti-oxidative and anti-inflammatory effects. Several studies have
shown that adiponectin exerts its effect through the activation of
adenosine monophosphate activated protein kinase in the renal
glomerulus. Our study revealed that there is high serum
adiponectin levels in cases of diabetic nephropathy and some
studies stated that high adiponectin levels may predict mortality
and chronic kidney disease progression to dialysis [13,14]. Renal
insufficiency play a contributory role in the increased adiponectin
levels may be due to increased degradation or enhanced
production from adipose tissue. The increase in adiponectin in
diabetic nephropathy might be a protective method aiming at
improving endothelial function, reduction of oxidative stress and
increased nitric oxide synthase [7].

This finding is in accordance with Fujita et al. who found a
positive correlation between adiponectin and albumin excretion
rate (AER) in patients with type 2 diabetes mellitus [15]. Moreover
Fujita et al. found that adiponectin elevation in patients with
diabetes may be physiological to avoid tubular injury and prevent
infiltration of inflammatory cell into the tubulo-interstitial area
Table 3
Laboratory characteristics for normoalbuminuric and microalbuminuric type 2 diabetic

Parameter Normoalbuminuria (n = 21) 

HBA1c 7.15 � 2.14 (4.50-13.30) 

FBG 135.33 � 53.37 (91-258) 

PP blood glucose 212.57 � 72.95 (130-382) 

Total cholesterol 205.19 � 41.71(141-299) 

LDL 129.19 � 36.45 (73.20-199) 

HDL 43.83 � 8.50 (27.60-64.20) 

TGS 163.43 � (55.88 (88-297) 

CRP 5.33 � 3.22(.60-11.10) 

Serum creatinine .94 � .28(.50-1.40) 

Uric acid 5.30 � .96(4-7.50) 

Plasma adiponectin level (mg/ml) 61.22 � 44.18(9.50-170) 

Data are expressed as Mean � S.D, range is stated between parentheses.
* Significant.
which is a hall mark of diabetic nephropathy that may be
developed if further complications occur. There was no correlation
between plasma adiponectin and serum lipids in the form of TGs,
LDL and total cholesterol [15].

Cha et al. found that plasma levels of adiponectin were
significantly higher in patients with T2D and renal insufficiency
and were inversely associated with eGFR. In addition, they
identified significant associations between several of the measured
adipokines and urinary albumin creatinine ratio (UACR). They also
found that adiponectin was positively correlated with total
cholesterol and HDL-C [16].

A study conducted on type 1 diabetes patients done by
Bjornstad et al. showed that there was higher adiponectin levels
in those patients than their peers who had no diabetes, and
elevated adiponectin at baseline is independently associated
with greater odds of developing early DKD over 6 years [17].
Another study stated that plasma adiponectin levels increased
significantly with the severity of diabetic nephropathy (p value
0.002) [18]. Also, Moreno et al. found a strong association
between increased adiponectin levels among T2D patients with
micro and macroalbuninuria as compared with normoalbumi-
nuria [19].

In contrast to our study, Jung et al. who reported Serum
adiponectin levels were significantly lower in patients with
nephropathy than in those without nephropathy (P = 0.017), and
were significantly higher in patients with retinopathy or neuropa-
thy than those without retinopathy or neuropathy (P = 0.01 and
P = 0.002, respectively) [6].
 subjects.

Microalbuminuria (n = 23) P value

8.35 � 1.73 (5-11.10) 0.047*

153.65 � 45.04(77-215) 0.086
259.35 � 41 (177-330) 0.003*

209 � 40.87(81-263) 0.761
119.62 � 37.41 (30.20-166) 0.396
48.35 � 27.38(15-165) 0.663
196.39 � 64.50(49-352) 0.078
6.88 � 4.21(.70-11.20) 0.181
1.11 � 30 (50-1.60) 0.265
6.29 � 1.05(5.30-10.60) 0.002*

140.74 � 93.37 (34-358) 0.002*
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This positive association may represent an adaptive mechanism
by which the oxidative stress associated with diabetes and renal
dysfunction may be counteracted [20].

Another study done by Banerjee & Khemka, who assessed the
levels of circulating adiponectin and their associations with insulin
resistance in people with pre-diabetes and diabetes, they found
that serum adiponectin levels were significantly lower in subjects
with pre-diabetes and diabetes than in healthy controls [21].

As for the strong association we have found between
hypertensive T2D patients regardless the presence of micro-
albuminuria and higher levels of adiponectin, this can be explained
by the role of adiponectin in cardiovascular protection. Yoshihisa
Okamoto found that adiponectin provides cardiovascular protec-
tion in metabolic Syndrome. Okamoto and co-workers stated that
adiponectin has protective properties against obesity-linked
complications as hypertension, metabolic dysfunction, atheroscle-
rosis, and ischaemic heart disease and that adiponectin exerts the
beneficial effects on vascular disorders by affecting components of
vascular tissue [8,9].

As regards obesity, our results showed that there was weak
correlation between BMI and adiponectin levels yet not statisti-
cally significant (r=0.205). However, many studies have shown
strong relation between adiponectin levels and higher BMI.
Conversely, Wang et al. found stronger relation between adipo-
nectin and T2D risk in higher BMI than their leaner counterparts
[22]. A British [23] and a Japanese [24] study have shown that there
was a strong association among obese when compared with non-
obese. However, Kizer et al. found moderate negative correlation
between adiponectin levels and BMI [25]. On the other hand,
Heidemann et al. found no correlation between total or high
molecular weight adiponectin and BMI [26].

Still there are many controversial issues as regards the role of
adiponectin and its levels in serum of patients with diabetes and
many questions are to be answered in the future especially in
explaining its relation with diabetic kidney disease, insulin
resistance and metabolic syndrome. According to the present
study it was concluded that serum adiponectin level is higher in
T2D patients with micro-albuminuria and can be used as a marker
for early diabetic kidney disease in T2D patients. Also, adiponectin
is found in high levels in hypertensive patients with T2D regardless
their renal condition.

6. Conclusions

In the present study; it was found that:

� Serum adiponectin level is predictive for albuminuria in patients
with type 2 diabetes.

� Plasma adiponectin concentration was significantly raised in
patients with type 2 diabetes and microalbuminuria when
compared to patients with normoalbuminuria.

Conflict of interests

All authors declare no conflict of interests.

References

[1] Sicree R., Shaw J, Zimmet P, Heart BI. The global burden. Diabetes Impair
glucose Toler Bak IDI Hear Diabetes Inst.; 2010.

[2] Hegazi R, El-Gamal M, Abdel-Hady N, Hamdy O. Epidemiology of and risk
factors for type 2 diabetes in Egypt. Ann Global Health 2018;81(6):814–20, doi:
http://dx.doi.org/10.1016/j.aogh.2015.12.011.
[3] Savic S, Dickie LJ, Wittmann M, McDermott MF. Autoinflammatory syndromes
and cellular responses to stress: pathophysiology, diagnosis and new
treatment perspectives. Best Pract Res Clin Rheumatol 2012;26(4):505–33,
doi:http://dx.doi.org/10.1016/j.berh.2012.07.009.

[4] Amoah BY, Asare GA, Yeboah FA, Obirikorang C, Asiedu B, Mohammed AO.
Biomarkers of renal dysfunction among Ghanaian patients with type 2
diabetes mellitus- a cross-sectional study. Int J Diabetes Dev Ctries 2018, doi:
http://dx.doi.org/10.1007/s13410-018-0615-4.

[5] Gross JL, de Azevedo MJ, Silveiro SP, Canani LH, Caramori ML, Zelmanovitz T.
Diabetic nephropathy: diagnosis, prevention, and treatment. Diabetes Care
2005;28(1). . 164 LP-176 http://care.diabetesjournals.org/content/28/1/164.
abstract.

[6] Jung C-H, Kim B-Y, Mok J-O, Kang S-K, Kim C-H. Association between serum
adipocytokine levels and microangiopathies in patients with type 2 diabetes
mellitus. J Diabetes Investig 2014;5(3):333–9, doi:http://dx.doi.org/10.1111/
jdi.12144.

[7] Zha D, Wu X, Gao P. Adiponectin and its receptors in diabetic kidney disease:
molecular mechanisms and clinical potential. Endocrinology 2017;158
(7):2022–34, doi:http://dx.doi.org/10.1210/en.2016-1765.

[8] Okamoto Y. Adiponectin provides cardiovascular protection in metabolic
syndrome. Cardiol Res Pract 2011;2011:313179, doi:http://dx.doi.org/10.4061/
2011/313179.

[9] Hotta K, Funahashi T, Arita Y, et al. Plasma concentrations of a novel, adipose-
specific protein, adiponectin, in type 2 diabetic patients. Arterioscler Thromb
Vasc Biol 2000;20(6). . 1595 LP-1599 http://atvb.ahajournals.org/content/20/
6/1595.abstract.

[10] Ran J, Xiong X, Liu W, et al. Increased plasma adiponectin closely associates
with vascular endothelial dysfunction in type 2 diabetic patients with diabetic
nephropathy. Diabetes Res Clin Pract 2018;88(2):177–83, doi:http://dx.doi.
org/10.1016/j.diabres.2010.01.021.

[11] Murali M, Taylor C, Zahradka P, Wigle J. Determining the role of adiponectin
processing in improving insulin resistance. Can J Diabetes 2014;38(5):S68, doi:
http://dx.doi.org/10.1016/j.jcjd.2014.07.195.

[12] Hojs R, Ekart R, Bevc S, Hojs N. Biomarkers of renal disease and progression in
patients with diabetes. J Clin Med 2015;4(5), doi:http://dx.doi.org/10.3390/
jcm4051010.

[13] Jorsal A, Tarnow L, Frystyk J, et al. Serum adiponectin predicts all-cause
mortality and end stage renal disease in patients with type I diabetes and
diabetic nephropathy. Kidney Int 2008;74(5):649–54, doi:http://dx.doi.org/
10.1038/ki.2008.201.

[14] Menon V, Li L, Wang X, et al. Adiponectin and mortality in patients with
chronic kidney disease. J Am Soc Nephrol 2006;17(9):2599–606.

[15] FUJITA H, MORII T, KOSHIMURA J, et al. Possible relationship between
adiponectin and renal tubular injury in diabetic nephropathy. Endocr J
2006;53(6):745–52, doi:http://dx.doi.org/10.1507/endocrj.K06-016.

[16] Cha JJ, Min HS, Kim K, et al. Long-term study of the association of adipokines
and glucose variability with diabetic complications. Korean J Intern Med 2016.

[17] Bjornstad P, Pyle L, Kinney GL, et al. Adiponectin is associated with early
diabetic kidney disease in adults with type 1 diabetes: a coronary artery
calcification in type 1 diabetes (CACTI) study. J Diabetes Complications
2017;31(2):369–74.

[18] Tavridou A, Georgoulidou A, Roumeliotis A, et al. Association of plasma
adiponectin and oxidized low-density lipoprotein with carotid intima-media
thickness in diabetic nephropathy. J Diabetes Res 2015;2015: doi:10.1155/
2015/507265.

[19] Moreno LO, Lamacchia O, Copetti M, et al. Serum adiponectin and glomerular
filtration rate in patients with type 2 diabetes. PLoS One 2015;10(10):
e0140631.

[20] Nakanishi S, Yamane K, Kamei N, Nojima H, Okubo M, Kohno N. A protective
effect of adiponectin against oxidative stress in Japanese Americans: the
association between adiponectin or leptin and urinary isoprostane. Metab Clin
Exp 2018;54(2):194–9, doi:http://dx.doi.org/10.1016/j.metabol.2004.08.012.

[21] Banerjee A, Khemka VK. Serum adiponectin in prediabetes and type 2 diabetes
mellitus. Can J Diabetes 2018(March), doi:http://dx.doi.org/10.1016/j.
jcjd.2017.07.006.

[22] Wang Y, Meng R-W, Kunutsor SK, et al. Plasma adiponectin levels and type 2
diabetes risk: a nested case-control study in a Chinese population and an
updated meta-analysis. Sci Rep 2018;8(1):406, doi:http://dx.doi.org/10.1038/
s41598-017-18709-9.

[23] Wannamethee SG, Lowe GDO, Rumley A, Cherry LH, Whincup P, Sattar N.
Adipokines and risk of type 2 diabetes in older men. Diabetes Care 2007;30
(5):1200–5, doi:http://dx.doi.org/10.2337/dc06-2416.Abbreviations.

[24] Yamamoto S, Matsushita Y, Nakagawa T, Hayashi T, Noda M, Mizoue T.
Circulating adiponectin levels and risk of type 2 diabetes in the Japanese. Nutr
Diabetes 2014;4:e130, doi:http://dx.doi.org/10.1038/nutd.2014.27.

[25] Kizer JR, Arnold AM, Benkeser D, et al. Total and high-molecular-weight
adiponectin and risk of incident diabetes in older people. Diabetes Care
2012;35(2). . 415 LP-423 http://care.diabetesjournals.org/content/35/2/415.
abstract.

[26] Heidemann C, Sun Q, van D RM, et al. Total and high-molecular-weight
adiponectin and resistin in relation to the risk for type 2 diabetes in women.
Ann Intern Med 2008;149(5):307–16, doi:http://dx.doi.org/10.7326/0003-
4819-149-5-200809020-00005.

http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0005
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0005
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0010
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0010
http://dx.doi.org/10.1016/j.aogh.2015.12.011
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0010
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0015
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0015
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0015
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0015
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0020
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0020
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0020
http://dx.doi.org/10.1007/s13410-018-0615-4
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0020
http://care.diabetesjournals.org/content/28/1/164.abstract
http://care.diabetesjournals.org/content/28/1/164.abstract
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0030
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0030
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0030
http://dx.doi.org/10.1111/jdi.12144
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0030
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0035
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0035
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0035
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0040
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0040
http://dx.doi.org/10.4061/2011/313179
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0040
http://atvb.ahajournals.org/content/20/6/1595.abstract
http://atvb.ahajournals.org/content/20/6/1595.abstract
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0050
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0050
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0050
http://dx.doi.org/10.1016/j.diabres.2010.01.021
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0050
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0055
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0055
http://dx.doi.org/10.1016/j.jcjd.2014.07.195
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0055
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0060
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0060
http://dx.doi.org/10.3390/jcm4051010
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0060
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0065
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0065
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0065
http://dx.doi.org/10.1038/ki.2008.201
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0065
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0070
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0070
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0075
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0075
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0075
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0080
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0080
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0085
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0085
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0085
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0085
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0090
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0090
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0090
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0090
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0095
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0095
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0095
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0100
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0100
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0100
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0100
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0105
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0105
http://dx.doi.org/10.1016/j.jcjd.2017.07.006
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0105
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0110
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0110
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0110
http://dx.doi.org/10.1038/s41598-017-18709-9
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0110
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0115
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0115
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0115
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0120
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0120
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0120
http://care.diabetesjournals.org/content/35/2/415.abstract
http://care.diabetesjournals.org/content/35/2/415.abstract
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0130
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0130
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0130
http://dx.doi.org/10.7326/0003-4819-149-5-200809020-00005
http://refhub.elsevier.com/S1871-4021(18)30140-1/sbref0130

	Evaluation of serum adiponectin levels in diabetic nephropathy
	1 Introduction
	2 Methods
	2.1 Subjects
	2.1.1 Inclusion criteria


	3 Statistical analysis
	4 Results
	4.1 Clinical characteristics of the participants
	4.2 Correlations between serum adiponectin level and clinical parameters

	5 Discussion
	6 Conclusions
	Conflict of interests
	References


