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Abstract 
Adiponectin is a plasma glycoprotein present in adipose tissue. Low adiponectin levels are found in subjects with obesity and type2 diabetes 
mellitus. In the present study we estimate the serum adiponectin, fasting insulin levels and its correlation in patients with type2 diabetics. 
Anthropometric, biochemical, fasting insulin, HOMA-IR, Adiponectin levels were estimated in both groups. Serum insulin and adiponectin 
levels were significantly decreased in patients compared to control subjects. Adiponectin levels had no significant correlation with fasting 
insulin and HOMA-IR in diabetic patients. In our study there is no significant correlation between adiponectin levels and insulin resistance in 
diabetic cases.  
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INTRODUCTION 

Diabetes mellitus has been widely recognized to be a 
fundamental and leading cause of major health issues, in 
particular of all the cardiovascular diseases. It affects more 
than 170 million individuals worldwide. There is sample 
evidence indicating that by 2010, a further growth will occur, 
mainly caused by dramatic increases in the developing 
countries of Africa, Asia, and South America [40]. Insulin 
resistance is a syndrome characterized by a diminished ability 
of insulin to perform its normal physiological functions. 
Insulin resistance is the main feature of type 2 diabetes and 
also a key factor for the development of metabolic syndrome 
[25]. Insulin resistance represents the pathophysiological 
hallmark of type 2 diabetes mellitus (T2DM) and is 
highlyprevalent in the population. Approximately one-third 
of the general population above the age of 50 years [28] and 
two-thirds of all patients with CHD are insulin resistant 
[34].Adiponectin is a 244 amino acid, collagen-like protein, a 
member of a new family of obesity related hormones, the 
adipocytokines which is produced solely by white adipose 
tissue, may be linked to both insulin resistance and 
endothelial dysfunction [19]. The plasma concentration of 
adiponectin was reported to be lower in subjects with the 
phenotypes of the metabolic syndrome (MetS) [24], including 
obesity (2, 38, 39], type 2 diabetes [10, 35], dyslipidemia[38 
,21] and hypertension [14, 13]. Lower plasma concentrations 
of adiponectin also were associated with insulin resistance 
[38, 39 ,35]. Adiponectin, seems to play an important role in 
carbohydrate and lipid metabolism and vascular biology [3]. 
It has been found to be a major modulator of insulin action 
and resistance [35]. Furthermore, it seems to have substantial 
anti-inflammatory properties [3]. Adiponectin is also related 
to lipid metabolism, particularly higher levels of HDL 
cholesterol and lower levels of triglycerides [10].  

In humans, several cross-sectional studies showed that 
adiponectin correlates negatively with measures of insulin 
resistance and type 2 diabetes. Results from a few prospective 
studies suggest that a low adiponectin level is predictive of 
insulin resistance or diabetes in Pima Indians [20], Asian 
Indians [31], and Japanese subjects [5, 37]. Low 
concentrations of circulating adiponectin are associated with 
low high-density lipoprotein cholesterol (HDL-C), obesity, 
hypertension, and glucose intolerance, all features of the 
insulin resistance syndrome. On the other hand, low 
adiponectin levels are associated with reduced expression of 
nitric oxide, and increased expression of angiotensin II and 
cellular adhesion molecules from the endothelium [19]. 
Moreover, low baseline adiponectin concentration can predict 
the future development of insulin resistance, while elevated 
baseline levels have been shown to be protective against the 
subsequent development of type 2 diabetes [15].  In this study 
we tried to find out the levels of adiponectin and its 
correlation with insulin resistance in patients with type2 
diabetes mellitus.  
 

MA TER IA LS  AND  METH O D S 
Sixty Type 2 diabetic patients of both sexes aged 35-55 years 
with less than 5 years duration attending and on oral 
hypoglycemic drugs diabetic out-patient department of Rajah 
Muthiah Medical College Hospital, Annamalai nagar, were 
selected for our study. Twenty healthy, age, and sex matched 
subjects were selected as control. Patients on 
insulin,smokers,alcoholics, tobacco chewers, hypertension, 
and other systemic illness were excluded from this study. 
Institutional ethical committee of this medical college have 
approved the study and informed consent obtained from the 
patients. 
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Anthropometric measurement 
Anthropometric data including height, weight, waist and hip 
circumferences, and BMI were measured using a standard 
technique. Body mass index (BMI) was calculated by 
dividing the weight in kilograms by height in meters squared. 
We defined BMI ≥ 23 kg/m2 as overweight individuals 
according to the revised guideline of WHO Western Pacific 
Region [35]. 
Biochemical analysis 
Fasting venous blood was collected immediately after 
enrolment in tubes containing EDTA. Blood samples were 
centrifuged at 2000g for 10 min. Samples were analyzed for  
fasting blood glucose, Lipid Profile(Total Cholesterol, HDL, 
LDL, Triglycerides), Renal function Tests (Urea, Creatinine), 
HbA1c, Liver Function tests (Total protein, Albumin, 
Globulin, ALT, AST, ALP) by using Auto analyzer. 
Hormones assay 
Serum insulin levels and adiponectin levels were determined 
by using Enzyme immuno assay. The homeostasis model 
assessment for insulin resistance (HOMA-IR) was calculated 
as fasting Insulin (mg/dl) x Fasting glucose (mg/dl) divided 
by405. 
Statistical analysis 
All results were shows as mean±SD. Results were evaluated 
using Student’s t-test. Simple correlations were determined 
by Pearson’s correlations analysis. P- value <0.05 was  
considered statistically  significant. Statistical analysis was 
performed using SPSS software.  
 

RESULTS AND DISCUSSION 
Adiponectin is a relatively abundant serum hormone, which 
was reported to influence both lipid and glucose 
metabolismin the liver and in muscle tissue [7]. Adiponectin 
has been associated with insulin sensitivity, as circulating 
levels are reduced in a number of insulin-resistant conditions 
in humans and animals, including obesity [12, 2],type 2 
diabetes [10, 11, 35, 33]and cardiovascular disease [41]. 
Circulating adiponectin levels have been shown to be 
negatively correlated with BMI [2], plasma 
glucose,triglyceride, and insulin levels [10]. Plasma 
adiponectin levels have also been reported to be reduced in 
obese humans, particularly those with visceral obesity, and to 
correlate inversely with insulin resistance [2, 29]. Prospective 
and longitudinalstudies [20, 5, 31, 32, 6, 17] have shown that 
lower adiponectin levels are associated with a higher 
incidence of diabetes. Adiponectin, has been shown to be 
significantly related to the development of type 2 diabetes in 
Pima Indians [17]. Hypoadiponectinemia has also been 
demonstrated to be independently associated with the 
metabolic syndrome - indeed, more strongly than any other 
inflammatory markers [22]. Reduced plasma adiponectin 
levels are also commonly observed in a variety of states 
frequently associated with insulin resistance, such as 
cardiovascular disease [18,27] and hypertension [26, 1]. 
  In the present study the anthropometric measurement, no 
significant difference in age, waist hip ratio, BMI, Total 
protein, albumin, Globulin, Blood Urea, Creatinine, 

potassium, chloride except sodium between Type 2 diabetics 
and control subjects (Table.1). According to Table2 all 
analytes were statistically significant in patients compare to 
control subjects (Fasting plasma glucose, HbA1C, Insulin, 
Adiponectin) except Lipid Profile (Total Cholesterol, HDL, 
LDL, Triglycerides) and HOMA-IR. There was no 
correlation between adiponectin and measured parameters 
(Table. 3). In our case-control study we found low serum 
adiponectin levels and low fasting insulin. Many studies have 
been found that, reduced adiponectin is related to impaired 
insulin action in type2 diabetics[10, 9]. We also found that 
adiponectin level was negatively correlated with fasting 
insulin levels and HOMA-IR but it was not significant. This 
could probably due to anti hyperglycemic effect of drugs 
which might have improved the insulin levels. 

 
Table 1: Biochemical Data of Patients and control subjects 

   PARAMETERS 
Patients 
(n=60) 

Control 
(n=20) 

P VALUE 

     Age 46.4±6.2 41.4±5.4 0.373 

Waist Hip Ratio 0.92±0.06 0.90±0.06 0.654 

Body Mass Index 24.85±4.4 25.35±5.1 0.871 
Serum Total protein 
(g/dl) 

7.63±0.5 7.85±0.5 0.609 

Albumin (g/dl) 4.1±0.2 4.2±0.2 0.387 
Globulin (g/dl) 3.5±0.4 3.8±0.3 0.817 
Blood Urea (mg/dl) 28.1±6.5 25.5±4.3 0.059 
Serum Creatinine 
(mg/dl) 

0.80±0.1 0.81±0.1 0.890 

Serum Sodium 
(mmol/l) 

136.2±2.9 138.2±1.2 0.000 

Serum Potassium 
(mmol/l) 

4.1±0.4 4.1±0.2 0.515 

Serum Chloride 
(mmol/l) 

100.3±1.9 100.14±2.7 0.211 

Data are expressed as mean±SD, P<0.05 was considered statistically 
significant. 
 

 
Table 2: Glycemic status and lipid profile of patients and 

control subjects. 

    PARAMETERS 
Patients 
(n=60) 

Control 
(n=20) 

P 
VALUE 

Fasting plasma glucose 
(mg/dl) 

150.53±64.8 77.50±13.48 0.000 

 HbA1C 8.5±0.81 6.5±0.50 0.010 
Serum cholesterol 
(mg/dl) 

165.32±32.8 181.35±25.4 0.177 

Serum Triglycerides 
(mg/dl) 

150.90±63.1 161.35±73.8 0.462 

HDL cholesterol 
(mg/dl) 

43.60±2.89 44.15±3.2 0.290 

LDL cholesterol 
(mg/dl) 

91.48±30.59 108±20.93 0.080 

Serum Insulin  
(U/ml) 

14.77±9.43 39.05±14.41 0.006 

HOMA-IR 5.48±4.34 7.41±3.19 0.297 
Adiponectin 6.86±4.99 11.6±14.51 0.006 
Data are expressed as mean±SD, P<0.05 was considered statistically 
significant.  
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Table. 3. Correlation between adiponectin &measured 
parameters 

PARAMETERS 
Correlation Coefficient 

(r=) 
P 

VALUE 
Fasting plasma glucose -.055 .339 
HbA1C -.065 .310 
Serum cholesterol .001 .498 
Serum Triglycerides -.041 .376 
HDL cholesterol .080 .271 
LDL cholesterol .010 .469 
Serum Insulin -.007 .480 
HOMA-IR -.076 .283 
 P<0.05 was considered statistically significant. 
 
One of the recent study shows, there is an increased 
association between type2 diabetics and CHD with the 
reference values of low adiponectin and low HDL 
Cholestrol[16]. In our study between the groups significantly 
low adiponectin levels, have no significant correlation with 
HDL Cholesterol. Salmennimi et al.,[30] shows that energy 
expenditure during hyperinsulinemia was positively 
associated with adiponectin levels, hypoadiponectinemia 
were relative to high fasting plasma glucose and triglycerides, 
and lower HDL cholesterol.  
Hypoadiponectinemia is a primary, genetically determined 
defect contributing to the etiology of obesity and insulin 
resistance [24]. One of the cross-sectional studies suggests 
that in human adiponectin levels are strictly associated with 
the amount of centrally located fat [4].  High plasma levels of 
adiponectin in type2 diabetic nephropathy are positively 
associated with fasting insulin and HOMA-IR was 
demonstrated byGuo et al.,[8]. This present study concludes 
that type2 diabetics have low serum adiponectin levels, which 
is not significantly correlated with fasting insulin levels and 
HOMA-IR. 
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