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Abstract
Background: Adiponectin is adipose tissue derived hormone, which has been shown to play an important role
in the regulation of glucose and lipid metabolism. Low adiponectin levels are associated with obesity and
diabetes and coronary artery disease. In addition to adiponectin level, the adiponectin multimerization and its
ratio to total adiponectin have also affect on metabolic risk factors and insulin resistance. However, the
adiponectin multimerization pattern in type 2 diabetes of Korean has not been established. We investigated
adiponectin levels and adiponectin multimerization pattern according to obesity in type 2 diabetes males of
Korean.

Method: The subjects of this study were 86 of diabetes patients and 89 of control subjects whose fasting
blood glucose was below 110 mg/dL. They were divided into two subgroup, non-obese and obese, according
to BMI (non-obese 25 < BMI). Anthropometric parameter and other metabolic risk factors were measured.
Insulin resistance was presented by HOMA-IR. Plasma adiponectin level was measured by
radioimmunoassay method. Adiponectin multimerization was fractionated by SDS-PAGE under non-reducing
and non-heat denaturing state and performed immunoblotting.

Result: Serum adiponectin levels were significantly reduced in obese than non obese group in diabetes
patients (7.73 + 5.2 versus 12.56 + 8 pg/mL, P = 0.003). Correlational analyses demonstrated that BMI, body
weight, waist circumference, diastolic pressure, glucose and height correlated significantly with adiponectin
levels in the diabetes patients. The HOMA-IR did not affect the plasma adiponectin levels in diabetic
patients. There were no differences in adiponectin multimerization distribution and ratio between obese and
non-obese group in the diabetes, however middle molecular weight multimers (MMW, ~110~160 Kda,
hexamer) ratio in the control subjects were significantly reduced in obese group than non-obese group (49
* 9 versus 56 + 11%, P < 0.05).

Conclusion: The adipoenctin levels were lower in obese than non-obese group of diabetes males in Korea.
Aiponectin levels correlated with BMI and weight but not insulin resistance. The differences of adiponectin
multimerization distribution and ratio between obese and non-obese group in diabetes were not detected. (J
Kor Diabetes Assoc 31:243~252, 2007)
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Table 1. Demographic and clinical characteristics of the control and diabetes mellitus (DM) divided into non obese

and obese groups

Characteristics Control DM

Non-obese obese Non-obese obese
n 42 47 41 45
Age (years) 63 £ 6 59 + 10" 61 £7 57 + 9.1°
BMI (kg/m) 211 + 23 270 + 23" 24 19 273 + 19°
Height (cm®) 162.5 + 49 1639 + 7.9 162.7 + 6.8 165 *+ 4.8
Weight (kg) 558 + 6.8 728 + 104" 595 + 8.4 748 + 6.1°
Waist circumference (cm) 832 + 6.3 940 + 6.7 85.0 + 6.4 95.6 + 5.9
WHR 0.90 0.96" 0.91 0.97°
Systolic blood pressure (mmHg) 137 + 23 137 + 19 148 £ 22 144 + 17
Diastolic blood pressure (mmHg) 83 + 12 88 + 11 87 + 10 90 + 11
Fasting plasma glucose (mmol/L) 49 + 04 52 £20 84 £ 1.5 93 + 22
Fasting plasma insulin (pmol/L) 21.6 £ 15 33 + 174" 40.2 £ 30.6 474 £ 79.2
Total cholesterol (mmol/L) 48 + 0.9 51 £ 1.0 47 + 1.0 56 + 1.1°
LDL-cholesterol (mmol/L) 29 + 0.8 3.1 + 0.8 28 + 09 33 £ 1.0
HDL-cholesterol (mmol/L) 1.2 + 0.2 1.3 £ 02 12 £ 0.3 12 £ 0.3
Triglyceride (mmol/L) 1.7 £ 1.5 19 £ 1.2 22 + 1.7 26 £ 1.5
HOMA-IR 1.0 £ 0.7 18 + 1.0 38 £ 3.6 42 £ 6.3

Data are means + SD. BMI, Body mass index; WHR, Waist hip ratio. * P < 0.05, ¥ P < 0.001 for comparison

non obese

versus obese within control group, ¥ P < 0.05, § P < 0.001 for comparison non obese versus obese within DM group.
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Fig. 1. Circulating adiponectin levels according to obesity in Control and DM subjects. Non-obese, BMI < 25; Obese,

BMI > 25. Results are mean + SD. * P = 0.003.
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Fig. 2. The relationship between adiponectin levels and metabolic parameters in DM patients. BMI, Body mass index;

WC, Waist circumference; FBS, Fasting blood sugar.
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Table 2. The relationship between BMI and other metabolic factor adjusted by age in Control and DM subjects

Control DM

r P r P
Adiponectin 0.02 0.88 0.4 < 0.001"
BP systolic 0.08 0.47 -0.07 0.56
BP diastolic 0.19 0.08 -0.01 0.97
FBS -0.07 0.56 0.01 091
Insulin 0.25 0.02" 0.01 0.9
HOMA-IR 0.22 0.04" -0.003 0.97
Total cholesterol 0.21 0.06 0.4 < 0.001"
Triglyceride 0.23 0.04 0.13 0.28
HDL-cholesterol -0.1 0.38 0.04 0.77
LDL-cholesterol 0.17 0.13 0.41 < 0.001"

BP, Blood pressure; DM, Diabetes Mellitus, FBS, Fasting blood sugar.
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Fig. 3. Distribution of adiponectin multimer in serum in Control (Non-obese = 25, Obese = 25) subjects. Samples were
size fractionated by SDS-PAGE under non-reducing conditions followed by Western blot. Results are expressed as (% of)
the total densitometric signal of each band for each individual. Mean + SD. HMW (high molecular weight form), MMW
(middle molecular weight form), LMW (low molecular weight form).
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Fig. 4. Distribution of adiponectin multimers in serum in DM (Non-obese = 25, Obese = 25) subjects. Samples were size
fractionated by SDS-PAGE under non-reducing conditions followed by Western blot. Results are expressed as (% of) the
total densitometric signal of each band for each individual. Mean + SD.
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