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Abstract

Aims: In Type 2 diabetes, Insulin resistant leads microvascular and macrovascular complication. Early
finding prevents from this complication and it is a challenging task. A decade research shows
adiponectin may be a marker for insulin resistant. Increasing the level of adiponectin prevent the
progression of insulin resistant (IR). In this research we are striving adiponectin as a biomarker for
insulin resistant also associating the correlation with lipid parameter in the South Indian population.
Methods: 30 Type 2 Diabetic patients, 20 Controls were studied. Fasting serum sample were used to
measure Adiponectin, Insulin, Lipid parameters (Cholesterol, Triglyceride, HDL) Fasting plasma
sample were used to measure Glucose. Anthropometric data including height, weight, BMI and were
measured using a standard technique.
Results: Wilcoxon signed rank test shows the significant variation between Adiponectin and other
analytes. The reduction of mean adiponectin value observed in patient's sample compared to control
sample. Insignificant negative correlation between Fasting blood sugar (FBS) and Adiponectin also
negative correlation between Adiponectin and Insulin observed. In lipid parameters, significant positive
correlation between Adiponectin and HDL and significant negative correlation between Adiponectin
and triglyceride observed.
Conclusion: Adiponectin might be a prediction for biomarker in Type 2 diabetes associated insulin
resistant among South Indians also if test has been done with the high specificity and sensitivity ELISA
kit it will improve the insignificant correlation to significant correlation.
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Introduction
β cell dysfunction is one of the major causes for insulin
resistance in type 2 diabetes, also in some cases longstanding
stress causes the elevation of cortisol, higher level of this
hormone damages the β cell by the way decreases insulin
production and increases the insulin resistant [1]. Prolonged
exposure of high level of fatty acids accumulates in the muscle
and liver, causes the inhibition of glucose to enter in both
tissues, in response more amount of insulin produced
(Hyperinsulinemia) to unlock the cell for utilisation of glucose.
Frequent and longstanding of this type of mechanism end in
apoptosis of islet cell also no more overproducing insulin to
meet the requirement of muscle and liver which is also
causative for insulin resistant [2,3]. More researches on central
obesity reports, visceral lipid deposits are increased and the
abdominal subcutaneous adipose tissue depot is decreased, in
type 2 associated insulin resistance in Asian Indians. Recent
researches emphasised the involvement of adiponectin, one of
the adipokines released from adipose tissue that regulates the
metabolism of lipids and glucose also increases the insulin

sensitivity [4,5]. In this research we are striving to find out the
adiponectin as a Biomarker for insulin resistant in type 2
diabetes among South Indians, also finding the correlation
between the lipid analytes. Early finding of insulin resistant
through a biomarker will help to prevent from micro vascular
and macro vascular complications [6].

Material and Methods
The study has been conducted at D.A.E. Township,
Kalpakkam, Kancheepuram District, Tamilnadu, India as a
Patient-Control study. Age range from 40 to 60 years including
both genders categorised Type 2 diabetes (Patients samples)
and Non-diabetes (Control samples). Written informed consent
was obtained from each participant before commencement of
the study.

The sample included with 20 samples normal healthy
individuals, and the 30 samples of known Type 2 diabetes.
Before blood collection Individuals Age, Sex, Height, Weight
noted. BMI was calculated using Height and Weight
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measurement [7]. 10-12 hours overnight fasting instructed for
both the subjects. After overnight fasting Venous blood drawn
from individuals and 2 ml transferred in sodium fluoride/Na2
EDTA anticoagulated tubes for fasting blood glucose
estimation, remaining 6 ml blood was transferred in plain tubes
(without anticoagulant) for estimation of serum fasting insulin,
serum adiponectin, HDL and LDL. All the samples were
centrifuged at 2000 rpm for 10 minutes, and the fasting blood
glucose estimation done by glucose oxidase/peroxidase (GOD/
POD) method, Serum insulin measured by chemiluminescence
method, Serum Triglyceride measured by enzymatic method
i.e. GPO - PAP (Glycerol phosphate oxidase-peroxidase-
amidopyrine method), Serum HDL measured by Cholesterol
Esterase, Peroxidase end point method [10, 11]. Serum
adiponectin measured using DBC (Diagnostics Biochem
Canada) ELISA Kit [8,9].

Statistical analysis
SPSS (version 20) statistical software was used for analyses.
Data were also categorized according to patients and control
fasting serum insulin, serum HDL, LDL, BMI, fasting plasma
glucose and were evaluated using a Pearson's correlation
coefficient analysis. Comparisons of parameters in patients and
control were performed with a significance level of p < 0.05
[14,15].

Results and Discussion
A significant increase of insulin, and highly significant
increase in fasting blood glucose in diabetic (patient sample)
compared with control samples confirms the selected patients
are insulin resistant. The low mean concentration value of

adiponectin, HDL in patient’s sample compared with control
sample observed. In contrast, the mean concentration of LDL
decreased in patient sample, this may be due to patients on
regular medication for lipid reducing drugs (Table 1).

Table 1. Comparison of parameters in control and patients samples.

Parameter Control Patients P Value

Age 46.55 ± 5.8 47.9 ± 5.8 0.428

BMI (Kg/m2) 24.75 ± 3.6 25.03 ± 3.5 0.786

ADIPONECTIN (µg/mL) 4.12 ± 2.2 3.95 ± 2.2 0.8

FBS (Mg/dl) 103.35 ± 12.5 192.06 ± 72.6 <0.0001 **

INSULIN (µIU/Ml) 8.72 ± 3.2 13.86 ± 9.6 0.026 *

HDL (Mg/dl) 41.3 ± 13.6 35.8 ± 6.9 0.065

LDL (Mg/dl) 110.9 ± 38.02 94.3 ± 28.03 0.082

*significant (P < 0.05) **Highly significant (P<0.0001)

In respect of correlation studies, Insignificant negative
correlation of adiponectin (r=- 0.014) with fasting blood
glucose, and negative correlation with fasting insulin
(r=-0.165) were observed. Increasing the Sample size may
improve the significance of correlation [22].

One of the Type 2 associated complication is atherosclerosis
[16]. Adiponectin shows highly significant (p<0.01) moderate
positive correlation with HDL (r=0.479), and significant
(p<0.05) moderate negative correlation with Triglyceride (risk
factor for CVD) (r=-0.314) [21] (Table 2).

Table 2. Correlation of adiponectin (adipo) with fasting blood sugar (fbs), insulin, cholesterol, high density lipoprotein (hdl), triglyceride (tgl).

Correlations

 FBS Insulin ADIPO CHOL HDL TGL

FBS

Pearson Correlation 1 -0.007 -0.014 -0.256 -0.239 0.039

Sig. (2-tailed)  0.961 0.921 0.072 0.095 0.79

N 50 50 50 50 50 50

Insulin

Pearson Correlation -0.007 1 -0.165 -0.081 -0.196 0.056

Sig. (2-tailed) 0.961  0.252 0.576 0.173 0.697

N 50 50 50 50 50 50

ADIPO

Pearson Correlation -0.014 -0.165 1 0.185 .479** -.314*

Sig. (2-tailed) 0.921 0.252  0.198 0 0.027

N 50 50 50 50 50 50

CHOL

Pearson Correlation -0.256 -0.081 0.185 1 .359* 0.116

Sig. (2-tailed) 0.072 0.576 0.198  0.011 0.422

N 50 50 50 50 50 50

HDL Pearson Correlation -0.239 -0.196 .479** .359* 1 -.379**
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Sig. (2-tailed) 0.095 0.173 0 0.011  0.007

N 50 50 50 50 50 50

TGL

Pearson Correlation 0.039 0.056 -.314* 0.116 -.379** 1

Sig. (2-tailed) 0.79 0.697 0.027 0.422 0.007  

N 50 50 50 50 50 50

**Correlation is significant at the 0.01 level (2-tailed).
*Correlation is significant at the 0.05 level (2-tailed).

Decade research shows that Asian Indians have more insulin
resistance (IR) than other ethnicity. Higher level of BMI (>25),
fasting blood sugar, fasting insulin are some of the causes for
IR, but in South Indians insulin resistant observed due to
central obesity [17]. Adiponectin is a protein encoded by
ADIPOQ gene, secreted from adipose tissue, involves in
glucose and lipid level regulation

In the present study, the adiponectin in diabetic patients had
a lower mean value than control samples, and the patient’s
adiponectin positively associated with HDL, both of these
observations same like previous studies by Leena chand, 2016
[19]. Adiponectin level can be linked to whole-body insulin
sensitivity, and hypoadiponectinemia can cause endothelial
dysfunction by decreasing insulin sensitivity, also it may be

directly linked to early atherosclerotic vascular damage and a
subsequent endothelial dysfunction [18].

Comparing patients sample fasting blood sugar mean value
with control sample mean value and patient sample fasting
insulin mean value with control sample mean value shows
higher and statistically significant. These observations seen
same as previous studies by Julian Esparza-Romero et. al.,
2010 [20].

 Significance difference between the Adiponectin and other
parameter analysed using Wilcoxon Signed Rank Test (Table
3). The result shows there is significant difference between the
decreasing level of adiponectin with increasing level of fasting
blood sugar level [12,13] (Table 4).

Table 3. Wilcoxon signed rank test.

Test Statisticsa

 ADIPO-FBS ADIPO-INSULIN ADIPO-BMI ADIPO-CHOL ADIPO-HDL ADIPO-TGL

Z -6.154b -5.662b -6.154b -6.154b -6.154b -6.154b

Asymp. Sig. (2-tailed) 0 0 0 0 0 0

a. Wilcoxon Signed Rank Test b. Based on Positive Ranks

Table 4. Wilcoxon signed rank test. Mean Rank and Sum of ranks.

Ranks

 N Mean Rank Sum of Ranks

ADIPO - FBS

Negative Ranks 50a 25.5 1275

Positive Ranks 0b 0 0

Ties 0c   

Total 50   

ADIPO - Insulin

Negative Ranks 47d 26.04 1224

Positive Ranks 3e 17 51

Ties 0f   

Total 50   

ADIPO - BMI
Negative Ranks 50g 25.5 1275

Positive Ranks 0h 0 0
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Ties 0i   

Total 50   

ADIPO - CHOL

Negative Ranks 50j 25.5 1275

Positive Ranks 0k 0 0

Ties 0l   

Total 50   

ADIPO - HDL

Negative Ranks 50m 25.5 1275

Positive Ranks 0n 0 0

Ties 0o   

Total 50   

ADIPO - TGL

Negative Ranks 50p 25.5 1275

Positive Ranks 0q 0 0

Ties 0r   

Total 50   

a. ADIPO<FBS; b. ADIPO>FBS; c. ADIPO = FB; d. ADIPO<Insulin; e. ADIPO>Insulin; f. ADIPO = Insulin; g. ADIPO<BMI; h. ADIPO>BMI; i. ADIPO=BMI; j.
ADIPO<CHOL; k. ADIPO>CHOL; l. ADIPO=CHOL; m. ADIPO<HDL; n. ADIPO>HDL; o. ADIPO=HDL; p. ADIPO<TGL; q. ADIPO>TGL; r. ADIPO=TGL

Conclusion
Serum Adiponectin level decreases with insulin resistance,

also decreases in type 2 associated complications (Low level
HDL, and High level Triglyceride). These observations were
well correlated and adiponectin can be used as a biomarker in
Type 2 associated insulin resistant and its complication with
the high sensitivity and high specificity kit.
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